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About this guide

The Quantum User's Guide is written primarily for Quantum spec writers. It is also a useful
reference for Quanvert database administrators and others who prepare data for use with Quanvert
or Quanvert Text.

This guide is not intended as a tutorial or teach-yourself document. Instead, it provides a complete
and detailed description of the Quantum language and the Quantum programs. However, the guide
has been designed with your needs in mind. If you are an experienced user, you will find the Quick
Reference boxes at the start of each section helpful as a reminder of syntax. If you are less
experienced, you will probably prefer the more detailed explanations and examples in the main
body of each section.

The Quantum User’s Guide is divided into four volumes, which are described in more detail below.
All the volumes contain a comprehensive index that covers all four volumes.

Volume 1, Data editing

Volume 1 of the Quantum User’s Guide covers data editing, validation and cleaning:

« Chapters 1 to 3 give you an overview of the language and explain the basic concepts of
Quantum spec writing.

» Chapter 4, ‘Basic Elements’, describes constants, numbers and variables.
e Chapter 5, ‘Expressions’, describes arithmetic and logical expressions.

« Chapter 6, ‘How Quantum reads data’, describes types of records, data structure, trailer cards,
reserved variables, merging data files and reading non-standard data files.

e Chapter 7, ‘Writing out data’, describes creating a new data file, copying records to a print file,
and writing to a report file.

 Chapter 8, ‘Changing the contents of a variable’, describes the Quantum assignment
statements, adding and deleting codes in a column, forcing single-coded answers, setting a
random code in a column, reading numeric codes into an array and clearing variables.

* Chapter 9, ‘Flow control’, describes tlieand else statements, routing around statements,
loops, rejecting records, jumping to the tabulation section and canceling the run.

« Chapter 10, ‘Examining records’, describes holecounts and frequency distributions.

» Chapter 11, ‘Data validation’, describes thguire statement, column and code validation, and
validating logical expressions.
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« Chapter 12, ‘Data correction’, describes forced cleaning, on-line data correction, creating clean
and dirty data files, correcting data from a corrections file, and missing values in numeric
fields.

e Chapter 13, ‘Using subroutines in the edit’, describes how to call up subroutines, the
subroutines in the Quantum library, writing your own subroutines and calling functions from
C libraries.

e Chapter 14, ‘Creating new variables’, describes how to name and define variables in your
Quantum spec.

e Chapter 15, ‘Data-mapped variables’, describes the data-mapped variables feature.

e Chapter 16, ‘Running Quantum under Unix axa$’, describes how to compile and run your
Quantum program.

Volume 2, Basic tables

Volume 2 of the Quantum User’s Guide covers axes and creating basic tables:

« Chapter 1, ‘Introduction to the tabulation section’, provides an introduction to creating tables
in Quantum.

« Chapter 2, ‘The hierarchy of the tabulation section’, describes the components of a tabulation
program, the hierarchies of Quantum, how to define run conditions, the options that are
available on the, sectbeg, flt andtab statements, the default options file and some sample
tables.

e Chapter 3, ‘Introduction to axes’, describes how to create an axis, the types of elements within
an axis, how to define conditions for an elementntieeunt creating elements, subheadings,
netting and axes within axes.

« Chapter 4, ‘More about axes’, describesdble val, fld andbit statements, filtering within an
axis, and options on axis elements.

« Chapter 5, ‘Statistical functions and totals’, describes totals, averages, means, the standard
deviation, standard error and error variance statements and how to create percentiles.

» Chapter 6, ‘Using axes as columns’, describes special considerations for when axes are used
for the columns of a table.

« Chapter 7, ‘Creating tables’, describes the syntax dath&tatement, multidimensional tables,
multilingual surveys, combining tables, printing more than one table per page, and suppressing
percentages and statistics with small bases.

« Chapter 8, ‘Table texts’, describes table titles, underlining titles, printing text at the foot of a
page, table and page numbers and controlling table justification.

viii / About this guide
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Chapter 9, ‘Filtering groups of tables’, describes general filter statements, named filters and
nested filter sections.

Chapter 10, ‘Include and substitution’, describes filing and retrieving statements, symbolic
parameters and grid tables.

Chapter 11, ‘A sample Quantum job’, provides an example of a Quantum specification and the
tables it produces.

Appendix A, ‘Limits’, describes the limits built into Quantum.

Appendix B, ‘Error messages’, contains a list of compilation error messages with suggestions
as to why you may see them and how to solve the problems which caused them to appear.

Appendix C, ‘Options in the tabulation section’, provides a summary of the options available
in the tabulation section.

Volume 3, Advanced tables

Volume 3 of the Quantum User’s Guide covers advanced tables and statistics:

Chapter 1, ‘Weighting’, describes the weighting methods that you can use in Quantum.

Chapter 2, ‘Row and table manipulation’, describes how to create new rows and tables using
previously created tables or parts of previously created tables.

Chapter 3, ‘Dealing with hierarchical data’, describes how to use analysis levels in Quantum.

Chapter 4, ‘Descriptive statistics’, describes the axis-level and table-level statistical tests that
are available in Quantum and provides details of the chi-squared tests, non-parametric tests on
frequencies and Friedman’s two-way analysis of variance.

Chapter 5, ‘Z, T and F tests’, describe the Z, T and F tests that are available in Quantum.

Chapter 6, ‘Other tabulation facilities’, describes how to include C code and edit statements in
the tabulation section and how to sort tables.

Chapter 7, ‘Special T Statistics’, describes the special T statistics that are available in
Quantum.

Chapter 8, ‘Creating a table of contents’, describes how to create a formatted list of the tables
that are produced by a Quantum run.

Chapter 9, ‘Laser printed tables with PostScript’, describes how to convert the standard
tabulation output into a file suitable for printing on a PostScript laser printer.

Appendix A, ‘Options in the tabulation section’, provides a summary of the options available
in the tabulation section.
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Volume 4, Administrative functions

Volume 4 of the Quantum User’s Guide covers administrative functions:

* Chapter 1, ‘Files used by Quantum’, describes files you may need to create in order to use
certain Quantum facilities, including the variables file, the levels file, the default options file,
the run definitions file, the merges file, the corrections file, the rim weighting parameters file,
and the C subroutine code file, aliases for Quantum statements, customized texts, and user-
definable limits.

e Chapter 2, ‘Files created by Quantum’, describes many of the files created during a run and
draws your attention to those of particular interest.

e Chapter 3, ‘Quantum Utilities’, describes how to tidy up after a Quantum run and how to check
column and code usage.

* Chapter 4, ‘Data conversion programs’, describes the gq2cda and qv2cda programs that convert
tables into comma-delimitedscll format, the qtspss and nqtspss programs that convert
Quantum data interss format, and the gtsas and nqtsas programs that convert Quantum data
into sas format.

« Chapter 5, ‘Preparing a study for Quanvert’, describes the tasks you need to perform before
converting a Quantum spec and data file into a Quanvert database.

* Chapter 6, ‘Files for Quanvert users’, describes files that are specific to either Quanvert Text
or Windows-based Quanvert.

« Chapter 7, ‘Creating and maintaining Quanvert databases’, describes how to create and
maintain Quanvert databases.

« Chapter 8, ‘Transferring databases between machines’, describes how to transfer databases
between machines and the programs provided to help you achieve this.

* Appendix A, ‘Limits’, lists limits built into Quantum.

* Appendix B, ‘Error messages’, contains a list of compilation error messages with suggestions
as to why you may see them and how to solve the problems that cause them to appear.

* Appendix C, ‘Quantum data format’, describes the Quantum data format.

« Appendix D, ‘Using the extendedcli character set’, explains how you can use Quantum with
data that contains characters in the extemdet character set.

» Appendix E, AsCll to punch code conversion table’, provides a table shomsog to punch
code conversions.

« Appendix F, ‘Will this job run on my machine’, offers suggestions on how you can check
whether a particularly large job will run on your computer.

X / About this guide
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Symbols and typographical conventions

Words which are keywords in the Quantum language are normally printed initalicsin the text. In
the main description of each keyword, the keyword is shown in bold thefirst timeit is mentioned.

When showing the syntax of a statement, as in the Quick Reference sections, all keywords are
printed in bold. Parameters, such as question texts or responses, whose values are user-defined are
shown initalics. Optional parameters are enclosed in square brackets, that is, [ ].

All examplesare showninfi xed wi dth type.
The O symbol marks a note or other point of particular interest.

The O symbol marks areference for further reading related to the current topic.

Comments

SPSS MR welcomes any comments you may have about this guide, and any suggestions for waysin
which it could be improved.

About this guide / xi






1 Weighting

Sometimes in surveys we treat the respondents as representatives of the total population of which
they areasample. Normally, tablesreflect the attitudes of the people interviewed, but we may want
the tables to reflect the attitudes of the total population instead, so that it seems as if we had
interviewed everyone rather than just a sample of the population. This, of course, assumes that the
people interviewed are atruly representative sample.

If we take a sample of 380 from a population of 10,000 middle-aged housewives, and discover that
57 members of this sample buy cheddar cheese, we may want the number of middle-aged
housewives who buy cheddar cheese to read 1,500 in our tables, not 57.

Moving from 57 to 1,500 isthe fine art of weighting. In this case, each middle-aged housewife has
aweight of 10,000/380. Since 57 of them buy cheddar cheese, the number in the cell will be:

10000/ 380 x 57 = 1,500

Weighting is also used to correct biases that build up during a survey. For example, when
conducting interviews by telephone you may find that 60% of the respondents were women. Y ou
may then want to correct this ratio of men to women to make the two groups more evenly balanced.

The basic idea behind weighting is that when someone fallsinto a given cell (that is, satisfies the
conditions for that cell) the number in the cell is not increased by 1; rather, it isincreased by 1
multiplied by the individual’s weight.

1.1 Weighting methods

Quantum is sufficiently flexible to allow more than one set of weights for a given set of
respondents. Which set is applied is determined by options anstatbeg, flt or tab statement or

on the statements which create the individual rows or columns of a table. Each set of weights,
however, will apply one weight for each respondent. There are two ways of calculating weights:

« The weight for each respondent may be part of the data for that respondent, or it may be
calculated in the edit and passed to the tabulation section as a variable.

* The more common method of weighting is to define a set of characteristics and apply specific
weights to respondents satisfying those characteristics.

Our example above uses characteristic weighting, where the characteristics are age, sex and
working status. Thus, all respondents who are women aged between 45 and 54 and who do not
work outside the home receive a weight of 10,000/380.

Weighting — Chapter 1/ 1
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The characteristics must be such that each record satisfies one unique set. Each respondent falls
into one, and only one, set and no respondent is left out. Because of this, you must check all
columns containing the characteristics and if necessary, correct any errors. For example, if one
characteristicissex and it iscoded in column 6 of card 1, with acode of 1 for maleand 2 for female,
you must make sure that c106 is single coded with a ‘1’ or a ‘2’ only. It must not be blank,
multicoded or otherwise miscoded in any way.

Any respondent who is present in the base of the weighting matrix but not in any other row or
column of the matrix will be given a weight of 1.0, and his or her record will be printed in the print
file with the message ‘unweighted’.

1.2 Types of weighting

Quantum offers factor, target and rim weighting, preweights, postweights, weighting using
proportions and weighting to a given total. These are described, with examples, in the sections
which follow. The keywords used to write the weighting matrices are described later in this chapter.

Factor weighting

With factor weighting, every record which satisfies a given set of conditions is assigned a specific

weight. You would generally use it when the weights are calculated outside of Quantum — for

instance, you may be told that all unemployed people in London require a weight of 10.5, whereas
unemployed people in the rest of the country need a weight of 7.3.

When Quantum creates the weighted table, it will check which cell of the weighting matrix each
respondent belongs in, and will apply the weight associated with that cell before placing the
respondent in the table.

You can also use factor weighting, with a factor of 1.0, when you just want to use weights stored
in the data or calculated in the edit, without defining any other weights. These weights are defined
as preweights.

[l For an example, see section 1.5, ‘Using weights in the record alone’.

Target weighting

Target weights may be used when you know the exact number of respondents you want to appear
in each cell of the weighted table. For example, in a table of age by sex, you may know the exact
number of men under 21, women under 21, and so on, to appear in the table once it has been
weighted. The weights that you define in your matrix are therefore the values to appear in the
weighted table rather than the weights to be applied to each respondent of a given age and sex.
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When Quantum creates your weighted table, it calculates the weight for an individual respondent
by taking the target figurefor the appropriate cell in the weight matrix and dividing it by the number
of respondentsin that cell.

As an example, suppose that you have three groups of people. The first contains 100 people, the
second contains 200, and the third contains 300. Y ou know that in the total population, the spread
of any 600 respondents across these three groups would be 150, 200 and 250. When Quantum finds
someone in thefirst group it will apply aweight of 1.5 (150/100) in order to obtain the total of 150
respondents in the weighted table. Respondents in the second group will have a weight of 1.0
because the number of respondentsin this group matches the value in the weighting matrix for that
group. Respondentsin the third group will have aweight of 0.83 (250/300) because there are more
peoplein that group than in the corresponding cell of the weighting matrix.

In this example, the number of people in our three groups was the same as the population defined
in the weighting matrix. Thiswill not always be the case. Often you will find that the valuesin the
weighting matrix add up to more or less than the number of people you have in your sample. For
instance, the spread of the population across your three groups may be 150, 250 and 250, giving a
total of 650 respondents. When Quantum balances your sample, it will weight each respondent
according to the valuesin the matrix so that the total number of respondentsin your weighted table
will be 650, rather than the 600 that were interviewed.

If you decide that you want the total in the weighted table to be the same as the total number of
respondents in your sample, you may define this total as part of the weighting matrix using the
keyword total= which is described bel ow. When Quantum reads this keyword it balances the three
groups according to the weights in the matrix and then adjusts all three weights so that the weighted
total is 600.

Another variation of target weighting occurs when instead of knowing the actual number of people
in each group of the population, you know that each group is a given percentage of the population.
For instance, the first group may be 27% of the population, the second may be 48%, and the third
may be 25%. In cases like this, you include the keyword input (see below) in the weighting matrix
with the percentages for each group.

Rim weighting
Rim weighting is used when:

* You want to weight according to various characteristics, but do not know the relationship of
the intersection of those characteristics, or

* You do not have enough respondents to fill all the possible cells of the table if you were to
weight the data using the multidimensional technique described above.

For example, you may want to weight by age, sex and marital status and may know the weights for
each category of those characteristics; for example, people aged 25 to 30, men, single people.
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However, you may not know the weights for, say, single men aged between 25 and 30, married
women aged between 31 and 40, and so on.

On another study, you may need to weight by alarge number of characteristics at the same time;
for example, sex, age, race, occupation and income. Since each of these characteristics will be
broken down into categories, you will require a weighting matrix with many cells. Y ou may not
have enough information to write a standard multidimensional weighting matrix which defines
weights for the intersection of al these characteristics. However, as long as you have information
on each category individually (for example, male, female, 21-24, 25-30, and so on) you will be able
to perform the weighting required with rim weights.

Rim weighting is designed to attempt to weight all characteristics at the same time. The accuracy
of your weighting will depend on how well your sample matches the known universe. If the sample
is agood match, then it is likely that Quantum will generate acceptable weights; if the sampleis
not agood match it is possible that the weights will look perfectly acceptable when you look at the
number of men or the number of married people, but will look totally unacceptable when you ook
at the number of married men.

As the rim weighting process runs, it tries to distort each variable as little as possible while still
trying to attain all the desired proportions among the characteristics. The root mean square figure
which Quantum produces will tell you how much distortion you have introduced, and therefore
how reliable your sample is. The larger the number, the more the distortion and therefore the less
accurate your sampleis. Thisisdiscussed in more detail later in this chapter.

Another very powerful facility of rim weighting is the fact that it automatically rescales all the
target valuesto the same base. For instance, suppose you have asample of 5,000 respondents. Y our
rim weighting matrix defines:

* A weighted total (table base) of 10,000.

» Weights for age in percentages.

* Weights for sex in target numbers which add up to 758.

» Weights for occupation in numbers which add up to 1134.

Quantum will calculate the weights for these characteristics, using the figures given, and will then
adjust them so that the total for the weighted table is 10,000. If you do not define a total, the weights
will be adjusted to the total of the first variable defined in the matrix.

As you can see from this simple example, rim weighting can be used when you have weights
coming from different sources, and when those weights do not have a common form or total.
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Entering weights as proportions (input weighting)

When we were talking about target weighting, we said that sometimes you might not know the
actual counts of respondents in a group, even though you may know that the group is a certain
percentage or proportion of the total population. For instance, you may know that 60% of the
population is women, but you may not know how many women that represents.

When this happens, you can enter the percentages or proportions as the weights for each group, and
use the keyword input to indicate that these figures should be used as targets. For example, in a
table of age by sex you would enter the proportion or percentage that each combination of age and
sex is of the total population, and Quantum would calculate what weight to assign to each
respondent in each category.

Weighting to a given total

When you define targets which add up to more than the number of respondents in your sample,
Quantum will calculate the weights for each respondent such that the total for the weighted table
equals the total of the figures in the weighting matrix. You may define your own total figure
(usually the number of respondents in your sample) using the keyword total=n, where n is the
required weighted total. Quantum will then calculate the weights according to the values in the
weighting matrix and will then adjust them to match the total you have defined.

Preweights

Preweights, stored as part of each respondent’s data or created during the edit, are applied to
individual records before target or factor weighting is applied. When the characteristic weights are
targets, the preweights are used in the calculation of the weight for each respondent. For example,
suppose that each of our 380 housewives has a preweight in columns 181 to 189 of their data
record: one has the value 10 in c(181,189), while for another the weight in that field is 20. If all the
rest have a weight of 1, we would appear to have:

(10x1) + (20x1) + (1x378) = 408

middle-aged housewives instead of the original 380.

To reach our target of 10,000, the weight for each woman would be:
10,000+ 408 = 24.51

Without preweights, all these women would receive a weight of 26.32.

Preweights are often used in studies which deal with newspaper readership, or the like, where a
male adult respondent in a household will be counted as the total number of male adults in the
household, on the theory that the other males will probably have the same demographics and
similar behavioral patterns. Another use is in political polls, where a respondent is preweighted by
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the number of callsit took to reach him. The supposition behind this theory isthat the more cals it
takes to reach arespondent, the more people there are like him, who are equally hard to reach. The
respondent must therefore be preweighted in order to help represent the many like him who were
never interviewed.

Postweights

The opposite of preweights are postweights, which are applied after al other weights have been
applied, and therefore have no effect on the way in which targets are reached. They are generaly
used to make afinal adjustment to a specific item.

Suppose, for instance, that a survey was conducted in London and Inverness, and 200 respondents
were interviewed in each city. The standard weighting might balance each group according to sex
and age so that the samples match the patterns of the total populations in those cities. After thisis
done, you might apply a postweight to adjust the totals for each city into their correct relative
proportions, where London has a much larger population than Inverness.

Excluding respondents from the weighting

Although the a statement is the first statement in the tabulation section, weights are calculated
before any conditions specified on the a statement are applied. A similar thing applies to filters
defined on flt, sectbeg and tab statements. Therefore, filters do not exclude respondents from
weighting calculations.

If you want to exclude respondents from the weighting, either:
e usergect;returnin the edit section to reject them from the whole tabulation section, or

« create a cell in the weighting matrix for those respondents and give them a weight of zero.

1.3 Defining weights in a weighting matrix

Quick Reference
To define a weighting matrix, type:

wmnumber axis_names[; weight_type][; maxwt=max][ ; minwt=min][; options]; weight1; weight2;...

There are two ways of defining characteristic weights. You may either set up a weight matrix that
declares the weighting conditions and the weights to be applied, or you may declare the weights in
an ordinary axis and then label that axis as a weighting axis. This section explains how to declare
weights in a weighting matrix.
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[1  Although you may write jobs that have weights declared in weighting matrices and in axes,
the syntax for the two methods is not interchangeable. If you want to define weighting based
on a combination of age and sex, say, you must either specify it al using a weighting matrix
or al using an axis.

When you weight using matrices, each weighting matrix defines aset of conditions and the weights

to be applied when a respondent is found having those characteristics. Matrix characteristics are
specified in ordinary axes which may be used for other parts of the program, or not, asyou choose.

In our original example, if a respondent’s exact age is stored in ¢(107,108) and sex is a ‘1’ (Male)
or ‘2’ (Female) in c106, the middle-aged women have c¢106’2’ and some arithmetic value between
45 and 54 in ¢(107,108). When these axes are used for weighting, base statetfienid énd

Base oncal, val, fld, bit), text statements (such a®3), statistical rows (such asl2) and
unweighted elements are ignored.

Weighting matrices are defined wm statements in the following format:
wmn axis_nameg[; options]; weights

wheren is a unique number by which the matrix can be identifigid, names are the axes defining
the characteristics of this matroptions are keywords defining the type of weighting required, and
weights are the targets, factors or proportions to be used for weighting.

[l You cannot use a grid axis onven statement. If you need to define weights specifically for a
grid axis, you should define a dummy axis with as many elements as there are cells in the grid
axis and use that instead.

[l  For further information, see ‘Weighted grids’ in chapter 10, ‘Include and substitution’ in the
Quantum User’s Guide Volume 2.

The matrix number may be any number between 1 and 9, and as long as no number is repeated,
matrices may be numbered in any order.

The following table provides details of the options onvihrestatement.

Option Explanation

target Targets (default).

factor Factors.

input Proportions.

rim Rim weighting.

total=n Cell values are to total i@
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Option Explanation

pre=var Preweighting using the value in variable. This may be a data, integer,
real or real-data variable. If the variable contains the value missing_,
indicating missing data, the weight for the respondent is assumed to be
zero.

post=var Postweighting using the variablar. If the variable contains the value
missing_, indicating missing data, the weight for the respondent is
assumed to be zero.

maxwt=value Maximum weight to be used in tables weighted with this matrix.

minwt=value Minimum weight to be used in tables weighted with this matrix.

var name=name Use this option when you are setting up a database for use with Quanvert

anlev=level name

c=firstread

wmerrors
nowmerrors

to assign a name to the weighting matrix.
Use this option to cause weights to be applied only at the named level.

Use this option in trailer card data, to specify that weights are to be
calculated only when the first card of a new record is read.

The wmerrors option is on by default. It causes the run to stop with an
error if certain weight matrix errors are detected. bs&merrors to
switch the option off, so that the run continues with a warning.

[1  For further information about anlev= and c= options, see ‘Defining weighting matrices in
hierarchical data’ later in this chapter.

For further information abowvmerrors andnowmerrors, see ‘Weight matrix errors’ later in

this chapter.

The following combinations of options are not allowedaon statements:

« Any combination otarget, factor or rim

* input with total.

[J Quantum does not actually prevent you from putting bgght andtotal on the same weight
matrix. However if you do this, without giving a warning Quantum ignores the one you
specified first and uses the other one. For example, Quantum interprets:

wnil sex; i nput;total =1000; 60; 40 as wrl sex;total =1000; 60; 40
wnil sex; total =1000; i nput; 60; 40 as wnl sex;input; 60; 40
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Let’s look at a simple matrix defining weights for age and sex. The matrix will consist of targets
based on population figures for the area covered by our survey:

Popul ati on of Surveyed Area
Sex
Age Mal e Femal e
18- 24 6, 200 6, 100
25-34 7, 600 7,500
35-44 8, 200 8, 300
45-54 9, 600 10, 000
55- 64 7,100 7, 600
65 and Over 4, 600 5, 900
so we would write:
wrl age sex;target; 6200; 6100; 7600; 7500; ... 4600; 5900

If you prefer, you can enter the weights on separate lines, as the figures are to be printed in the table:

wrl age sex;target;
+6200; 6100;
+7600; 7500;

+4600; 5900

In this example, all the weights are whole numbers, but Quantum can cope equally well with
weights which are real numbers.

If several consecutive weights are the same, you may save yourself time by writing the weight out
once and preceding it by an asterisk and the number of times it is to be repeated. For example:

3*10.5
tells us that three consecutive cells have a weight of 10.5.

If your tables are to be correct, it is imperative that you enter the axis names and the weights in the
correct order. Axes are entered as they arddorstatements; that is, higher dimension axes
followed by column axis followed by row axis.

Weights are entered on a row by row basis, working from left to right along the row. As you can
see by comparing the numbers on wre statement with those in the chart above, the first two
numbers are the weights for men aged 18 to 24 and women aged 18 to 24, in that order. Note that
there is no need to keep weights for different characteristics on different lines; just string them one
after the other separated by semicolons on the same line. If you run out of room, continue on the
next line remembering to start the line with a plus sign to tell Quantum it is a continuation.
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Suppose, now, that the chart looked like this:

Popul ati on of Surveyed Area

Age
18-24 25-34 35-44 45-54 55-54 65+

Mal e 6,200 7,600 8,200 9,600 7,100 4,600
Fenal e 6,100 7,500 8,300 10,000 7,600 5,900

The wm statement would then be written as:

wrl sex age;target; 6200; 7600; 8200; ... 7600; 5900

If you like, think of weighting as creating atable in which you not only specify the axes to create
the cell-conditions but also define the numbers to go into those cells. When atable is created that
uses these weights, the program will first check which cell of the table the respondent belongsiin,
then it will look to see which cell of the weighting matrix refers to him or her. Finally, Quantum
reads the appropriate weight from the matrix and incrementsthe cell count in the table by thisvalue
instead of by 1.0.

If we want to use both preweights and targets, we would write:
wmd wor k age sex; pre=c(181, 189); target; 1200; 2400; 1400;

The preweight read from ¢(181,189) will be applied before the targets listed on the wm statement.

Weight matrix errors

Quantum performs validity checks on weight matrices and provides information when certain
weight matrix errors are detected. When one of these errorsis detected, amessageis displayed and,
by default, the Quantum run stops. Y ou can see further details of the error in the weighting report
file.

If you would prefer the run not to stop when one of these errors is detected, you can use the
nowmerrors keyword on the a statement or the wm statement. When you do this, the run continues
with awarning. However, you can still find the additional information in the weighting report file.

Non-zero target weights and zero cases

It is incorrect to specify a non-zero target weight for a cell that has no cases. When Quantum
encounters this error, it stops the run with a message of the form:

Error: Weight matrix 5, cell 3: target 5.000 given, no cases found
For details, see the Quantum wei ghting report file (weightrp)
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If the nowmerrors keyword is in force, the same message is issued except that the word ‘Error’ is
replaced by the word ‘Warning’ and the run continues.

Non-zero rim weights and zero cases

It is incorrect to specify a non-zero target weight for an element in a rim weighting dimension when
there are no cases in that element. When Quantum encounters this error, it stops the run with a
message of the form:

Error: Weight matrix 3, dinension 2, elem 3: target 4.800 given, no cases found
For details, see the Quantum wei ghting report file (weightrp)

If the nowmerrors keyword is in force, the same message is issued except that the word ‘Error’ is
replaced by the word ‘Warning’ and the run continues.

The message is repeated in the weighting report file immediately after the line reporting the
element in error, for example:

I NPUT I NPUT PRQIECTED PROQJECTED

FREQUENCY PERCENT FREQUENCY PERCENT
24. 000 50. 00 28. 800 60. 00
24. 000 50. 00 19. 200 40. 00
48. 000 100. 00 48. 000 100. 00
16. 000 33.33 14. 400 30. 00

16. 000 33.33 19. 200 40. 00

0. 000 0.00 4. 800 10. 00

Error: Wight matrix 3, dinmen 2, elem 3: target 4.800 given, no cases found.

Zero target with non-zero cases

It is not an error to specify a zero target for a target weighting cell or for an element in a rim
weighting dimension when there are cases in that cell or element. However, when Quantum
encounters either of these situations, it provides a warning message in case you specified this in
error. The warning messages are of a similar form to the error messages described for when a non-
zero target is found for a cell or element that contains no cases, and the messages are repeated in
the weighting report file. However, Quantum does not stop the run regardless of whether
nowmerrors has been specified or not.

(1 For further information about the weighting report file, see section 2.9, ‘The weighting report
file’ in the Quantum User’s guide Volume 4.
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Defining weighting matrices in hierarchical data

Weights are calculated and applied each time arecord isread in or aprocess statement is executed.
However, when trailer cardsareread in one at atime, theweight iscalculated asif each trailer card
were a new record, which can lead to incorrect weights being used. Y ou therefore need to do one
of the following:

* Use theanlev= option to specify the level each weighting matrix applies to.

« Use thec= option to limit the cards that contribute to the weighting calculations and the
number of times each weight is applied.

anlev=

In hierarchical data, you can use tiréev= option on thewm statement to cause weights to be
applied only at a named level. For example, the statement:

w2 age hhl d; anl ev=person; .....
calculates weights at the person level rather than at household level.

Itis necessary to weight a table using a weight matrix at the appropriate level, so you generally need
to create a weight matrix for each level of data that is present. For example, in a survey that has
three levels, hhold, person and trip:

wnil wacconi; i nput; anl ev=hhol d; 70; 30
w2 waccon?; i nput ; anl ev=per son; 70; 30
w8 wacconB; i nput; anl ev=tri p; 70; 30

tab accom regi on; anl ev=hhol d; wn=1
tab sex age; anl ev=per son; wr=2

tab node destin;anl ev=trip; wn=3

| waccomdl; anl ev=hhol d
col 106; House; Fl at

I waccon®; anl ev=per son
col 106; House; Fl at

I wacconB; anl ev=trip
col 106; House; Fl at

12 / Weighting — Chapter 1



Quantum User’s Guide Volume 3

c=firstread

As an dternative to using anlev= to specify the level the weighting matrix applies to, you can use
the c= option on the wm statement to limit the cards that contribute to the weighting calculations
and the number of times each weight is applied. It takes the form:

wnl sex hhold;c=firstread; .....

This causes weights to be calculated whenever the first card of anew record isread. If the current
card is not the first card of a new record, Quantum applies the last weights it calculated, that is,
those calculated when the first card in this record was read.

[J c= onawm statement does not define a condition which respondents must havein order to be
weighted with this matrix.

Multidimensional weight matrices

A Quantum run may contain up to nine weighting matrices (wml to wm9), each of which may
name up to nine axes defining the conditions of that matrix.

Do not be put off by the prospect of multidimensional weight matrices: they are exactly the same
asmultidimensional tables. Thelast two axes named on the wm statement are the rows and columns
of the table, and weights are entered with reference to the last axis.

For example, we might have:
w8 wor k age sex;target; 1200; 2400; 1400; 2300;

where 1,200 is the target for working men aged 18-24, 2,400 is the target for working women of
the same age, 1,400 is the target for working men in the age group 25-34, and so on. Not until all
weights have been defined for people who work do we come onto those for people who do not
work. Remember that base-creating elements are ignored.
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1.4 Weighting information in axes

Quick Reference
To define aweighting target for an element, place the option:

wttar get=number

on the nO1 that creates the element.

To define aweighting factor for an element, place the option:
wtfactor =number

on the n01 that creates the element.

An alternative to defining weight matrices is to declare weights in the axes themselves. This does
not prevent you using the axes as the rows, columns or higher dimensions of tables, nor does it
affect the appearance of those tables or their cell values.

[] Elements must be specified using n statements since this facility does not work with col, val,
fld or bit statements.

Rim weights are not supported by this method; you must specify them using aweight matrix.

To define weighting targets for the elements of an axis, add the option:

wttar get=number

to the nO1 statements that create the elements, where number is the number of respondents you
want Quantum to show in the element.

The example below shows how to define targets based on sex. When you weight tables by sex,
Quantum will count the number of men in the dataand will calcul ate aweight such that the number
of men matches the target for men.

| sex
n01Male;c=c156'1";wttarget=485
nO01lFemale;c=c156'2";wttarget=515
nO1Not answered;c=c156n'12’

The ‘Not answered’ element has no target defined so it is ignored for weighting purposes. This
means that records in that element are unweighted. If you do not already have an axis whose
elements define the weighting characteristics you want to use, just create the axis but do not use it
on atab statement.

14 / Weighting — Chapter 1



Quantum User’s Guide Volume 3

Y ou define factors in the same way except that you use the keyword:
wtfactor =number

Any elements in a weighting axis that do not contain either wttarget or wifactor are ignored for
weighting purposes.

Numbering weighting axes

Each weighting axis must have a number by which Quantum can refer to it. Type the statement:
wmnumber=axis_name

at the top of the tabulation section under the a statement. If weighting isdefined in the sex axis, you
could write the wm statement as:

wrl=sex

If you use the weighting axis as the rows, columns or higher dimension of an unweighted table the
weighting specifications are ignored. For example;

wril=sex

tab sex region

tab sex region;wnl

| sex

nlOBase
n01Male;c=c110'1";wtfactor=48
n01lFemale;c=c110'2";wtfactor=52

| region

col 123;Base;North;South;East;West

This specification produces two tables. Thefirst is unweighted so the weighting information in the
sex axisisignored:

Base North South East West
Base 17 5 4 4
Male 10 4 1 2 3
Female 7 1 3 2 1

The second tabl e has the same rows and columns but the cell values are weighted using the weights
in the sex axis:

Base North South East West
Base 844 244 204 200 196
Male 480 192 48 96 144
Female 364 52 156 104 52
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Quantum does not accept a weighting axis as the rows or columns of the table if the table itself is
weighted using a different axis, asin the example shown here:

wrl=sex

tab regi on brand; wrel

| region

nl0Base
nO1North;c=c115'1";wttarget=100
n01South;c=c1152";wttarget=110
nO1East;c=c115'3";wttarget=120
n01West;c=c115'4",wttarget=115

To alert you to this error Quantum issues the message ‘weight line needs one target or factor’ for
each element in the row or column axis (in this example, for each region).

Preweights, postweights, proportions (input) and weighting to a given total

Preweights and postweights, weighting using proportions, and weighting to a given total are all
requested using keywords on tretatement. The following table provides details of the keywords.

Keyword Explanation

pre=var Names a field or variable containing a preweight that is to be applied to the record
before weighting defined in the elements to which the record belongs.

post=var Names a field or variable containing a postweight that is to be applied to the record

after the weighting defined in the elements to which the record belongs.

total=n Defines the total value for all cells in the table. If the weights you have defined
produce a weighted total that is greater than the value definedtatallr,
Quantum will reduce the weights proportionally so that the weighted total is the
same as thiotal= value.

input Indicates that the weights in the axis are to be read as proportions rather than as
weights to be applied. When Quantum calculates weights it will calculate them
such that the number of respondents in each element are in the given proportions.
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1.5 Using weights in the record alone

Sometimesyou will be dealing with datain which all weighting information isaready in therecord
or where the weights are all calculated in the edit. The only way to weight using information from
the data or edit is to use preweights because otherwise Quantum expects to read the weights from
the wm statement. However, preweights cannot be used by themselves, so we need to set up a
dummy weighting matrix as shown here. Using aweighting matrix you would write:

a; op=12; dsp; wrrl

wrl axdum pre=wtvar;factor; 1
| axdum

n01l

If you are declaring weighting in the axes themselves you would write:

a; op=12; dsp; wrrl
wirl=axdum

| axdum pre=wt var
n0l; wtfactor=1

The weight is read from the given variable (in this case wtvar) and treated as a preweight. Since
preweights must be used with targets, factors or proportions, we define afactor of 1 which will not
ater the value of the preweight when the two are multiplied.

In the weight matrix version, the dummy axis, axdum, contains a single nO1 statement with no
conditions to correspond to the single factor in the matrix.

If the value in wtvar is 5, the final weight for the respondent will be 5 (5x1=5).
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1.6 Minimum and maximum weights

Quick Reference.
To specify the maximum and/or minimum weights you will accept, place the keywords:

maxwt=number and/or minwt=number

either on the wm statement if you are using a weight matrix, or on the | statement or on individual
elementsif you are declaring weightsin axes.

The options maxwt= and minwt= allow you to define the maximum and/or minimum weights that
can be applied in tables using a specific weighting matrix or axis. The values you specify may be
integers or reals.

If you are using weighting matrices you place these keywords on the wm statement; if you are
specifying weights in axes you place these keywords on the | statement or on individual e ements.
If you use the same keyword with different values on an element and on the | statement, the setting
on the element overrides the setting on the | statement.

When you specify maxwt= and/or minwt=, Quantum tries to ensure that the maximum and/or
minimum weights used in the table match your specifications. Quantum performs the weighting
calculations and adjustments as follows:

1. Caculate the weight for each cell of the table.

2. Examine each weight and compare it against the minimum and/or maximum val ues defined. If
aweight is less than the minimum value it is set to the minimum value, if it is larger than the
maximum value it is set to the maximum value. If no adjustment is necessary the weighting
caculation is complete.

3. If adjustments were necessary, Quantum calculates the total obtained using the modified
weights and compares it with the total obtained using the unmaodified weights. If the totals are
different, Quantum attempts to correct for this by adjusting the weights which were not set to
maxwt or minwt and then returnsto step 2.

If al weights are set to maxwt or minwt so that no correction is possible, Quantum uses the
unmodified values.

All adjustments made with this type of weighting are recorded in the weighting report file.

[]  For further information about the weighting report file, see section 2.9, ‘The weighting report
file’ in the Quantum User’s guide Volume 4.

You can use this facility with target, factor, input or rim weighting. Preweights or postweights are
not affected by adjustments made by this stage of the weighting process.
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[1 Usethisfacility with care. If minimum or maximum adjustment takes place it is possible that
the targets or proportions defined in the matrix will not be met.

1.7 Rim weighting

[1 Rim weighting can only be specified in aweighting matrix, not in an axis.

In al our examples so far, we have known the total number of people in our population who have
two or more characteristics in common — one from each axis. For example, in the weighting matrix
for age and sex we knew the target number of men who are aged 65 or over.

Suppose, however, we don’'t have these figures. We know only that our universe of 1,000 people
can be described as follows:

470 men and 530 women

220 people aged 18-24, 200 people aged 25-44,
310 people aged 45-64, and 270 people aged 65 and over

200 people live in the north, 380 people live in the south,
150 people live in the east, and 270 people live in the west

We don’t know, for instance, how many men there are aged 65 and over, and how many of them
live in the north, so we cannot create a standard weighting matrix using region, age and sex as
characteristics. Instead we usm weighting which permits us to weight on these three conditions,
thus:

wnB regi on age sex;rim 200; 380; 150; 270;
+220; 200; 310; 270;
+470; 530

Here, we have listed the four population totals for region, followed by the four totals for age with
the two totals for sex at the end. We have also put the three sets of weights on separate lines. This
has been done to make the example easier to read, but you can string them all together on the same
line if you wish.

Note that when rim weighting is used, there is a maximum of 16 weighting axes per run.
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Rim weighting is also useful when you know the relationship between some axes but not others -
for instance, you may know how many people of each sex you have in each age group, but not the
relationship between these and the region in which the respondent lives. To weight using age, sex
and region as characteristics, create an axis called, say, agesex, which combines the axes age and
sex asfollows:

| agesex

nlOBase

nO1Male, 18-24;c=c110'1’.and.c112’1’
nO0lFemale, 18-24;c=c110'2".and.c112'1’

Y our rim weighting matrix will then contain weights for age and sex combined and region:
wm9 agesex region;rim; ...

Rim weighting calculates weights using a form of regression analysis. This requires two
parameters: a ‘limit’ which defines how close the weighting procedure must get to the targets you
have given in order for the weights to be acceptable, and a number of ‘iterations’ which defines the
number of times the weight calculations may be repeated in order to reach the cell targets.

At the end of each iteration, Quantum compares the root mean square (rms) with the product of the
target sample size and the given limit. The iterations continue until the root mean square is within
the limit, in which case weighting is considered successful, or until the maximum number of
iterations has been reached. If, after the maximum number of iterations, the root mean square is still
outside the limit, Quantum issues the message ‘rim weighting failure’, but continues the run with
the weights that have been calculated.

[l For details of the formula used for the root mean square, see section 2.9, ‘The weighting report
file’ in the Quantum User’s Guide Volume 4.

The default limit is 0.005 and the default number of iterations is 12. You may change these
parameters by creating a rim weighting parameters file containing a line of the form:

wm=n limit=x iterssy

wheren is the number of the weighting matrix concerneis, the new limit (between 0.0001 and

0.05) andy is the new number of iterations required (between 5 and 500). For example, you may
wish to reduce the limit and increase the number of iterations on a large sample to increase the
accuracy of the weights.

[1 For further information about the rim weighting parameters file, see section 1.7, ‘The rim
weighting parameters file’ in the Quantum User’s Guide Volume 4.
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As with ordinary weighting, rim weighting writes a summary report of the weightsit applied in a
file called weightrp. This shows the weights for each category as they were specified in the
Quantum spec, and the input and projected frequencies and percents, and then the weights it
calculated. If you wish, you may request a more detailed report that shows the rim weights
calculated at every iteration.

Thismore detailed report has, in addition to the standard pages, one page per iteration showing the
root mean square (rms) and limit at that iteration, plus a table showing the current weight, output
and projected frequency for each weighting category.

For example:

Weighting matrix 1:
After 1 iteration:

rnms=607. 817042 I'imt=0.500000

Rl M QUTPUT PROJECTED
V\EI GHT FREQUENCY FREQUENCY
2.200000 10. 000 22.000
1. 250000 16. 000 20. 000
1. 823529 17. 000 31. 000
2. 250000 12. 000 27.000
0.927721 50. 662 47. 000
1. 074218 49. 338 53. 000

To request this level of detail, add the option:
report=detailed

to the weight matrix entries in the rim weighting parameters file for which you require the report.
(The standard report type is report=normal, but this need never be specified.)

[l For further information on rim weighting see the Rim Weighting Theoretica Basis Paper
entitled ON A LEAST SQUARES ADJUSTMENT OF A SAMPLED FREQUENCY TABLE WHEN THE
EXPECTED MARGINAL TOTALS ARE KNOWN’, by W. Edwards Deming and Frederick F.
Stephan, in Volume 11, 1940 of the Annals of Mathematical Statistics.
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Maximum and minimum weights with rim weighting

You may use maxwt= and minwt= with rim weighting as for ordinary jobs. Once Quantum has
calculated the weights according to your rim weighting specification, it checks whether there are
any that are lower than the minimum value you specified or higher than the maximum. If so, it
adjusts the weights as it does for other weighting methods.

Quantum makes 100 attempts (iterations) at setting weights that fall within the given range, after
which it stops and reverts to the original weighting factors cal culated before the adjustments.

If the adjustmentsfail, Quantum produces the standard rim weighting report showing the weighting
factors calculated by the rim weighting process. If the adjustments succeed, the rim weight, output
frequency and output percent columns in the weighting report will contain the following

information:

RIM WEIGHT The original weight factors calculated by the rim weighting process.
These are used only if the adjustments fail.

OUTPUT FREQUENCY The final output frequencies. If the adjustments succeeded then the
figures will be based on the adjusted factors, otherwise they will be
based on the values reported in the RIM WEIGHT column.

OUTPUT PERCENT The percentages for each rim element, either adjusted or unagdjusted as

appropriate.

In addition, the Rim Weighting Efficiency and the Maximum and Minimum Respondent Rim
weights will also show adjusted figures if adjustment was successful.

[1 Itisnot possible to write out the adjusted rim weights as it is the cell weights that Quantum
adjusts rather than the rim weights.
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1.8 Using weights

Quick Reference
To use weights, type:

wm=number

as an option on the a, sectbeg, flt, tab or n (or equivalent) statement, where number is the number
of the weighting matrix or axis.

To switch off weighting applied at a higher level, type:

wm=0

Using weights is easy compared to setting them up. All you have to do is tell Quantum which
weighting matrix or axis to use when. Weighting isinvoked by the option:

wm=n

on the a, sectbeg flt, tab or nline, where nisthe number of the weighting matrix or axisto be used.
For example, to weight atable using weight matrix/axis 3 we would write;

tab ax01 bk01; wr=3

wim= on the a statement is operative for the whole run, whereas on atab lineit refers only to tables
created by that statement (remember, and statements take their options from the previous tab
statement). When used on an n statement or with elements on acol, val, fld or bit statement, wm=
weightsthat element only, according to the given matrix. If atable contains row elements weighted
using one matrix and column elements weighted using a second matrix, each cell will be weighted
using the matrix named on the column element for that particular cell. Weighting defined for the
row axisisignored.

To turn weighting off for a particular cell, for example to produce a table containing a weighted
and an unweighted base, place the option:

w0

on the element. To produce an unweighted table in an otherwise weighted run, add this option to
the tab statement for that table.

If acell iscreated by combining aweighted row element with an unweighted column element, the
cell will be unweighted. If the cell is created by combining an unweighted row element with a
weighted column element, the cell will be weighted.

Information about the weights calculated and applied is written to the weighting report file. Some
information is also displayed on the screen.
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[l For further information on the name and content of this file, see section 2.9, ‘The weighting
report file’ in the Quantum User’s Guide Volume 4.

1.9 Copying weights into the data

Quick Reference
To transfer weights into the data, type:

wttran [matrix_number] c(start_col, end_col) :dec_places

in the edit.

Often you may wish to transfer the weights created during a run back into the data file itself, in
order, for example, to give them to clients. This can be done using the statement:

wttran [wmm_num] c(m,n) :dp

in the edit. This tells Quantum which weighting matrix to use (you may omit this parameter if there
is only one matrix), which columns to store the weights in and the number of decimal places
required. Remember that the decimal point takes up a column in the data, so you will need to assign
at least one column more than there are digits in the largest weight. If some weights have more
digits before or after the decimal point than others, do not worry. Quantum always puts the decimal
point in the same column.

[1 When you usettran, make sure that you includewaite or split statement in the edit after the
wittran statement to save the new data in a file. Remember that unless you specifically save
your new data, all alterations or additions exist only as long as each record is being processed.

An example ofnvttran might be:
wttran 2 c(75,80) :2

which copies the respondent’s weight from matrix 2 into columns 75 to 80 of the data record. The
weight is copied with two decimal places and has the decimal point in c78.
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2 Row and table manipulation

Row and table manipulation are two of Quantum’s more advanced features. They enable you to
create new rows and tables using whole tables or parts of previously created tables.

A previously created table is one whdab statement appears before thb statement for the
current table in this run, or one which appears anywhere in a previous run. You cannot manipulate
tables which have yet to be created, nor may you manipulate tables of more than two dimensions.

2.1 Row manipulation

Quick Reference
To create an element by manipulating other elements in the axis, type:

m[element_text]; ex=manip_expression[;options]

Row manipulation is the process whereby a row is created from other rows — for example, by
dividing one row by another or adding two or more rows together. These facilities may also be
applied to the columns of a table to create new columns from existing ones. However, if a table
contains both row and column manipulation, the row manipulation will be done before the column
manipulation. Throughout our explanations of these facilities we will refer to row manipulation
only.

Manipulation may be done to an existing row (i.e., one produced m3laetc.) using the keyword
ex=, or a new row may be generated withnastatement:

m[text]; ex=expression[; options)

wheretext is the text to be printed in the table am& expression determines how the row or
column is to be created. Options define more specifically how the row is to be printed. All options
which are valid on an0O1 are valid withm, exceptc=, inc= andwm=.

[1  For further information about which options are valid om@h see section 4.8, ‘Options on
n, col, val, fld and bit statements’ in the Quantum User’s Guide Volume 2.
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Expressions on M statements

Expressions on m statements are made up of operands connected by operators. Valid operators are:

+ addition min() minimum value
- subtraction max() maximum value
* multiplication sort() sguare root

/ division exp() exponentiation

The operators +, —, * and / are straightforward, but the others require more detailed explanation.

min(exl,ex2, ...)  Thisreturnsthelowest value of the expressions within the parentheses. Here,
an expression is a number, a reference to another row in the table, or any of
min(), max(), sgrt() or exp() themselves. For example, if Row1 and Row2 are
the names by which those rows are identified, the expression:
ex=m n( Rowl, Row2)
will compare the valuesin rows 1 and 2 for each column separately and print
whichever is the smaller in the corresponding column in the manipulated
row. Suppose we have the following:

Row 1 10 15 9 10
Row 2 6 20 9 1

then our new row will read:
Row 3 6 15 9 1

max(exl,ex2, ...) max() returnsthe highest value of alist of expressions. In al other respectsit
isthe same as min() above. If we write:

max ( Rowl, Rowe)

we will see whatever isthe larger value in each column of rows 1 and 6.
sgrt(expression)  Thisfunction returns the square root of the given expression. All rules listed

for min() also apply to sgrt(). If the value in column 5 of row 3 is 27 and the

valuein column 5 of row 1 is 16, the expression:

sqrt (m n( Row3, Rowl))
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will yield the value 4. This is the square root of 16 which is the smaller of the
values in the two rows.

exp(ex1,n) This expression only has two items in the parentheses: the first is an
arithmetic expression and the second is a whole number which is the power
to which ‘ex1’ is raised, that is, €k1For example:

exp( Rowe, 4)

raises the values in row 6 to the power of 4. If the value in this row is 15, the
expression would be 4#8vhich is 50625.

Operands may be:

» A positive or negative integer or real number. One might have:
ex=10+4-2
to create arow in which all cells contain the number 12.

» Avector. That is a list of positive or negative numbers, separated by commas and enclosed in
braces, where the number of values matches the number of numeric elements in the column
axis.

If our breakdown axis has five columns and we want to put a new value into each cell we could
write:

mVector Row;ex={10.0,6.2,-8.3,15.6,—3.5}

* A numeric element of the current axis which may be referenced in any of four ways described
below.

» Text, or as many characters of that text as make the element unique. All text must be
entered exactly as it appears on the element itself, and must be enclosed in single quotes.
Let's use the axisegion as an example; it has six elements:

| region

col 117; Base; Central London; Quter London;
+Engl and excl. London; Scot| and; Wl es
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In one particular table it is cross-tabulated with sex, as shown here:

Tot al Mal e Fenal e
Base 1000 470 530
Central London 166 70 96
Qut er London 241 116 125
Engl and excl. London 248 112 136
Scot | and 196 92 104
Wl es 149 80 69

and we want to create a row showing the total number of people living in England
including London. Since this is a simple axis we could use an nO1 with the filter
c=cl17’1/3, but if we were to use row manipulation instead we would write:

nEngland incl. London;ex="Central’+'Outer'+'England’

Notice that we have only used the first word of each row text since these are all unique —
in fact, just the first letter of each text would be sufficient because they are also unique.
Notice also, that the words are entered exactly as they appear in the table and in the original
axis specification. If this was not so, the rows would not be recognized. If we look at the
table again, we will see the result of our manipulation:

Tot al Mal e Fenal e
Base 1000 470 530
Central London 166 70 96
Qut er London 241 116 125
Engl and excl. London 248 112 136
Engl and i ncl. London 655 298 357
Scot | and 196 92 104
wal es 149 80 69

Figure2.1 Creating rows by row manipulation

* Rows to be manipulated may be assigned identifiers using the agti@m then, col or
val statement. When these rows are named anstatement all you have to do is use their
elementd. AnID may be up to six letters or numbers long, must start with a letter and must
be unique within the axis in which it occurs (rl in ax0l is not the same as rl in ax02). In
order to be recognized on a manipulation statement, theorawist be entered in exactly
the same way as it appears on the row-creating statement. Rh@hiamot the same as
rl on anm statement.
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Let’s look at the previous example again. This time we write:

| region

col 117;Base; Central London; % d=R1; Quter London; % d=R2;
+Engl and excl. London; % d=R3

nEngl and i ncl. London; ex=R1+R2+R3

col 117;Scotland="4";Wales='5’

The base row and thelast two rows are not included in any manipulation so thereisno need
to give them IDs. The table produced by this axis is the same as that shown above.

» Athird way of referring to a row is by its overall position in the axis. This is calculated by
starting with the first element in the axis and counting down until the row in question is
reached — alh statements, includingd3 andn09, all elements onol andval statements
and all intermediaten statements count age element each. The only exceptions i@
which is ignored and25 which creates three unprinted rows.

[J For information about manipulatini®5 elements, see ‘Manipulating the components of an
n25’ later in this chapter.

When overall row positions are written on timestatement, they must be preceded by a
hash/pound sign (#). So, if we rewrite the axis region once again we will have:

| region

col 117; Base; Central London; Quter London; Engl and excl. London
nEngl and i ncl. London; ex=#2+#3+#4

col 117;Scotland="4";Wales="5’

* The fourth method of picking up rows for manipulation is to use their relative position in
the axis. This is obtained by countibgckwards from them statement to the row to be
manipulated. All relative positions must be preceded by the ‘at’ signh (@). @0 and @ both
refer to the current line; that is, they refer totinstatement itself.

Therefore, we could create our sum of people living in England including London by
writing:

mEngl and incl. London; ex=@+@+@l

where @3 is ‘Central London’ because it is three rows beforenthatement, @2 is
‘Outer London’ which is two rows before tinestatement and @1 is the rest of England
and is the row immediately before the manipulation row.

Any of these four options is correct; just use the one which suits you best at the time. You can mix
the various types in one statement if you wish.
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Manipulating the components of an n25

Although an n25 statement does not print any rowsin the table, it does create three rows which are
used as part of statistical calculations such as means and standard deviations. These rows are:

e The sum ofz
* The sum of.

¢ The sum oh.

[1 For an explanation of these values in Quantum terms and further informationn@bout
statements, see section 5.5, ‘The n25 statement’ in the Quantum User’s Guide Volume 2.

To refer to any of these figures onrastatement you must either give thi#gs an identifier or refer
to it by its absolute position in the axis. The individual elements ai2Zhean then be called up as:

e #pos.l orid.l1 forthe sum of?
e #pos.2 orid.2 forthe sum of.

e #pos.3 orid.3 forthe sum of.

wherepos is the absolute position of tn@5 in the axis, andd is an identifier assigned to th5
with id=.

An example of row manipulation

This example shows some of the more usual tasks you might accomplish with table manipulation.
The table was created by the statement:

tab manax bkO1

where manax is as follows:

| manax

col 109; Base; Single; % d=r1; Married; % d=r2
nSingle / Married;dec=4;ex=rl/ r2
mvarried / Single;ex=#3 | #2

nSingle + Married; ex=@ + @

n03

n00;c=c125'1’

n01People Who Bought Bread

nO1Number of Loaves Bought;inc=c(250,251)

mLoaves Bought Per Person;ex=#9 / @2

n0lLoaves Bought Last Month;inc=c(132,133)
mLoaves Bought Per Person Last Month;ex=@1 / 'People’
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Base Male Female
Base 200 44 156
Single 44 6 38
Married 122 27 95
Single / Married .3607 2222 .4000
Married / Single 3 5 3
Single + Married 166 33 133
People who Bought Bread 190 44 146
Number of Loaves Bought 1182 263 919
Loaves Bought Per Person 6 6 6
Loaves Bought Last Month 2988 720 2268
Loaves Bought Per Person 16 16 16

Last Month

Figure 2.2 Row manipulation

Applying spechar and nz to manipulated elements

Quantum does not apply spechar, nz, nzrow and nzcol to elements created using manipulation.
Also, if either nzcol or nzrow isin effect and an axis contains all-zero elements, those elements are
not suppressed if the axis is tabulated against one containing manipulated elements.

To have Quantum treat manipulated elements the same as other elements with regard to special
characters for zero or near-zero values and suppression of all zero elements, place the keyword
manipz on the a, sectbeg, flt or tab statement.

Y ou may revert to the default method of ignoring manipulated elements by placing a nomanipz
option at the point at which you wish this to happen. Y ou may switch methods many timesinarun
if you wish.

Here isthe same table produced with and without manipz The specification used is:

tab gl10 sex; nz

1 qlo0

nlOBase

nO1First;c=c8'0/1’
n01Second;c=c8'2/3’

nO1First + Second;ex=@2+@1
nO1Third (all zero);c=c8'4/5’
n01Fourth (all zero);c=c8'6/9’
n01Third + Fourth;ex=@2+@1
| sex

col 15;Base;Male;Female
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The tables produced without manipz are as follows. The Third and Fourth elements created with
n01s have been suppressed but the Third + Fourth element that is created by manipulating those
elementsis not.

Base Mal e Fenal e
Base 89 43 46
First 22 15 7
Second 67 28 39
First + Second 89 43 46
Third + Fourth 0 0 0

The same table produced with manipz suppresses not only the al-zero n01s but also the al-zero
manipulation element:

Base Mal e Femal e
Base 89 43 46
First 22 15 7
Second 67 28 39
First + Second 89 43 46

2.2 Manipulation on N-statements

Quick Reference
To manipulate the figures in an existing element, include the option:

ex=manip_expression

as part of that element’s definition.

All the examples so far have usexdstatements. Howevesx= may also be used onstatements
to manipulate the figures in that row prior to printing. For example, the row showing the number
of loaves bought per person in the table above could be specified as:

n0lLoaves Bought Per Person;inc=c(250, 251);ex=/@

In most cases you will see no difference in a table between a row createdamiththe same row
created using0l;ex=. The difference is an invisible one to do with the efficiency of your code.
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An m statement performs whatever calculation is specified with its ex=. When Quantum reads an
nO1 with an ex=, it ignoresthe ex= at first and calculates cell counts based on the dataand any inc=
specifications. Once these calculations are finished and the basic cell counts are available,
Quantum applies the ex= specification.

So, which method should you use? If the values that are used to create the m row need to appear in
the table as rows in their own right, as in the example on the previous page, then an m is more
efficient. If an ex= expression on an n01 uses values that need to be calculated by that statement,
and those values do not need to appear in the table, then using n01;ex= is more efficient. In the
example, using this approach would only have been better if we had not wanted to see the row
showing the number of loaves bought.

2.3 Creating averages with row manipulation

The averages created by an n07 are simply the average of values appearing in arow or column; that
is, sum of values divided by number of values. To create arow in which the average isthe valuein
one row divided by the value in another row, you will need to write an m statement with the
appropriate expression.

Suppose a tour operator has conducted a survey of the hotels it uses in various placesin an effort
to improvethe service it offersto holiday-makers. As part of this survey, hotel managers are asked
how many roomsand beds are availablein their hotel each month and, of those, the number actually
occupied each month. The tour operator wants a table summarizing hotel usage for a particular
month by showing the average number of rooms and beds occupied during that month.
Additionally, all averages are to be shown as percentages rather than as absolute values.

This average can be calculated by dividing the number of rooms available by the number occupied
and the number of beds available by the number occupied, using row manipulation. If we wanted
to break these figures down according to the regionsin which the hotel sare situated, we would have
two axes asfollows:

| avers

n10Total Hotels

n01Rooms Avail abl e; i nc=c(15, 18)

n01Rooms Used; i nc=c( 25, 28)

mAver age % Room Cccupancy; ex=@ * 100 / @
n01Beds Avai l abl e; i nc=c(35, 38)

n01Beds Cccupi ed; i nc=c(45, 48)

mAver age % Bed COccupancy;ex=@ * 100 / @
| region

col 10; Base; North; North East; M dl ands; East Angli a;
+Sout h West; Sout h East; Sout h; London

If our first hotel has 210 rooms available of which 179 were occupied, the average room occupancy
is 85%, ignoring all decimal places.
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2.4 Manipulating whole tables

Quick Reference
To manipulate the figures in a compl ete table, type:

ex manip_expression

underneath the tab statement for that table.

New tables may be generated by manipulating tables created previously in the current run or
anywherein any other run. For instance, in acountrywide survey, the data may have been collected
on aregiona basis, with each region having a separate directory. We may wish to create some
tables which refer to the country as a whole rather than to a particular region. With table
manipulation, we could create these tables separately and then add them together to create a new
table for the whole country.

Table manipulation of any sort is controlled by the ex statement:
ex expression
where the expression defines the type of manipulation required.

An ex statement by itself means nothing: it must always follow atab statement defining the basic
table to be manipulated. The unmanipulated table created by the tab statement is not printed as part
of the output. For instance:

tab ax01 bkO01
ex *2.0

creates the table ax01 by bkO01, storesthe cell values and then multiplies them by 2.0 before writing
them in the tablesfile.

The expression comprises operands connected by operators. Valid operators are:

+ addition min() minimum value
- subtraction max() maximum value
* multiplication sgrt() square root

/ division exp() exponentiation

which are exactly the same as for row manipulation, except that the expressions enclosed in the
parentheses with min(), max(), sgrt() and exp() refer to whole tables rather than rows.
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[J For afull description of these operators and other components of manipulation expressions,
see section 2.1, ‘Row manipulation’.

Operands may be constants or vectors or they may be references to whole tables as discussed
below. For example, the statements:

tab ax01 bkO1
ex *1.45

generates a table by multiplying each cell in the table by 1.45, as shown here:

Oiginal Table (not printed): Mani pul at ed Tabl e:

Base Coll Col2 Base Coll Col2
Base 70 30 40 Base 101.5 43.5 58.0
Rowl 25 10 15 Rowl 36.3 14.5 21.8
Row2 32 12 20 Row2 46.4 17.4 29.0
Row3 13 8 5 Row3 18.8 11.6 7.2

Vectors may be used to replace numbers in the table created by the pravistasement or to

define constants by which the cells in that table are to be incremented or decremented prior to
printing. When supplying raw numbers all you have to do is type in the numbers separated by
commas and enclosed in braces. For example:

tab ax01 bkO1
ex {80.0,32.0,48.0,26.0,11.0,15.0, ...}

This creates the table ax01 by bk01 but instead of showing the cell counts read from the data (see
example above) it shows the values specified bgxlséatement. Hence, the table base will be 80.0
instead of 70, the base for Coll will be 32, and so on. Any cells for which values have not been
given will be shown as zero.

On the other hand, when vectors define incremental values any cell for which any incremental
value has not been given will retain its original value. For example, we could create a table of ax01
by bk01 with a base of 80 respondents as before, except that instead of entering the exact values
for each cell we would enter the values by which the original totals are to be incremented:

tab ax01 bkO1
ex +{10.0,2.0,8.0,1.0,1.0,0, ...}

As you can see, the difference between the original base (70) and the manipulated base (80.0) is

10.0, the original base for Col1 (30) must be incremented by 2.0 to reach the required figure of 32.0,
and so on.
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In this example we have preceded the braces with a plus sign, but any of the operators—, * and /
are equally valid. Note also that long vector lists may be spread over more than one line by ending
the first line at a comma and preceding the vector at the start of the second line with a ++
continuation.

Referring to tables in the current run

Quick Reference
To refer to tables in the current run, type one of:

Tquantum_table_number
Tid_name
T#absolute_position

T @relative_position

Aswith individual rows, atable may bereferred to in several ways. Thefirst isto use the 1D which
is assigned automatically by Quantum: the first table in the run is 1, the second is 2, and so on.
These numbers are printed to the right of each table-creating statement in the compilation listing.
For example, the first table would be numbered:

tab ax01 bkO1l 000001

and to use it on an ex statement we would write:

tab ax01 bkO1
ex t000001 * 10

Thisproducesatablein which each cell istentimesitsoriginal value. When automatic IDs are used,
they must be preceded by the letter T in upper or lower case, as shown in our example. The leading
zerosin the table ID number are optional — we could have writezril * 10.

Alternatively, you can make up your own identifiers using threoption on theab statement. This
is a code of up to six numbers and/or letters starting with a letter, for example:

tab ax01 bkO1;id=first
ex Tfirst * 10

Note that the automatic identifier is generated for @abhstatement and each axis on aul
statement, but not foadd, div, ssd and und statements. Also, when ad= appears on #ab
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statement, it interrupts the automatic count so that the next table without a user-specified 1D will
carry on where the last one left off:

tab age sex 000001
tab denpg bk01;i d=denog
tab region class 000002

[] You are advised not to use IDs of the form Tn (for example, T15, T29) as these can easily be
confused with Quantum’s automaiixs.

The second method is to refer to the table’s absolute position in the run, preceded by the characters
T# (the T must be upper case). This is found by starting at thiafiatement and counting down

until the required table is reached —tab, ex, add, sid, und anddiv statements count as one table,

while ands cause the count to be incremented by the number of axes they contain. For example, to
refer to the third table we would say:

ex T#3 / 10

Here the cells in the new table will be created by dividing the numbers in the third table by 10. All
tables mentioned in this manner must cdrei®r e the current table - you cannot be manipulating
table 12 when you are only on table 8.

Finally, tables may be called up according to their relative positions in the run, preceded by the
characters T@. As with rows the relative position is calculated by counting backwards fexm the
statement to the appropridtb statement. T@ and T@O0 both mean the current table; that is, the
table created by thab immediately before thex statement.

If we had:

tab ax01 bkO1l
tab ax02 bk02
ex exp(T#1,2) /| T@)

we would have two tables: the first which was the table ‘ax01 by bk01’ and the second which is the
first table squared and divided by the table ‘ax02 by bk02'.
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Manipulating tables from other runs

Quick Reference
To manipulate tables in a different run, type:

Rrun_id/ table_manip_expression
or:

Rrun_id>table manip_expression

In order for tables from previous runs to be manipulated, the numbers in those tables need to be
saved somewhere. Quantum does this automatically whenever arun producestables. Although you
need not worry about saving tables, it is nevertheless necessary to understand a little of this
mechanism in order to manipulate your tables correctly.

Inarun containing no manipulation at al, Quantum savesthe cell values of each tablein anumbers
file. You cannot read this file yourself so think of it as alist of numbers separated by spaces or
commas, where the first number belongs in the first cell of the first table, the second number
belongs in the second column of the first row of that table, and so on.

Now, when a run contains manipulation statements, all ordinary tables are saved in the numbers
file as usual, while both manipulated and unmanipulated figures are saved in the manipulated
numbersfile. Again, you cannot read thisfile so just think of it asalist of numbers and spaces.

Tables from anywhere in previous runs may be manipulated by preceding the table specification
with theletter R, arun ID of up to six charactersand aslash (/). For example, to multiply the second
tablein arun called JAN by two, we would write;

tab al bl
ex RIAN T#2 * 2

[] To use run IDs, you must set up a run definitions file in the same place as your Quantum
program. Each linein thisfile must contain the run 1D and the location of the run it represents,
separated by a space.

[]  For further information about creating thisfile, see section 1.4, ‘The run definitions file’ in the
Quantum User’s Guide Volume 4.

Sometimes the numbers from previous runs may themselves be the result of some manipulation,
but unless you say otherwise, Quantum assumes that you will be using unmanipulated figures and
will search for the named table in the ordinary numbers file.
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To force it to read manipulated figures from the manipulated numbers file follow the run location
name in the definitionsfile with a space and the word manip. If our run definitionsfile namesregA
as the location of the numbers file for Region A and regB as the locations of the manipulated
numbers file for Region B we would write:

tab age sex
ex + RregAt@+ RregB/t@

This might create a table showing age by sex for people interviewed in regions A, B and C (the
region we are currently analyzing):

Regi on A (not printed): Regi on B (not printed):

Base Mal e Fenal e Base Mal e Fenml e
Base 70 30 40 Base 85 50 35
18- 24 25 10 15 18- 24 30 21 9
25-40 32 12 20 25-40 29 17 12
41- 60 13 8 5 41- 60 26 12 14
Regi on C (not printed): Regions A, B and C

Base Mal e Fenal e Base Mal e Fenml e
Base 60 28 32 Base 215 108 107
18- 24 22 12 10 18- 24 77 43 34
25-40 27 12 15 25-40 88 41 47
41-60 11 4 7 41- 60 50 24 26

(] When referring to tables in other runs, take great care that you name the right table: the
notation T@ meaning the current table should only be used for the other runsif the table being
called up is in the same relative position in the run as the table created by the current tab
statement. If we are on our fifth table, T@ will mean the fifth table in al other runs as well.

Manipulating more than one table

When tables other than the current one are used in an expression, Quantum compares the element
texts of those tables with that of the current table. If the texts are identical, the elements are
manipulated. If an element is present only in the current table, it appearsin the table unmanipul ated,
wheresasif it exists only in the previoustables, it isignored. Elements which are present in both/all
tables but have non-identical wording cause the manipulation to fail.

This need not prevent you from manipulating rows with different texts or in different positionsin
the tables because Quantum will also manipulate rows which have the sameD.
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For example, in the following axes:

* The two rows named B will be dealt with together because their row texts are identical.
* Rows A and Z will be dealt with together because they both have the same identifier.

« Row C will be ignored because it only appears in the first table.

* Row X, which is present in the second table only, will appear in its original form.

tab ax01 bkO1

tab ax02 bk01

ex +T@

| ax01

col 156; Row A; % d=r 3; Row B; Row C

| ax02

col 113; Row X; % d=r1; Row B; Row Z; % d=r 3
| bkO1

col 127;First; Second; Third

This might produce the following tables:

ax01 by bk01 (printed): ax02 by bk01 (not printed):
First Second Third First Second Third
Row A 10 6 13 Row X 12 20 2
Row B 5 17 22 Row B 4 11 19
Row C 18 14 3 Row Z 9 15 14

Fi nal Table (printed):

First Second Third

Row X 12 20 2
Row B 9 28 41
Row Z 19 21 27
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2.5 Manipulating parts of tables

Quick Reference
To manipulate part of atable, type:

ex element_ref = expression

after the tab statement for that table. Side elements are referred to as sid and banner (column)
elements are referred to as bid. In both cases, id is the row number or identifier.

References to elements in other tables must start with the table reference followed by either / or >.

New tablesmay also be created on an element by element basis using rows and columnsfrom tables
created previously in the same or different runs. Statistical and totalling elements may not be
manipulated.

When we say that new tables can be created, what we mean isthat you can create atable and replace
al the numbersin that table with numbers from other tables. Manipulation is not an aternative to
thetab statement: manipulation deal s only with numberswhereas atab statement takestextsaswell
and formats them to produce row and column headings.

To create atable using elements from other tables, use the statements:

tab rows columns
ex element=expression

where the tab statement defines the basic table to be modified, element names the row or column
to be created in the current table and expression is an expression defining the manipulation
required.

Elements are entered as sn for side (row) elements and bn for breakdown (column) elements, where

n is the absolute position of the new element in the table. For example, the first row is sl and the

first column is bl. When calculating an element’s position in a table, remember that each
statement, other thai®0, counts as one element.

If the elements to be manipulated ha®you may use these instead; for example, sprl for the side
element whose is prl.

The expression is made up of operators and operands. Operators and operands allowed are any of
those mentioned earlier in this chapter for row and table manipulation, or references to elements in
the current table or in any previously created table. Elements in expressions are emster®d, as

bn or bid. If they are not part of the current table, the element specifications must be preceded by
the table reference and a / or > sign.
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For example:

tab aa bb
ex sl=sl1 + T#2/s2

creates the table aa by bb and then adds the figures in the second row of the second table in the run
to row 1 of aa by bb. Note that the expression could also have been written asex s1+T#2>s2.

Thisform of ex statement must refer either to complete tables or to side elements or to breakdown
elements; acombination in one statement is not allowed. To perform manipulations using avariety
of elements, write a separate ex statement for each type. There is no limit to the number of ex
statements which may follow atab.

The statements:

tab ax01 bkO1
ex s3=s1 + s2
ex bl=bl * 10

create the table ax01 by bk01 and then replace the counts in the third row with counts which are
the sum of first and second rows. Then, the values in the first column are multiplied by 10. Let’s
use some numbers to clarify this:

ax01 by bk01 (not printed): Mani pul at ed CQut put :

First Second Third First Second Third
Row A 10 4 15 Row A 100 4 15
Row B 8 13 9 Row B 80 13 9
Row C 11 7 11 Row C 180 17 24
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2.6 Creating tables using dummy data

Because Quantum allows you to manipulate tables from previous runs, it is quite possible to create
new tables without having a proper datafile for the run. For example, suppose we have a monthly
survey which asks a panel of respondents the same set of questions each month, and we want to
produce a set of tables showing summary figures for the first three months of the year.

We could merge the three data files and rerun our Quantum program against this data, but it would
be more efficient to write a short manipulation program to merge corresponding tables from each
of the three runs into the summary tables we require. If we decide to use manipulation, the first
thing we do is set up a run definitions file naming the runs containing the monthly information.
Next, we take a copy of the program used to produce the monthly tables and after each tab
statement we write an ex statement which adds together the figures from this table in each of the
three previous months. For instance:

tab age progs
ex tRan/t@+ Rfeb/t@+ Rmar/t@

These statements produce one table of ‘age by progs’ which is the sum of table 1 for January,
February and March. This process is repeated for each table required.

Finally, create a dummy data file to be used for this run. All that's needed is a file containing one
record with a serial number and card type in the appropriate columns. If the record contains codes
in any other column, you run the risk of it being accepted by the tables, and thus making your three
month summary table incorrect.

When you run your job, Quantum will read in the dummy record and create each table according
to theex statements in your program.
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3 Dealing with hierarchical data

Hierarchical dataisdatathat can be categorized at variouslevels. In asurvey of householdswe may
collect information about the household in genera (for example, area of residence, type of
residence, social class) followed by dataabout each individual in that household (for example, age,
sex, occupation). So we have a hierarchy with the household data at the top, and the groups of
personal data underneath.

Data of this type is frequently entered using trailer cards for the information which occurs more
than once; in this example, the answers given by each person in the household. Thisis not aways
the case. Very occasionally you will come across surveysin which all data has been entered as one
long record. Do not worry. In this section we will discuss ways of dealing with both types of
hierarchical data

3.1 Analysis levels

Analysis levels are a relatively easy way of processing hierarchical data with or without trailer
cards. Each analysislevel isafield of columns, acard or set of cards containing information for a
specificlevel in the data hierarchy. For example, if card 1 containsinformation about the household
asawhole, and each card 2 stores data for adifferent person in that household, we have two levels,
one for the household and one for people within the household.

Y ou may edit and tabulate data by level by giving each level aname and applying it to the edit and
tabulation statements for that level. A maximum of nine levelsis allowed.

You may name levels and define the structure of the levels data either using a standard struct

statement with some additional parameters for levels, or using a levels file. Both methods are
described below.

Defining levels using a levels file

Quick Reference
To define the top level, type:

level _name cards=card_numl[r][, card_num2[r], ... ]
Cards which must be present in every record must have the card number followed by the letter r.
To define subsidiary levels, type:

level name [cards=card_numbers] < parent_level
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Levels and where to find the relevant data are defined in the levels file which must be created in
the same place as your Quantum program file. Levels must be defined in order of priority, with the
highest level first. The top level is specified asfollows:

levelname cards=n1, n2, ...

where nl and n2 are the cards containing data for thislevel. If any of the cards are mandatory, you

must follow the card type with the letter ‘r'. Suppose our top level is the whole household, which
we call hhold, and the data for this level is stored on cards 1 and 2, both of which are mandatory.
We would write:

hhol d cards=1r, 2r

The second level is defined in much the same way, except that we also have to show that it is a sub-
level of the top level. This is done by following the last card number with a less than sign (<) and
the name of the parent level. If our second level refers to the individual people in the household we
might write:

person cards=3 <hhold

From this we can see that data for each person in the household is on card type 3. If there is more
than one person in the household, we will have a card 3 for each person.

If the data for a sub-level is on the same card as its parent level there is no need to enter the card
specification. Thus, the statement:

trip <person

tells us that information about journeys made is a sub-level of each person’s data but does not have
a card of its own: it is all on card type 3.

You must always define the parent level before you define the sub-level. For example, before you
define trip as a sub-level of person, you must define the person level.

Any level may contain more than one sub-level of the same importance in the overall hierarchy.
Suppose we also have a card 5 for each pet present in the household: this is a sub-level of the top
level since the pet belongs to the household as a whole rather than to an individual, so we write:

pet cards=5 <hhol d
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Defining the data structure in the levels file

Quick Reference
To define the data structure of records in the datafile, type:

ser=start_pos, end_pos
crd=start_pog[, end_pos]
max=highest_card_number
reclen=num_cols

maxsub=max_cards per_level

In addition to defining levels, the levels file also describes the format of the data to be read, thus
making the struct statement redundant when you are using analysislevels. All descriptions of data
must precede the levels specifications.

The serid number field isidentified with the statement:
ser=m,n

where m and n are column numbers without a preceding c. For example, if the seria number isin
columns 1 to 5 of each card we would write:

ser=1,5

The position of the card type is noted in asimilar manner with the statement:
crd=n or crd=myn

For example:

crd=6 or crd=79, 80

If each record contains more than nine cards, you must also enter the number of the highest card
type as follows:

max=n

Thus, if the highest card type is 15, we would write max=15.
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If your data file contains records which are longer than 100 columns, you will need to include the
statement:

reclen=length
in the levelsfile, where length is the record length.

Quantum assumes that each respondent’s record will contain a maximum of 4096 sub-records or
cards. If any of your records contain more cards than this, you will need to extend the default by
entering the statement:

maxsub=n

in the levels file, whera is the maximum number of sub-records (cards) per record. If a record is
found with more than the given number of cards, the datapass terminates and messages are written
to out2 and the log file.

The theoretical maximum number of sub-records per record is 2,147,483,647, but the actual limit
will depend on the amount of memory space available to the datapass program.

Here is an example of a levels file:

ser=1,4

crd=5,6

hhol d cards=1r

person cards=2r <hhold
purch cards=3 <person

Here we are defining records with a serial number in columns 1 to 4 and a card type in columns 5
and 6. Each record may contain data at up to three levels. The highest level is the household (hhold)
which is read from card 1 which is mandatory. The second level is person on a mandatory card 2
which is a sub-level of household. The lowest level is the purchase (purch) which is a sub-level of
person. Data for this level is read from an optional card 3.

Defining levels and the data structure using a struct statement

Quick Reference
To name levels and define the structure of a levels database, type:

struct; read=2; ser=c(m,n); crd=c(m,n);
+lev=level _name[<parent_level][,card_numbers]|[; maxsub=number]

As an alternative to the levels file, you may define the structure of a levels data file asimg a
statement with additional options that name the levels and define their relationships to each other.
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On the struct statement, specify read=2, and use ser= and crd= to define the serial number and
card type columns as you would for an ordinary datafile. If records have more than nine cards you
will aso need to use max= to increase the size of the C array so that it has room to store the data
for cards 10 and above.

Use lev= to name the levels and define their relationships:
lev = level_name[<parent_level][, card_numbersg]

Where:

* level_nameis the name of the level you are defining.

» parent_level is the name of the level to which the current level belongs: it must be one which
has already been declared.

o card_numbersare the cards on which the dataléwel_nameis held. If the data is on the same
card(s) as the parent level you may omit the card reference. You may specify ranges of card
numbers either by typing the individual numbers as a comma-separated list, or by using one of
the range specificatiorssart/end or start:end. If some cards must be present in every record,
follow the card number with the letter ‘r’. If all cards in a range are mandatory and you have
used a / or : range specification, you may type ‘r' once at the end of the range.

You will need ondev= option for each level.
Here are some examples:

struct;read=2; ser=c(1, 4); crd=c5;
+l ev=hhol d, 1r; | ev=per son<hhol d, 2r, 3

This example declares a data file with two levels. The top level is household which is held on
card 1. Every record must have a card 1. The second level is person. This is a sub-level of
household and the data is held on a mandatory card 2 and an optional card 3.

struct;read=2; ser=c(1, 4); crd=c5;
+l ev=person, 1r; | ev=trip<person,2; |ev=shop<trip

The data file for this example has three levels. Person is the top level and is held on a mandatory
card 1. Trip is the second level and, if it is present, is held on a card 2. The third level is shop which,
since it has no card specification of its own, is assumed to be held on card 2.

struct;read=2; ser=c(1, 4); crd=c5;
+l ev=doctor, 1: 3r; |ev=patient<doctor, 4r,5

This example has two levels. Information about the doctor is held on cards 1, 2 and 3, all of which
must be present for each record. Information about the doctors’ patients is held on cards 4 and 5.
Card 4 is mandatory and card 5 is optional.
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To define the maximum number of sub-levels arecord may have, use the maxsub= option:

maxsub=number

[]  For further information about sub-levels and maxsub=, see ‘Defining the data structure in the
levels file’ earlier in this chapter.

Naming levels in the edit section

Quick Reference
To start the edit in a levels job, type:

ed level _name

To start edits for other levels, type:
level level name

To define statements to be executed at the end of a level, type:
endlevel level _name

Terminate the edit for each level with:

return

When analysis levels are used, all editing must be done by level. Edits start with the statement:
ed level_name

wherelevel _nameis the name of the level to be edited, and end wighuan. Subsequent edits for
other levels start with:

level level name
and end withreturn. The edit section as a whole is terminated witkrahstatement:

ed hhol d

/* Edit statements for househol d data
return

| evel person

/* Edit statenents for person data
return

end
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All statements between an ed or level and areturn are executed after the cards for a given level
have been read into the C array. So, if the current level contains two cards of the same type, all
statementsfor that level will be executed twice, but if the cards are of different types, the statements
will be executed once only.

Whereit is necessary to perform atask after all dataat agiven level hasbeen read in for the current
record, you will need to enter the edit statements preceded by the statement:

endlevel level _name

and followed by areturn. This causes all statements up until the return to be executed once when
al datafor the named level has been read in. In our example this would be when the third card 2
had been read. Note, however, that if the level in question contains data at higher levels the
statements following endlevel will not be processed until all data at the lower levels has been read.
For example:

ed hhol d

[ * ptot counts nunber of people in household
/* ampount accunul ates total famly incone
pt ot =0; anount =0

return

| evel person

pt ot =pt ot +1

/* Personal income is in C(232,235)
anmount =anount +c( 232, 235)

return

endl evel hhol d

/* Cal cul ate average famly incone

amount =armount / ptot

return

end

Here, the statements between level person and return are repeated for each person. The statements
following endlevel are not processed until the data for the last person in the household has been
read.

Tabulation using levels

When datais processed using analysis levels, tab and | statements must indicate the level at which
the table or axis should be updated - that is, isit to be updated once per higher level or once per
sub-level.

Before tables are produced, Quantum creates an intermediate file in which cells are switched on or

off depending on whether arespondent satisfies the conditions of a particular axis. If the condition
is satisfied, the cell is switched on; if not, it remains off.
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Normally, these cells are switched on when the record fulfils the conditions specified on the axis.
All cellsin the intermediate table are reset to zero before anew record is read. The axis:

| sex
col 10; Base; Mal e; Fennl e

has two cells — Male and Female. Whenever a Male respondent is found, the first cell is switched
on, and whenever a Female respondent is found, the second cell is switched on. In the example
below, a 1 means that the cell is on and a zero means that it is off:

Respondent1 — Male 10
Respondent2 — Male 10
Respondent3 - Female 01
Respondent4 — Male 10

If the record contained trailer cards, the cells would be reset between reads. Therefore, with a
record containing four trailer cards, the intermediate file would read:

First trailer card — Male 10
Second trailer card - Male 10
Third trailer card — Female 01
Fourth trailer card - Male 10

which is the same as the first example. In both cases, tables using these cells would tell us that there
are three men and one woman: the table is a count of people. However, this may not always be what
you want.

With hierarchical data, you will often want to produce tables in which the base is a count of records
rather than a count of the number of times a particular condition was true. For instance, you may
want a table in which the base shows the number of households containing women, rather than the
number of women in all households. For tables of this sort, you need to update the cells for each
trailer cardwithout resetting them between reads. This means that for each record, once a cell is
switched on, it remains on for the whole of that record, regardless of the number of times the
condition is fulfilled.

If we take our household of three men and a woman, the intermediate table would read:

Household 1, Personl - Male 10
Person2 - Male 10
Person3 - Female 11
Person4 - Male 11

Household 2, Personl - Female 01

52 / Dealing with hierarchical data — Chapter 3



Quantum User’s Guide Volume 3

Notice the difference between Persons 3 and 4 in this example and the same peoplein the previous
example. Here, the cells remain switched on until all data has been read, whereas in the previous
example cells were reset between reads. Tables produced with these cells would show us that we
have one household which contains men and women, but not how many of each there are.

Exactly when the cellsin the intermediate tabl e are updated or reset depends upon the type of table
required and hence the keyword used on the tab or | statement. Keywords, described below, are:

anlev=level _name cellev=level _name uplev=level _name

Table and axis analysis level

Quick Reference
To define the level at which tables and/or axes are to be created, type:

anlev=level _name

on the a, sectbeg, flt, tab or | statement.

The level at which tables or axes are to be created is defined using the anlev= keyword on the tab
and | statements. It means ‘update the table or axis when all data for the named level has been read

in’.
For example:

tab region cl ass; anl ev=hhol d

ttl Base: Househol ds

| region; anlev=hhold

col 136; Base; Nort h; Sout h; East ; West
| class; anl ev=hhol d

col 126; Base; AB; C1; C2; DE

produces a table of region by class where the cells will be incremented once per household.

Why have we usednlev=hhold on bothl statements? All people in a household are of the same
class and live in the same region, therefore, each axis need only be updated once per household
rather than once per person, which giveaniev=hhold on the axes.

The reason we neeahlev=hhold on thetab statement is because we want a table based on
households not people.

Tab statements need not have the same analysis level as the axes which they use. For example, we
may require two tables of region by class, one showing the number of households of each class in
each region, and the other showing the number of people of each class in each region.
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Thetwo tables use the same axes, both of which have an analysislevel of household. Thefirst table
isacount of households, so it too has an analysislevel of household, but the second table is a count
of people and thus needs to be updated once for every person in the household. Therefore we give
it an analysis level of person.

tab regi on cl ass; anl ev=hhol d
ttl Base: Househol ds

tab regi on cl ass; anl ev=person
ttl Base: People

| region;anl ev=hhol d

| cl ass; anl ev=hhol d

However, you cannot use anlev= to specify alevel on the tab statement that is higher than the level
on the axes. To do that, you must use the celllev option on the tab statement as explained next.

Table creation level

Quick Reference
To create atable at a higher level than that of its axes, type:

cellev=level _name

on the tab statement.

A table may be created at a higher level than the axes by using celllev= on the tab statement. For
example, to produce atable of age by sex which shows, not the number of men between 20 and 30
years of age, but the number of households having men in that age group, we might write:

tab age sex; anl ev=person; cel ||l ev=hhol d

| age; anl ev=per son

val c¢(213,214); Base;i;Under 18=0-17; 18-25; 26- 35; 36- 45;
+46- 55; 56- 65; 66+

| sex; anl ev=person

col 210; Base; Mal e; Fenal e

Both axes are created on a person-by-person basis since each person’s data has to be read to obtain
his or her age and sex. Because both axes have an analysis level of petabstabtement which
cross-tabulates them must also be at that level. Normally this produces a count of people, but as we
want a count of households we wusBlev to specify the household level. This causes Quantum to
increment each cell in the table only once per household, regardless of the number of people in each
cell.
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[l celllev=isonly valid on tab statements.

The table base is only updated for records that have data at the level defined with celllev; that is,

thelevel at which the cell counts are made. For example, if level 1 ishousehold and level 2 ischild,

tables created with anl ev=chi |l d; cel I | ev=hhol d only include households with children

because the axes on which the cell counts are based are at child level. If you compare this table’s
base cell with a table created entirely at household level you should not expect the two table bases
to be the same unless every household in the data file has at least one child.

To illustrate this, consider the following basic spec:

tab htype region;anl ev=hhol d

tab age sex; anl ev=chil d; cel |l ev=hhold

| region;anl ev=hhol d

col 116; Base; Nort h; Sout h; East ; West

| htype; anl ev=hhol d

col 118; Base; Det ached house; Terraced house; Bungal ow; Fl at

| age; anl ev=child

val c¢(213,214); Base;i;Under 5=0-4;5 to 11;12 to 15;16 to 18
| sex; anlev=child

col 210; Base; Mal e; Fenual e

The first table shows the number of households by type of house and region. The table base is the
total number of households in the data file. The second table uses data at child level and the table
base only includes households with children.

However, sometimes you may you want the base in the second table to include all households
regardless of whether or not they have children. To achieve this, you muptayseandlevbase,
as described in the following section.
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uplev and levbase

[] uplev=isanaternativeto celllev for creating tables at ahigher level than the axesin the table.
However sometimes uplev= can give misleading results. We therefore recommend that you
only useit in new Quantum specifications when you need to uselevbase to increment the base
for every record containing data at the higher level, regardless of whether it contains data at
the lower level. However uplev= without levbase is retained in Quantum for backwards
compatibility and is therefore documented herein full.

[]  For further information about why uplev= can give misleading results, see ‘Why celllev is
preferable to uplev’ later in this chapter.

Quick Reference
To specify a lower level for an axis in a table that is created at a higher level, type:

uplev=level _name

on thel statement.

To increment the base of aplev'd axis for every record containing data at the higher level, type:
levbase

as an option on the base element.

The wayuplev= works is different from the wagelllev works. Withcelllev, you useanlev= on the

| andtab statements to specify the update level for the axes and yod Ipeit on thetab statement

to specify the higher level at which you want to run the table. Witev=, however, you use
anlev= onl andtab statements to specify the level at which you want to create the table, and you
putuplev= on thel statement to specify a lower update level for the axis.

For example, suppose you want to know how many households in each region contain people in
specific age groups. You need to create the table at household level because it is a count of
households, but age is a person level axis. So yoanpat=hhold on thetab andl statements to
indicate that you want to create the table at household level and yopi @uatperson on the age

axis to indicate that it is at the person level:

tab age region; anl ev=hhol d

tt| Base=Househol ds

| age; anl ev=hhol d; upl ev=per son

val c(223,224); Base;i; Under 18=0-17; 18-25; 26- 35;
+36- 45; 46- 55; 56- 65; 66+

I region;anl ev=hhol d

col 126; Base; Nort h; Sout h; East ; West
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The intermediate file might look like this:

Regi on Age
Household 1 — North 1000 Person 1-59 0000010
Person 2-53 0000110
Person 3-26 0010110
Household 2 - East 0010 Person 1-36 0001000

As you can see, the cells for age are merged using an ‘or’ comparison to build up an overview of
the household before the cells in the final table are incremented.

(] uplev=is only valid onl statements.

By default, the base in an axis updated uspigv= is only incremented for records which contain

data at that level. In the example we have just used, the base is incremented for every record read
because every person in the household has an age. Suppose, instead, that we have an axis which
counts the number of households owning different makes of car. The base for this axis only reports
households that own cars — those that do not own a car are excluded.

If you want the base to be incremented for every record containing data at the higher level,
regardless of whether it contains data at the lower level, place the option:

levbase

on the base element.
For example:

tab carmake region;anl ev=hhol d

| carnmake; anl ev=hhol d; upl ev=car

nl0Base; | evbase

col 132; Audi ; BWN For d; Por sche; Vauxhal | ; Vol kswagen

In this example, the table is created at household level and the carmake axis is at car level. Normally
the carmake axis includes only households owning at least one car, but by lgdmsgon the

base element we force Quantum to update the base for every household it reads even if they do not
contribute to other elements in the table. This creates a base that is all households, rather than just
all households owning cars.
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Why celllev is preferable to uplev

We recommend that you use celllev in preference to uplev=, except when you need to use levbase,
which is not available for celllev. Thisis because uplev= sometimes gives misleading results.

For example, suppose we are working on a shopping survey that has two levels, person and shop.
The datain the shop level tells us which flavors of yogurt the respondent bought in each shop, and
we need to create a table of flavor by store at person level. The cell for banana flavored yogurt
bought in Safeway must show the number of people buying banana flavored yogurt in Safeway at
least once, not the total number of times banana yogurt was bought in Safeway by every person
interviewed.

Using uplev=, we would specify the table as:

tab flav store;anl ev=person
I flav;anl ev=person; upl ev=shop

| store;anl ev=person; upl ev=shop

However, if welook at the table that this creates, it becomes apparent that this does not produce the
figures we want. If we take just one person as follows:

Safeway — Banana, Strawberry, Mango
Sainsbury — Banana, Peach, Strawberry

our table will look like this:

Base Saf eway Sai nsbury
Base 1 1 1
Banana 1 1 1
Strawberry 1 1 1
Mango 1 1 1
Peach 1 1 1

We can see that we have one person who bought a variety of flavors in both shops, but we cannot
see exactly which flavor was bought where. This is becaplee takes all answers and ‘ors’ them
togetherbefore the axes are combined in the table.

However if usecelllev to specify the table:

tab flav store;anl ev=shop; cel |l ev=person
| flav;anl ev=shop

| store;anl ev=shop
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For the same respondent, our table becomes:

Base Saf eway Sai nsbury
Base 1 1 1
Banana 1 1 1
Strawberry 1 1 1
Mango 1 1 0
Peach 1 0 1

We can now see that we have one person who bought banana and strawberry yogurts in both
Safeway and Sainsbury, mango yogurt in Safeway and peach yogurt in Sainsbury. By giving the
axes and the tab statement the same analysis level and updating the table with celllev, we force
Quantum to retain the relationship between the flavor and store data for each person.

If we merely wanted atabl e showing the number of times each flavor was bought in each store (that
is, a straightforward table of flavor by store) we would just use anlev=shop on the tab and
| statements, and we could ignore celllev and uplev altogether.

Numerics with levels

In levels data, you need to be careful not use numeric data from a lower level at a higher level,
because the figures will always be meaningless. However you can safely use numeric data from a
higher level at alower level, athough if you use the same numeric field or variable at more than
one level, Quantum gives the warning:

Sane inc= at two different |evels

For example, suppose we have two levels, household and person, and preweight figuresare held in
columns 108 to 115 at the household level. We need to apply the preweight to both levels. If we
simply use the column spec to define the preweights at both levels, Quantum will give the warning
because we are using the same numeric field at two different levels:

struct;read=2; ser=c(1,5);crd=c(6,7)
+l ev=hhol d, 1
+| ev=per son<hhol d, 2

a,
wrl ax1; pre=cx(108, 115); anl ev=hhol d; factor; 1
w2 ax2; pre=cx(108, 115); anl ev=per son; factor; 1

| ax1; anl ev=hhol d
n01Tot a
| ax2; anl ev=per son
n01Tot a
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Aslong as you have not used alower level numeric at a higher level, and you are not preparing a
study for Quanvert, you can safely ignore the warning. However, if you are preparing a study for
Quanvert, you must not use a numeric at more than one level. If necessary you must set up a
numeric variable at each level in the edit section. For example:

struct;read=2; ser=c(1,5);crd=c(6,7)
+l ev=hhol d, 1
+l ev=per son<hhol d, 2

real hwts 1
real pws 1
ed hhol d

hwt s=cx( 108, 115)
| evel person

pwt s=cx( 108, 115)
return

end

a,
wrl ax1; pre=hwts; anl ev=hhol d; factor; 1
w2 ax2; pre=pwt s; anl ev=person; factor; 1

| ax1; anl ev=hhol d
n01Tot al
| ax2; anl ev=per son
n01Tot al

[ If the preweight figuresin this example were held at the person level, this solution would not
be appropriate, because you must not use numeric datafrom alower level at a higher level.
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Statistics with analysis levels

Statistics can be unreliable when you use celllev or uplev to create atable at a higher level than its
axes. For example, suppose you want to know the average amount spent by credit card per
respondent. The transaction details are held at the lower, credit card, level but we want the average
at the higher, respondent, level. If we simply place an n12 element in the credit card level axisand
use celllevto create the table at the respondent level, then12 will not give uswhat we want. Instead
we need to accumulate the values for the respondent in the edit section and run the table at the
respondent level.

For example:

struct;read=2; ser=c(1, 4);crd=c(5, 6)
+l ev=resp, 1
+l ev=ccar d<resp, 2

real card tot 1
real card a 1
real card b 1

ed resp

/[* initialize at respondent (top) |eve

clear card tot, card_a, card_b

| evel ccard

/* accumul ate total value of transactions for each respondent
card _tot = card_tot + cx(212,217)

if ( c211’1 ) card_a = card_a + cx(212,217)

if ( c211'2" ) card b card_b + cx(212,217)

return

end

a; op=12

tab card_ave total;anlev=ccard
tab resp_ave total;anl ev=resp

| card_ave; anl ev=ccard

ttl Average Transaction Size Per Credit Card
[* increment n25 by val ue of each transaction
/* base is nunber of transactions

n25; i nc=cx(212, 217)

nl2Tot al ; dec=2

n25;inc=cx(212,217); c=c211' 1’

nl2Card A; dec=2

n25; i nc=cx(212, 217); c=c211’' 2’

nl2Card B; dec=2
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| resp_ave; anl ev=resp

ttl Average Ampunt Spent Per Respondent

/* increnent n25 by value of total anmpunt spent
/* base is nunber of respondents

n25; i nc=card_t ot

nl2Tot al ; dec=2

n25;inc=card_a

nl2Card A, dec=2

n25;inc=card_b

nl2Card B; dec=2

| total;anlev=resp
nlOBase

Suppose we have two respondents with credit card transactions as follows:

Respondent1, Card A 1.0
Card A 2.0
Card B 3.0
Respondent 2, CardA 4.0
Card B 5.0
The tables produced would be;

Average Transaction Size Per Credit Card

Base

Tot al 3.00
Card A 2.33
Card B 4.00
Aver age Anount Spent Per Respondent

Base

Tot al 7.50
Card A 3.50
Card B 4. 00

Special T statistics and analysis levels

All of the special T statistics that are available in Quantum are based on the assumption that the
samples being compared are independent of each other. However, in levels data, thereis normally
arelationship between the lower levels and the higher levels, which means that cases at the lower
level are not independent of each other. For example, you would not expect the voting patterns of
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the members of a household to be totally independent of each other, nor would you expect the
various journeys or shopping trips made by an individual to be unrelated to each other. These
relationships mean that the underlying assumptions required for the special T statistics are almost
never satisfied when you run the tests on lower level data.

Process with levels

Quick Reference
To use process to update tables at a given level only, type:

processlevel _name

processisfollowed by the name of an analysislevel lower than the level currently being processed
in the Edit. This passes control to the tabulation section and updates only tables at the named level.
The format of the statement is:

process level_name

Thisisuseful when information for a specific level ison the same card asits parent level. Suppose
thelevel Trip isasub-level of Person, asfollows:

person cards=1
trip <person

We might write our loop as:

ed person

do 10 t1 = 134, 140,2
c(164, 165)=c(t1,t1+1)
process trip

10 conti nue

However, process can produce unreliable results with hierarchical data that has more than two
levels. So when there is information for more than two levels on the same card, it is preferable to
recode the data so that each level ison a separate card.

[l For afull discussion of process, see section 9.10, ‘Going temporarily to the tab section’ in the
Quantum User’s Guide Volume 1.
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3.2 clear=on the | statement

[l We recommend that when you write new Quantum specifications, you handle hierarchical
data by using anaysis levels. When you do that you do not need to use clear=. However
clear= isretained in Quantum for backwards compatibility.

Quick Reference

To reset cells in Quantum’s intermediate file when the data contains trailer cards which are not
analyzed with levels, type:

clear=logical expression

on thel statement.

When we talked about tabulating data using levels, we said that cells are normally reset in the
intermediate file when a new respondent is read in or between reads when the data contains trailer
cards. If you are using analysis levels, the time at which these cells are updated can be altered using
anlev anduplev. If you are not using levels, you can achieve the same effect using the option:

clear=logical expression

on thel statement. This causes the cells in the intermediate table to benlgseten the given
logical expression is true. If you want to reset these cells for each new respondent, rather than for
each record or read, enter the option as:

clear=firstread

If we take the axis Sex as we did when we explained analysis levels, you can see ttiaasoth
andanlev produce the same results. If we write our axis as:

| sex;clear=firstread
col 10; Base; Mal e; Fennl e

and take a household of three men and a woman, the intermediate table would read:

Record 1, Person 1 — Male 10
Person 2 — Male 10
Person 3 — Female 11
Person 4 — Male 11

Record 2, Person 1 — Female 01
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Thefirst cell of Sex isswitched on when ahousehold containing amanisfound. It remains on until

all datafor that household has been processed. If a household also contains a woman, the cell for
Femaleisswitched on and is not reset until the next record’s data is read in. If a household contains
both men and women, both cells are switched on.

Once the first card of the next record is read, the reserved vdiiabikead is 1 (true), so both cells
will be reset to zero ready for the next household.

When axes which ussbear are tabulated, the reserved varidbféread may be used in a condition
on thetab statement so that the cells in the final table are only incremented when all cards for a
respondent have been read.

A major use of this facility is in the production of Penetration or Profile tables on trailer card data.
As the trailer cards are read, the intermediate table is updated to build a profile of the respondent.
Cells in the printed table are incremented only when all trailer cards for a respondent have been
processed.

In the example below two tables are being produced: the first shows the number of products bought,
the second shows the number of products bought per respondent. Card 1 contains demographic data
and card 2 (a trailer card) gives details of the items bought.

tab itenms brk

ttl Base = Nunber of Products Bought by Respondent
tab resps brk;c=l astread

ttl Brands of Product Bought

ttl Base = All Respondents

| brk

col 108; Base; hd=d ass; AB; C1; C2; DE
| itemns

col 210; Base; hd=Brand; A; B; C, D

| resps;clear=firstread.eq.1

col 210; Base; hd=Brand; A; B; C, D

As you can see, the elements of items and resps are exactly the same — they are the brands bought.
The difference is in thiestatement which names the axis and defines its conditions. Items is just a
straightforward axis whose cells in the intermediate table will be reset to zero between reads. Any
tables produced with this axis will be a count of the number of times each brand was bought by
respondents in each class. If the cell created by the intersection of Brand B and Class DE contained
the number 52, this would mean that Brand B was bought 52 times by class DE respondents. This
may mean that 52 respondents bought that brand once each or that 20 respondents bought it, with
some buying it more than once.
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Resps, on the other hand, hasthe conditioncl ear =fi r st r ead. eq. 1 indicating that cellsin the
intermediate table should only be reset to zero when a new respondent is reached. This means that

these cells will contain respondent profiles — that is, they will tell us whether or not a respondent
bought a particular brand at any time; they will not show the number of times he or she bought each
one.

Thetab statement using this axis has the conditiehast r ead. eq. 1 meaning that the table

itself is not to be updated until all data for a respondent has been read. The cells in this table will
tell us how many respondents in each class bought each brand. This time, if the cell created by the
intersection of Brand B and Class DE contains the value 52 it will be because 52 class DE
respondents bought brand B at least once.
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Quantum provides facilities for calculation of a set of basic statistics from the figures produced in
Quantum tabulations. They include the statistics most commonly used for testing hypotheses about
the values of proportions (percentages) and the locations (average values) of variables, and about
differences in these between two or more subsets of the data. There are also chi-squared statistics
for testing hypotheses about a single distribution or about differences between two or more
distributions.

The statistical tests available are:

One-dimensional, two-dimensional and single classificatinrsquared tests.
Four tests of differences between proportiad$ests).
Two tests of differences between meahgdsts).

Friedman’s test of differences in location between a set of related samples (sometimes known
as ‘Friedman’s two-way analysis of variance’).

K olmogor ov-Smirnov test of differences between two samples.
McNemar'’s test of the significance of changes.
F Test for testing differences between a set of means (one-way analysis of vasimoea)).

Newman K euls test of differences between means.

For each statistic, Quantum also calculates and prints an associated significance level so that you
can readily see the results of the tests you have performed.

O

In addition to the statistical tests described in this chapter, Quantum provides a number of
other statistical functions.

For further information, see chapter 5, ‘Statistical functions and totals’ in the Quantum User’s
Guide Volume 2, and chapter 5, ‘Z, T and F tests’ and chapter 7, ‘Special T statistics’ in this
volume.
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4.1 Using Quantum statistics

The Quantum test statistics are divided into two groups. Axis-level statistics are specified in the
axis, and are calculated for each table in which the axis appears, whether as arow or column axis.
Table-level statistics are specified as an option on the tab statement, and are applied only to the
table(s) for which they are specified.

In general more than one test may be specified for a given axis or table, and table-level statistics
may be specified for tables where the axes also contain statistical elements.

In both cases, statistics are produced as part of a normal Quantum tabulation run. They are
reguested by means of the keyword stat= on the tab statement or in the axis.

AXxis-level statistics

Quick Reference
To use an axis-level dtatistic, type:

stat=dtatistic_name[,element_text] [;options]

Axis-level statistics are requested by means of a stat= statement as an element in the axis:
stat=dtatistic_name [,element_text] [;options]

where statistic_name is the name of the statistic to be computed, element_text is an optional
element text to be printed in the table against the row or column of statistical values (if no text is
given, noneis printed), and options determine how the statistics will be printed.

The names of statistics which may appear in axes are:

chil one-dimensional chi-sguared test
friedman Friedman’s test

z1 one-sample Z-test for proportions
t1 one-sample or paired t-test

Options are one or more of dec=, decp=, fac= and id=. Axis-level statistics are printed by default
with two decima places, but this may be altered by using the dec= option. Similarly, the
significance levels are printed with three decimal places, and this may be altered using the decp=
option.

The fac= option is only relevant to the z1 statistic.

The decp= option, which normally defines the number of decimal places for percentages, is used
on astat= element to define the number of decimal places for the significance level.
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[J For further information on the use of dec=, decp=, fac= andid=, see section 4.8, ‘Options on
n, col, val, fld and bit statements’ in the Quantum User’s Guide Volume 2.

For example:
stat=chi 1, 1-D chi -sq; dec=3; decp=4

calculates a one-dimensional chi-squared statistic and prints it with three decimal places and an
element text of ‘1-D chi-sq’. Significance levels are printed with four decimal places.

Axis-level statistics only use data present in elements which appear befsiggtredement in the

axis. If the statistic is to use all the data in the axis it must come at the end of the axis. Additionally,

if the axis contains a base element, the statistic is calculated using elements between the base and
the statistics elements only. To include all elements, the base should therefore be the first element
in the axis. For instance:

| brands

ttl @: Brands Bought

col 132;Base; Brand A; Brand B
n03

stat=chi 1, 1-D chi -sq

col 132;Brand C="3";Brand D="4’

In this example the statistics will be calculated for brands A and B only, whereas in the following
example:

| brand2

ttlQ5: Brands Bought

col 132;Brand A;Brand B

col 133;Base;Brand C='3";Brand D="4’
no3

stat=chil,1-D chi-sq

the statistics will be calculated for brands C and D only.

If appropriate, more than one stat= element may be placed in an axis, as long as each one is
preceded by abase element, if necessary, and the requisite number of rows. To request statisticsfor
one set of elementsin an axis, and further statistics for another non-overlapping set of elements,
you will need to divide the axis into segments, each one beginning with a base element and ending
with a stat= element. To request two or more tests on the same group of rows, enter the stat=
statements, one to aline, after those rows.
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Thus:

| allbrd
ttl1 @: Brands Bought
col 132; Base; Brand A; Brand B

n03

stat=chi 1,1-D chi-sq A and B
nllBase

col 132;Brand C='3";Brand D="4’

n03

stat=chil,1-D chi-sq C and D
producestwo chi-squared statistics, thefirst for Brands A and B and the second for Brands C and D.

Statistics and the associated significance levels are printed as a row or column (depending on
whether the axis is used as a row or column axis in the table), for every table in which the axis
appears, at the point at which the stat= element is defined in the axis. The row or column text is as
specified on the stat= statement, although if the axis is to be used as a column axis, the column
headings may be defined on g statements. The statistic in each column (or row) is calculated from
thefiguresin that column (or row), from the most recent base element, or the beginning of thetable,
through to the stat= element.

Table-level statistics

Quick Reference
To usetable-level statistics, type:

stat=statistic_name[, statistic_name, ... |

on the tab statement.

Table-level statistics are requested by the option:
stat=stathame
on the tab statement, where statname is the name of the test required, and is one of:

anova F-test (one-way analysis of variance)

chi2 two-dimensional chi-squared test

chis single classification chi-squared test

ks Kolmogorov-Smirnov two sample test

nk Newman-Keuls test for the comparison of means
t2 two-sample T-test for the comparison of means
z2 two-sample Z-test for proportions
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z3 Z-test for sub-sample proportions
z4 Z-test for overlapping samples

If you need more than one statistic on the same table, list their names after the stat= keyword,
separated by commas. For example:

tab usage region;stat=t2, anova
produces atable of brand usage by region and runs a 2-sample T test and an F test on it.

The datistic(s) requested are printed at the bottom of the table or on a new page if there is
insufficient space on the current page.

The chi2, ks and anova statistics produce a single statistic and significance level, preceded by text
at the left margin naming the statistic. The chis statistic prints a+ or — sign next to the percentage
figurein acell indicating whether it is significantly larger or smaller than expected.

Thez2, z3, z4, t2 and nk statistics all produce atriangular array of statistics and significance levels,
titled at the left margin with the name of the statistic. Each row and column of the array is named
by the side text defined on the corresponding axis element: the row text is printed in the left margin
and the columns are spread automatically across the remainder of the page. If the texts are longer
than 15 characters they will be truncated. If there are so many columns in the triangular table that
each one would be allocated less than 5 columns, the statistical table is suppressed. The statistic
testing the difference between any two axis elements is found at the intersection of the row and
column named as those elements. (If this sounds complicated, an examination of one of the
examplesin the following sections should make it clear.)

In all table-level datistics, the statistics and significance levels are printed to three places of
decimals. There are no options for modifying the text or layout of table-level statistics.

General notes

When using Quantum statistics, there are afew points to remember:

* Many of the statistics require that the axis (or axes, with table-level statistics) contains one or
more base elements. In the case of some axis-level tests, these are only necessary to separate
segments of an axis from one another. Whether or not a base element is required is defined in
the notes which follow the description of each statistical test.

Base elements may be printing or non-printing elements createdniSingnll statements,
or base options omo01, n15, col orval statements.

* Many of the statistics require a certain number of basic count (totalizable) rows. These are rows
created by01, n15, col or val statements which obtain information directly from the data file.
In an ordinary job these rows will generally be counts of people; in levels (hierarchical or trailer
card) jobs they will be counts of households, people, trips made, and so on. Other elements,
such as text-only elements, are ignored.
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« Some tests (generally those based on table-level statistics) require that the elements to be tested
are mutually exclusive. This means that respondents may be present in at most one element of
the axis. Examples of mutually exclusive axes are sex, age, marital status, product preferred,
and so on, where someone present in one category will not be present in any other.

Complex axes often contain elements which are not wholly mutually exclusive: for example,
one containing elements for sex and elements for age, where respondents may be present in
both a sex category and an age category. Axes of this type may be used as the basis for statistics
although in many cases the values for the overlapping categories should be ignored.

« Some statistical tests become unreliable when performed on tables containing cells with small
numbers of respondents in them, for example, less than 10. These are generally the tests
resulting in a chi-squared or Z statistic. In these cases it is best, if possible, to combine the row
or column element, or both, with the logically nearest element to increase the cell sizes.
Otherwise, exclude the row or column from the test altogether by specifying it with the option
ntot. (The logically nearest element is the one whose meaning is nearest to that of the small
element — for example, the ‘18—24" age range would be combined with the ‘25-34’ age range
rather than the ‘55 and over’ age range.)

4.2 Summary table

The following table summarizes the statistical facilities described in this chapter and in chapter 5,
‘Z, T and F tests’. The table indicates where each test is specified, what name is used following the
stat= keyword, what requirements there are for Quantum to be able to perform the test, and whether
one statistic or a triangular array of statistics is produced. You will need to refer to the appropriate
section of this guide for a full description of the requirements of each test.

This table does not describe in full the statistical requirements of each test. The descriptions in the
following sections provide basic information about these requirements.
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Base Elements Special Statistics

Test Name Type required required requirements produced
1-dim chi-sgquared chil Axis Yes 2+ - 1
2-dim chi-squared chi2 Table Both 24X 2+ — 1
McNemar’s test mcnemar Axis  Yes 2 - 1
Kolmogorov-Smirnov ks Table Both 2 cols - 1
Friedman’s test friedman Axis  Yes 2+ inc= 1
1-sample Z-test z1 Axis  Yes 1 fac= 1
2-sample Z-test v/ Table Row 1 row - Array
Z-test on subsamples z3 Table Both 0 rows — Array
Z-test overlapping z4 Table Both 2+ axi itself Array

samples
1-sample t-test tl Axis  Yes any n25 or fac= 1
2-sample t-test t2 Table Row - nl2,nl7 Array
1-way ANOVA anova Table Row - ni2,nl7 1
Newman-Keuls nk Table Row - n25 or fac= Array
Single classification  chis Table Yes 1+ - 1

chi-squared

4.3 Chi-squared tests

One-dimensional chi-squared test

Quick Reference
To request a one-dimensional chi-squared test, type:

stat=chil[, element_text] [;options]

as an element in the axis.

The one-dimensional chi-squared test statistic is an axis-level statistic. You may use it to test
whether the countsin an axis or a segment of an axis differ from those which would result from a
uniform distribution. A uniform distribution is one where all values have the same relative
frequency. Thus if an axis has four elements, and the respondents are uniformly distributed over
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that axis, you would expect the number present in each element to be 25% of the base for that axis.

To request a one-dimensional chi-squared test, place a stat=chil element in the axis whose
distribution is to be tested at the point at which you want the statistic displayed. The first element
in this axis must be a base element: other base elements may be present, and these define the
beginning of additional segments in the axis. There must be at least two basic count elements in
each segment on which the test is performed, that is, between each stat=chil element in the axis
and the most recent base element. For example:

I flavor

col =123; Base; hd=Low Fat ; St rawber ry; Raspberry; Bl ackcurrant ; Pi neappl e
n03

stat=chi 1, 1D chi-squared

n03

nllBase

col =123;hd=0riginal Flavor;Peach='5";Mango="6’

n03

stat=chil, 1D chi-squared

When checking your table, bear in mind the following:
« If all cell counts in a segment are the same, the chi-squared value will be zero.

« Although thenz option suppresses all-zero rows in a table, these rows are still used in the
calculation of the chi-squared statistic.

* The elements in the axis or in each segment must be mutually exclusive. This means that a
respondent must appear in only one element of the axis or segment.

» Chi-squared tests may give misleading results when expected cell counts are small. In this case,
a useful guide is that the total of the counts in the axis, and in each segment tested, should be
five times the number of elements in the axis (or segment). That is, the average of the counts
in the axis or segment used should be at least five.

« Although a base element must be present as the first element of the axis, or of each segment in
the axis, only the basic count elements are actually used in the calculation. Take the following

example:

Base . 60
Row 1 . 25
Row 2 . 19
Chi-squared

Row 3 7
Row 4 9

Here, the statistic will be calculated for Rows 1 and 2 using a base of 44. Quantum will then
test whether those two counts are significantly different from 22.
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Let's look at an example. You have carried out a survey of purchases of washing powder
throughout the country, and now wish to test whether there is a preference for certain powders in
different regions. The Quantum program:

tab powder region

tt1 Q7 Wiich brand of washi ng powder do you usually buy?
ttl Base: All respondents

| region

col 110; Base; Nort h; Sout h; East ; West

| powder

col 115; Base; Suds; Washo; @ eam Sparkl e
n03

stat=chi 1, 1-D chi -sq
n33sig. |evel

produces:
Q 7 Wiich brand of washi ng powder do you usual ly buy?
Base: All respondents

Base Nort h Sout h East West
Base 511 145 194 129 137
Suds 109 35 26 25 23
Washo 113 27 30 26 30
d eam 149 40 51 31 27
Sparkl e 140 38 46 33 33
1-D chi - sq 9.16 3.48 11.52 1.56 1.94
sig. |evel 0. 027 0.324 0.009 0.669 0.585

Figure4.1 One-dimensional chi-squared test

[] Notice how am33 statement has been used to enter text against the row of significance levels.

In this example we are testing whether respondents are equally distributed across the brands. The
test shows a result significant at the 2.7% level for the Base column, indicating that there is
evidence that overall the number of respondents who chose each of the four brands is not equal.
Looking within the individual regions, the only region with a significant result is the South at the
1% significance level. There is no evidence that the respondents in the other regions are not
uniformly distributed across the four brands.
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Two-dimensional chi-squared test

Quick Reference
To request atwo-dimensional chi-squared test, type:

stat=chi2

on the tab statement.

The two-dimensional chi-squared test statistic is a table-level statistic which produces an overall
chi-squared value for the table. It may be used to test for any association between the axes which
form the table. For example, you might use it to see whether political opinions vary according to

age.

To request atwo-dimensional chi-squared test, place a stat=chi2 option on the tab statement. The
first element in each axis must be a base element. Other base elements may be present, but are
ignored. There must be at least two basic count elements in each axis.

When producing tables with this statistic, remember that:

e Ifthere is no association — that is, the figures in each column (and, equivalently, in each row)
are distributed in the same proportions — the chi-squared value will be zero. This would
indicate, for example, that political opinions do not vary according to age.

« Elements in which all cells are zero are ignored by this statistic. You may suppress them with
the optionnz.

* The elements in each axis must be mutually exclusive.

» Chi-squared tests may give misleading results when cell counts are small (less than 10) or when
there are both row and column bases which are small compared to the overall base.

» The statistic is calculated using the sum of totalizable (basic count) rows, the sum of totalizable
columns and the sum of all totalizable cells rather than the row base, column base and table
base.

You might use a two-dimensional chi-squared test when you wish to use the results of a survey of
political habits to test whether there is an association between voting patterns and region.
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The Quantum program:

tab region party;stat=chi?2
tt1 @B: Wiich party did you vote for?
ttl Base: All voters

| region

col 110; Base; Nort h; Sout h; East ; West

| party

col 126; Base; Labour; Conservati ve; Li beral / SDP
g Base Labour Conser v- Li beral /
g ative SDP
p X X X X
produces:

@3: Wich party did you vote for?
Base: Al voters

Base Labour Conserv- Li beral /

ative SDP

Base 605 168 229 208
North 145 43 65 37
Sout h 194 51 73 70
East 129 35 42 52
West 137 39 49 59

CH SQUARED VALUE = 8. 233

SI GNI FI CANCE LEVEL = 0. 222

Figure 4.2 Two-dimensional chi-squared test

The results show a significance level of 22.2%. We can be 77.8% confident that there is a degree
of association between region and voting preference.

Descriptive statistics — Chapter 4/ 77



Quantum User’s Guide Volume 3

A single classification chi-squared test

Quick Reference
To request asingle classification chi-squared test, type:

stat=chig[([clevel=sig_level] [, row] [, wtform])]

on the a, sectbeg, flt or tab statement.

The single classification chi-squared statistic tests whether a subsample proportion differs
significantly from the corresponding proportion for the sample as a whole. For example, suppose
we ask 40 people which of two brands they prefer, and find that 15 of them prefer the first brand.
This leads us to expect that if we look at each sex individually, the number of men or women
preferring the first brand would be roughly 15/40 of the total number of men or women
interviewed. If thefiguresin our table are not in this ratio we can use the chi-squared test to check
whether the difference between the subsample (for example, women preferring first brand) and the
total (for example, al preferring first brand) is significant.

To run the test, place the keyword:
stat=chig(options)]
on the a, flt or tab statement.
When the test is applied, certain defaults are assumed:
« Results are tested for significance at the 95% level.

* The rows of the table are taken as the responses (for example, brand preferred), and the
columns as the subsamples (for example, sex=female} ®he sign is printed to the right
of the column percentage.

* The test uses unweighted data only, even if the table itself is weighted.

Options on the command line which change these are as follows. If more than one option is
required, the keywords must be separated with commas.

Option Explanation
clevel=n Test for significance at th&o level.n may be 90, 95 or 99.
row The columns of the table are the responses and the rows are the subsamples to be

compared+ or — will be printed to the right of the row percentages.

wtform use the alternative formula which takes account of weighting. Note that the
unweighted formula may be used with weighted tables when you wish to ignore
the weights when calculating significance.
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Thetest is applied to all cellsin the table unless:
» the row or column includes the optioantot, or

» there is no previous base element in either direction (that is, a missing row base, a missing
column base, or both row and column bases are missing), or

» the row or column does not have the appropopteoption on it. The appropriate options are
op=2 if the columns are the subsamples or op=0 if the rows are the subsamples.

In addition, if the weighted formula is requested, the following condition also applies. The
weighted formula uses both weighted and unweighted data, so when looking at the subsample
elements in a weighted table, Quantum expects each of those elements to be preceded by a version
of itself which is suppressed, unweighted and nontotalizable:

nl5; c=condi ti on; wreO; nont ot
n0l1Subsanpl e 1; c=condition

The test will not be applied to elements where this suppressed element is not found. You should
note that Quantum does not check that the condition on the suppressed element matches that on the
corresponding subsample element.

The test is applied identically to single-coded and multicoded responses, and, although it compares
absolute figures, prints the results next to the appropriate percentage figures.

Whether or not a value is significant depends on the value of chi-squared at the given confidence
level, the value of chi-squared for the subsample being tested, and the size of the subsample in
relation to the total. Critical values used for testing significance are:

e 2.71 atthe 90% level
e 3.84 at the 95% level
e 6.63 at the 99% level

If the value of chi-squared returned by the test is greater than the value of chi-squared at the given
level, and the subsample proportion is greater than the total proportion, the sample is deemed to be
significantly greater than expected, ant sign is printed next to the subsample proportion. If the
value of chi-squared returned by the test is less than the value of chi-squared at the given level, and
the subsample proportion is less than the total proportion, the sample is deemed to be significantly
less than expected, and-a&ign is printed next to the subsample proportion.

In all other cases the difference is deemed insignificant and nothing is printed.
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Here is an example of a Quantum script and the table it produces:

tab sex hswk; stat=chi s(cl evel =99, r ow) ; op=01; dsp; fl ush
tt1 Q7: Do you think that househol d chores are evenly

ttl shared in your househol d?

f oot

ttl

ttl Rows are subsanples to be conpared
| sex

col 110; Base; Mal e; Feral e

I hswk

col 156; Base; Yes; No; DK

Absol ut es/ row percents
Q7: Do you think that househol d chores are evenly
shared in your househol d?

Base Yes No DK

Base 200 61 113 26
30. 5% 56. 5% 13. 0%

Mal e 80 39 30 11
48. 8%+ 37.5% 13. 8%

Fenual e 120 22 83 15
18. 3% 69. 2% 12. 5%

Rows are subsanples to be conpared

Figure 4.3 Single classification chi-squared test

The cell for men answering yesis flagged with a + sign. This meansthat it is significantly greater
than would be expected according to the overall proportion of people who answered yes. In
statistical terms this means that:

» the value of chi-squared for that cell is greater than 6.63, and that

« 39/80 is greater than 61/200 at the 99% confidence level.

Where not or - sign is shown, the subsample proportions are not significantly different from the
proportion for the sample as a whole.
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4.4 Non-parametric tests on frequencies

Kolmogorov-Smirnov test

Quick Reference
To request a Kolmogorov-Smirnov test, type:

stat=ks

on the tab statement.

The Kolmogorov-Smirnov statistic is a table-level statistic. It may be used to compare the
cumulative frequency distributions of two samples to test whether they are from the same
population. For example, you might wish to compare frequency of shopping in Safeway with
frequency of shopping in Sainsbury to test whether one frequency increases more rapidly than the
other.

To request a Kolmogorov-Smirnov test, include the option stat=ks on the tab statement. The table
must have three columns only: the first must be the base column, and the other two columns divide
the sample into the two groups to be compared. For example, in the shopping survey the table
would require a base column and a column for each supermarket.

The first row of the table must be the base row, while the other rows represent some ordered
classification of the respondents — numbers, numeric ranges, or measurements on some ordered
scale — listed in increasing order of magnitude.

Notes for this test are:
* Both the row and column axes must contain only elements which are mutually exclusive.

* When the rows comprise numeric ranges, remember that the test is based only on the figures
in the table, and therefore the more information there is in the table, the more powerful the test
will be. In other words, the more categories the better — you can lose information by
collapsing data too much into a few large categories. The counts in the cells of the table can be
small, even zero.

e This test uses the sum of totalizable rows rather than the figures in the base row in its
calculation.
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As an example, let's expand on the shopping survey we mentioned just now. Suppose you wish to
compare frequency of shopping between a sample of people who shop at Sainsbury and a sample
who shop at Safeway, and you wish to know, not whether the average number of visits differ, but
whether the distributions themselves differ. A Kolmogorov-Smirnov test is appropriate:

tab freq shop; st at =ks

ttl Monthly frequency of shopping at

ttl Base: All respondents

I freq

val 157;Base;1-3 times;4—6 times;7-9 times;10 or more times
| shop

col 167;Base;Sainsbury;Safeway

produces:

Monthly frequency of shopping at ....
Base: All respondents

Base Sainsbury Safeway

Base 605 304 301
Once 54 24 29
Twice 82 46 36

3 Times 129 65 64

4 Times 194 93 101

5-7 Times 91 51 40

8 or more times 55 24 31

KOLMGOROYV - SMIRNOV VALUE = 0.120
SIGNIFICANCE LEVEL = 0.942

Figure 4.4 Kolmogorov-Smirnov test

The results of thistest show asignificance level that is close to 1. Thisindicates that there islittle
evidence to suggest a difference between the frequency distributions for the two supermarkets.
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McNemar's test

Quick Reference
To request aMcNemar test, type:

stat=mcnemar [, element_text] [;options]

as an element in the axis.

McNemar’s test is used to test for differences in a variable with just two possible values (for
exampleyes/no). It is most commonly used to test whether differences between ‘before and after’
measurements on the same sample indicate a real change or are simply due to chance.

To run a McNemar test, you will neegtat=mcnemar element in the axis. This must be preceded

by exactly two basic count elements representing the changes. For instance, one might count those
respondents answerirygs before ancho after, and the other those answennogbefore andses

after.

The first element in the axis must be a base element. If several McNemar tests are required in the
same axis, each must follow a base element(Usd you don’t want to see these extra bases) and
a pair of elements representing the changes.

When looking at your table, you should remember that:

» The McNemar test is not concerned with the number of respondents whose opinions do not
change.

» If the two counts are equal, the statistic will have a small but non-zero value.

* Inthe same way as for the one-dimensional chi-squared test, the sum of the two counts should
be at least 10 to avoid giving misleading results.
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Here is an example. To examine whether trying out a washing powder affects respondents’
willingness to buy it, you might write this Quantum program:

tab change banl

tt1 Q Likelihood of Buying Washo

ttl Base: All Trying Sanple

| change

nlOBase

nO01lYes then No;c=c34'12’.and.c48'45’

nO1No then Yes;c=c34'45.and.c48'12’

n03

stat=mcnemar,McNemar Value

| banl

col 12;Base;Male;Female

col 15;AB;C1;C2;DE

g Sex Social Class
g Base Male Female AB C1 Cc2 DE

This produces:

Q9: Likelihood of buying Washo
Base: All Trying Sample

Sex Social Class
Base Male Female AB C1 Cc2 DE
Base 400 184 216 88 96 112 104
Yes then No 96 56 40 48 8 8 32
No then Yes 99 32 56 16 40 8 24
McNemar Value 0.27 6.01 2.34 15.02 20.02 0.06 0.88

0.600 0.014 0.126 0.000 0.000 0.803 0.350

Figure4.5 McNemar test

In this example we have obtained highly significant results for respondents in social classes AB
and C1. If we look at the result for respondents in social class AB, we see that 48 changed their
mind negatively after trying Washo and decided that they would not buy it. Only 16 respondents
in the same social group made the opposite decision. The significant result shows that for
respondentsin social class AB, trying Washo adversely affects their likelihood of purchasing it.
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4.5 Friedman’s two-way analysis of variance

Quick Reference
To request Friedman’s two-way analysis of variance, type:

stat=friedman [, element_text] [;options]

as an element in the axis.

Friedman’s test is performed in Quantum using an axis-level statistic. It is used to test whether the
location (average value) of a variable differs between a set of matched samples. Usually, the
samples are a set of test scores obtained under different conditions, or given to different products,
by the same set of respondents. The data can therefore be matched by comparing each respondent’s
score for one product or test with the same respondent’s score for the other products or tests.

The test is performed by ranking each set of scores — that is, giving the value 1 to the lowest score
given by each respondent, 2 to the next lowest, and so on. (Sometimes, the data is already in this
form; for example, respondents may themselves have been asked to rank their preferences for a set
of products.)

Friedman’s tests are produced bta=friedman element in the axis. Each such element must be
preceded by at least two basic count elements identifying the products, tests etc. to be compared.
Each element must contain ime= to calculate the sum of the ranks given to the item specified in
that element (as shown in the example below).

If your data columns contain scales which are not ranked (such as scores), you must use statements
in the Quantum edit to set the ranks — numbers from 1 upwards — into variables. These can then
be used to define thacs on then statements used by the test. For example:

data rnk 4s

ed

if (c131'9’) set rnk1'l’
if (c131'7’) set rnk1'2’

Thefirst element in the axis must be a base element: other base elements may be present, in which
case they define the beginning of additional segmentsin the axis.
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Notes for thistest are:

» Ifthere is no overall tendency for one product (or test or whatever) to score or be ranked more
highly than another, the value of Friedman’s statistic will be zero. On the other hand, the
greater the disagreement between the ranks due to the different respondents, the greater this
value will be.

» It makes no difference whether ranks are assigned by giving a rank of 1 to the lowest score or
preference and so on upwards, or to the highest score or preference and so on downwards.
Though the sums of ranks will, of course, be different, the value of Friedman'’s statistic in each
case will be exactly the same.

* Friedman’s test is extremely sensitive to any errors in assigning ranks to the elements in the
axis or segment. Each respondent must have assigned a score or rank to each item in the axis
or segment.

If the ranks are read directly from columns of data, you must ensure that the columns contain
one rank for each item and that the ranks the respondent has given are valid. For example, when
ranking four products on a scale of 1 to 4, the respondent must have ranked each product within
the range 1 to 4.

If the data columns contain scores, your Quantum edit must convert these correctly into a valid
set of ranks. Normally these will be exactly one of each of the numbers from 1 to the number
of elements; thus if there are four products which have been ranked, there would be 4 elements
in the axis or segment of the axis, and, for each respondent, each element would contain one of
the numbers 1 through 4.

If some products have not been ranked or invalid ranks are present in any of the data columns,
Friedman’s statistic will be incorrect.

e Arespondent may assign the same rank to more than one product.

« In order for the significance level associated with this statistic to be correct, there should be a
minimum of 10 respondents who have assigned scores or ranks to all the items in the axis or
segment.

+ Elements whose cells are all zero are included in the calculation of this statistic.

In the example below, respondents have expressed their preference among four washing powders
by giving the one they use most a value of 1, the next a value of 2, then 3 and 4. We may write a

section in the Quantum edit to check that these values result in a valid product ranking, and then

construct an axis which sums the ranks given to each product, and performs Friedman'’s test on the
results.
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The resulting Quantum programiis:

ed

rsp'1/4’ o c(29,32)

c81 = xor(c29,c30,c31,c32)

if (c81="1/4")goto 5

write ¢(29,32) $product ranking incorrect$
5 continue

end

tab prdrank age

ttIProduct Preference

ttiBase: All Respondents

| prdrank

nl0Base
n01Washo;c=c29'1/4’;inc=c29
n01Suds;c=c30'1/4";inc=c30
n01Gleam;c=c31'1/4";inc=c31
n01Sparkle;c=c32'1/4’;inc=c32

n03

stat=friedman,Friedman value;dec=2
n33Sig. level

| age

col 10;Base;18-24;25-34;35-44;45-54;55+

and it produces:

Product Preference
Base: All Respondents

Base 18-24 25-34 35-44 45- 54 55+
Base 650 96 194 91 126 98
Washo 2072 329 672 311 432 328
Suds 1649 261 506 250 342 290
G eam 862 137 284 129 180 132
Sparkl e 1467 233 478 220 306 230

Fri edman val ue 750. 64 118. 88 234. 62 113. 65 155. 85 134.13
Sig. level 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

Figure4.6 Friedman’s test
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All the results in this table are highly significant. We can have more than 99.9% confidence that
there are significant differences in the sample as a whole as well as in al of the individual age
groups. This means that there is strong evidence that there are differences between the ranks that
the respondents have given each of the brands.

4.6 Formulae

The formulae for the statistical tests in this chapter are shown below. The following conventions
have been used in these formul ae:

« In the formulae for axis-level test statistics, the formula is applied separately to the counts in
each column or row, according to whether the axis containingdt¥e option is the row or

column axis:

k Represents the number of basic count elements in the axis or segment.

n; Represents the (weighted) count in ithecell of a row or column representing
that axis.

Represents the (weighted) base of that row or column.

Represents the unweighted base of that row or column.

* In formulae for table-level test statistics:

r Represents the number of basic count rows from which the statistic is calculated.

C Represents the number of basic count columns from which the statistic is
calculated.

njj Represents the (weighted) count in rigwolumn;.

N, N N Represent the (weighted) bases of the table overall, colu@md row |

respectively.

* A dot suffix indicates summation over the replaced index; so, for example, the formula for a
column total is:
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The one-dimensional chi-squared test

If there are k elements in the axis, then:

> K -n)’

X=Zﬁ

i=1

is tested against the 2 distribution with ( k - 1) degrees of freedom.

where:
n=D

Kk

is the expected number in each cell.

The two-dimensional chi-squared test

2
x2 _ s (nii_eii)

= €ij
i=1j=1

istested against the x2 distribution with (r — 1) (c— 1) degrees of freedom.

where:

is the expected number in each cell.
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Single classification chi-squared test

Where:
O isthe observed value of the subsample.
e is the expected value of the subsample.
a isthe number of respondentsin the cell being tested (that is, the subsample).
b isthe (weighted) number of respondents in the element.
n isthe number of respondents giving a particular answer (that is, the sample).
N isthe (weighted) total number of respondents in the table.
2
X2 _ (02 - ei)
> e
2
b*n(f (N=b), [
, “ N O gn —a)— N N
= +
X _b_ * n N —_ b * n
N N

Kolmogorov-Smirnov test

2 N1NZ
N, +N,

Xis = 4D

istested against the )(2 distribution with 2 degrees of freedom.

where:
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is the maximum difference found between the two cumulative distributions.

McNemar's test

2 = (|n1—n2\—1)2
MN T e

istested against the x2 distribution with 1 degree of freedom.

Friedman's test

k
2 12 2
P = —Nk(k+1)_z R —3N(k+1)

i=1

X

where R, is the sum-of-ranks in cell i of the axis, is tested against the x2 distribution with k - 1
degrees of freedom.
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5 Z, T and F tests

5.1 Z - tests

Quantum provides four types of Z-test for comparing proportions with specified values and with
other proportions.

One-sample Z-test on proportions

Quick Reference
To request aone-sample Z-test, type:

stat=z1[, element_text] ;fac=factor [;options]

as an element in the axis. factor is a value between 1 and 100 and is the proportion against which
values are to be compared.

This is an axis-level statistic which is used to test whether the percentage of respondents in a
particular element differsfrom agiven value. For example, if you wanted to see whether more than
40% of yogurt buyers buy low-fat brands only, you would compare each sample percentage with
the number 40.

To request a one-sample Z-test, place astat=z1;fac=n element in the axis. The fac= option on the
stat statement specifies the value, expressed as a percentage, with which the percentages in the
preceding element are to be compared. n may be a whole number or a decima number with up to
six decimal places. Each stat= element must be preceded by a base element and a single element
of basic counts.

The Z-tests may give mideading results when the bases from which proportions are calculated are
small. In this case, the base element should contain at least 10 respondents for the test to be valid.

The Z-value will be zero if the difference is zero, otherwise it will be negative if the calculated
percentage is smaller than the specified value, and positiveif it is greater.

The example which follows defines an axis for a survey investigating purchases of dairy products.

We are checking whether 50% of respondents buy low-fat brands of yogurt, and then testing this
hypothesis among different age-related sub-samples.
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The Quantum specification is:

tab brand age

tt1 Q: Type of Yogurt Purchased
ttl Base: All Yogurt Buyers

| tried

col 121; Base; Buys Low- Fat
stat=z1,Z Val ue for 50% fac=50

| age

col 108;Base;18-24;25-34,35-44;45-54;55+

Thetableit producesis:

Q9: Type of Yogurt Purchased
Base: All Yogurt buyers

Base 18-24 25-34 35-44 45-54 55+
Base 605 96 194 91 126 98
Buys Low-Fat 334 50 108 51 73 52
Z value for 50% 2.56 0.41 1.58 1.15 1.78 0.61

0.010 0.683 0.114 0.249 0.075 0.544

Figure5.1 One-sample Z-test on proportions

If welook at the resultsin the Base column of this example, we find asignificant result at the 99%
confidence level. Thiswould suggest that we should reject the null hypothesis that 50% of yogurt
buyers buy low fat yogurt. However, none of the age groups differ significantly from the 50%
figure at the 95% confidence level.
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Two-sample Z-test on proportions

Quick Reference
To request atwo-sample Z-test, type:

stat=z2

on the tab statement.

The two-sample Z-test is a table-level statistic. It is used to test differences between column
percentagesin asingle row of atable. For example, we may wish to test whether younger women

are as likely as older women to have full-time jobs — that is, to compare the proportions of women
with full-time jobs across groups of women in different age-groups.

This test is produced by the optistat=z2 on thetab statement. The table must consist of a base

row and one row of basic counts only. The test calculates a Z-value comparing each column
percentage with each of the other column percentages, and produces a triangular table showing all
the Z-values and their associated significance levels. The triangular table is labeled with the text
TEST - TYPE 2

Points to remember are:

» The row of basic counts defines an attribute which respondents in that row have, for example,
the attribute of having a full-time job.

» The percentages (proportions) which are compared are always calculated for the test by
dividing the count in each cell of the row to be tested by the corresponding cell in the base row.
It is not necessary for the column percentages to be printed using theapetibihough you
might find it confusing to use a two-sample Z-test and print the row or total percents instead).

» The columns of the table should define the different groups of people in such a way that each
group is mutually exclusive — for example, age groups or sex. If the column axis defines more
than one set of mutually exclusive elements the test will still be printed, but the comparisons
between elements which are not mutually exclusive will be meaningless and should be ignored.
For example, if the column axis contains both sex and age breakdowns, the comparison
between, say, ‘Female’ and ‘Age 18-25" must be ignored since some respondents may be
women and aged 18-25.

» The Z-tests may give misleading results when the bases from which proportions are calculated
are small. In this case, tests involving a column whose base is less than 10 should be treated as
approximate only. Such columns should preferably be combined with the nearest logical
equivalent.

» The calculation for Z subtracts the first proportion from the second, rather than the more usual
method of subtracting the second proportion from the first.
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The Quantum program below compares the proportions of women in full-time employment
between different age-groups:

tab ftjob age;stat=z2

ttlJob Status

ttl Base: Al Wnen

| ftjob

col 145; Base; Full -Ti ne

| age

col 108;Base;18-24;25-34;35-44;45-54;55+

produces:

Job Status
Base: All Women
Base 18-24 25-34 35-44 45-54 55+

Base 605 96 194 91 126 98
Full-Time 297 29 107 66 75 20
Z TEST - TYPE 2
18-24 25-34 35-44 45-54
25-34 2.388
0.017
35-44 3.800 2.273
0.000 0.023
45-54 2.687 0.586 -1.615
0.007 0.558 0.106
55+ -0.776 -2.877 -4.100 -3.145
0.438 0.004 0.000 0.002

Figure5.2 Two-sample Z test on proportions

Thisexample shows usthat thereisno significant difference between the 18-24 and 55+ age groups
in the proportion of respondents in full time employment. However, these two age groups differ
significantly (a 5% or higher significance level) from each of the other age groups. There is an
additional difference between the proportion in full time employment between the 25-34 and 35-44

age groups.
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Z-Test on sub-sample proportions

Quick Reference
To request a Z-test on subsample proportions, type:

stat=z3

on the tab statement.

The Z-test on sub-sample proportionsis atable-level statistic. It isused to test differences between
all row percentages in asingle row of atable. For example, we may wish to test whether we have
the same proportion of respondents in each age group.

Thistest requires astat=z3 option on the tab statement. The table must consist of abase row only,
and the first element of the column axis must be a base element. The test calculates a Z-value
comparing each row percentage with each of the other row percentages, and produces atriangular
table showing al the Z-values and their associated significance levels. Thetableislabeled with the
text ‘Z TEST-TYPE 3

When using this test you should bear in mind that:

» The percentages (proportions) which are compared are always calculated by dividing the count
in the base column into the count in each other element of the row. It is not necessary for the
row percentages to be printed using the optipr0.

» The columns of the table should define groups of respondents in such a way that the groups are
mutually exclusive — for example, age groups or sex. If the column axis defines more than one
set of mutually exclusive elements the test will still be printed, but the comparisons between
elements which are not mutually exclusive will be meaningless and should be ignored. For
example, if the column axis contains both sex and age breakdowns, the comparison between,
say, ‘Female’ and ‘Age 18-25’ must be ignored since some respondents may be women and
aged 18-25.

* The Z-tests may give misleading results when the base from which proportions are calculated
is small. In this test the base should be at least 20.

» The calculation for Z subtracts the first proportion from the second, rather than the more usual
method of subtracting the second proportion from the first.
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As an example, the Quantum program below compares the proportions of respondentsin different

age-groups:

tab justbase age2;stat=z3
ttl Age group distribution

ttl Base: All respondents

| justbase

nl0Base

| age2

col 120;Base;18-24,;25-34;35-44;45+

The table produced is:

Age group distribution
Base: All respondents

Base
Base 400
Z TEST - TYPE 3

25-34

35-44

45+

18-24
96

18-24
0.556
0.571

0.556
0.571

0.000
1.000

25-34 35-44 45+
104 104 96
25-34 35-44
0.000
1.000
-0.556 -0.566
0.571 0.571

Figure5.3 Z-test on sub-sample proportions

Theresultsin this example show that thereis no evidence to suggest that thereisadifferencein the

proportion of respondents who fall into each of the four age groups.
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Z-Test on overlapping samples

Quick Reference
To request a Z-test on overlapping samples, type:

stat=z4

on the tab statement.

The Z-test on proportions in overlapping samples is a table-level statistic. It is used to test
differences between row percentages in abase row for a column axis with overlapping categories.
For example, in awine-tasting survey we may wish to test whether the proportion of respondents
trying sweet red wine is the same as the proportion trying dry white wine.

This test requires a stat=z4 option on the tab statement. The table must consist of an axis tabbed
against itself, and the axis must allow multicoding. The first element of the axis must be a base
element, and there must be at least two basic count elements in the axis. The test calculates a
Z-value comparing each row percentage with each of the other row percentages in the base row,
and produces a triangular table showing all the Z-values and their associated significance levels.
This table is labeled with the tex@ TEST - TYPE 4

Things you should remember about this test are:

» The percentages (proportions) which are compared are always calculated by dividing the count
in each element of the base row by the overall base. It is not necessary for the row percentages
to be printed using the opti@p=0.

» Although the test is only comparing proportions in the base row, it is necessary to have the axis
tabbed against itself because Quantum needs to know the extent of the overlap between the
different elements of the axis.

* The Z-tests may give misleading results when the base from which proportions are calculated
is small. In this test the base should be at least 20.

» The calculation for Z subtracts the first proportion from the second, rather than the more usual
method of subtracting the second proportion from the first.

As an example of a type-4 Z-test, suppose you have asked a multiple-response question about brand
usage, and you wish to see whether different proportions of respondents have tried the products.
Because the groups of respondents who have tried different products may not be mutually
exclusive, we cannot use the type-3 Z-test.
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The Quantum programiis:

tab brand brand; st at=z4

tt1 Q7: Wich of these brands have you ever tried?
ttl Base: All Respondents

| brand

col 123; Base; Washo; Suds; A ean Sparkl e

The table produced is:

Q7: Wich of these brands have you ever tried?
Base: All Respondents
Base Washo Suds G eam Spar kl e
Base 427 334 92 66 78
Washo 334 334 50 36 40
Suds 92 50 92 18 9
G eam 66 36 18 66 12
Sparkl e 78 40 9 12 78
Z TEST - TYPE 4
Washo Suds G eam
Suds -17.610
0. 000
G eam -21.201 -2.369
0. 000 0.018
Sparkl e -19. 160 -1.137 1. 097
0. 000 0. 255 0.273

Figureb5.4 Z-test on overlapping samples
The results of this example show us that:

« The proportion of respondents who have tried Washo is highly significantly different from the
proportions who have tried any of the other three brands.

* There is a difference between the proportions who have tried Gleam and Suds, with a
significance level of 1.8%. So we can be 98.2% confident that there is a difference between
these two proportions.

* We can have only low levels of confidence in the difference between the proportions for those
who tried Sparkle compared to Suds and Gleam.
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5.2 T-tests and F-tests

In this section we describe a set of tests which may be used to investigate whether means differ
significantly from each other or from specified values. The statistics used arethe T and F statistics,
two of the so-called ‘classical’ test statistics.

One-sample and paired T-test

Quick Reference
To request a one-sample or paired T-test, type:

stat=t1], element_text] [;options]

as an element in the axis.

The one-sample T statistic is an axis-level statistic. It may be used to test whether the mean of a
numeric variable or factofgc=) is significantly different from zero or some other specified value.

It may also be used to test for differences between means measured on matched samples (the paired
T-test) — for example, between the means of two variables both obtained from the same sample of
respondents (see the Notes below).

For example, you may wish to test whether respondents spent the same length of time per day, on
average, watching broadcast television before and after purchasing a video recorder. To request a
one-sample or paired T-test you should incla@g=t1 element in the axis at the point at which

you want the statistic displayed. To define the variable or factor to be tested and perform the
necessary statistical summations, you will need eitli@=aoption on each basic count element

in the axis, or an25 element in the axis with thac= option.

Notes for these tests are:

» The value of T will be zero if there is no difference in the data, otherwise the sign of T will
reflect the sign (direction) of the difference.

» Itis not necessary to ug&2 (mean)nl7 (standard deviation) orl9 (standard error) elements
in the axis as these are automatically calculated byt#tretl element. However, you will
probably wish to print at least the mean usirig so that you can see the values which are
being tested by the T statistics.

* In aweighted run, the compiler inserts an unweighf&dwith the optiomontot in the axis so
that the T-test can be calculated using unweighted figures.

Z, T and F tests — Chapter 5/ 101



Quantum User’s Guide Volume 3

« The simplest use of the one-sample T-test is when testing whether the mean of a variable
already coded in columns of the data is zero. In this case you need only specify the required
columns on thénc= option of then25 statement. For example:

n25;inc=c(120,122);c=c119'1’
stat=t1,0ne-Sample T-test

* There may be occasions when you want to use a one-sample T-test on values which are not the
same as those in the data. You may create these value$agsirannO1 or col elements.

[l For more details abotiac=, see chapter 5, ‘Statistical functions and totals’ in the Quantum
User’s Guide Volume 2.

* If you wish to test whether a mean may be different from some non-zero value, you should
subtract that value from each data value. In other words, to test whether the mean number of
visits to a supermarket is equal to 2, you actually test whether the mean of (number of visits to
supermarket — 2) is equal to 0. For example:

n25;inc=c(120,122)-2;c=c119'1’
stat=t1,0ne-Sample T-test

* If you wish to make a paired test between two data values, you should test whether the
difference between them is zero. For example, to make a test of the difference between the data
values in columns 120-122 and in columns 123-125 you would write:

n25;inc=c(123,125)-c(120,122);c=c119'1’
stat=t1,Paired T-test

If the calculation of the values to be used by the T-test is more complicated than this, you may
need to write an edit to calculate the values. A simple example which has the same effect as
that shown aboveis:

/*Named variable to store mean difference
int mdiff 1s

ed

mdiff = ¢(123,125) — ¢(120,122)

end

n25;inc=mdiff;c=c119'1’
stat=t1,Paired T-test
« If the axis being tested contaifex= andinc=, Quantum scans backwards through the axis

from thestat=t1 element and uses whichever of the two it finds first; that is, whiche¥ac-of
orinc= occurs closest to, but still before, the statistical element.
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Here is an example of a one-sample T-test. Respondents have rated a particular brand of washing
powder on ascale of 1 (Excellent) to 5 (Very poor) and you wish to test whether the rating was, on
average, satisfactory. The Quantum program:

tab rating age

ttl 4Rating for Washo Soap Powder
ttl Base: Al Respondents

| rating

col 45;Base;Excellent;%fac=2—-1;Very Good;Satisfactory;Poor;Very poor
n03

nl2Mean Rating;dec=3

n19Std. Error;dec=3

stat=t1,T-Values

| age

col 9;Base;18-30;31-44,45-54;55+

produces:
Q4 Rating for Washo Soap Powder
Base: All Respondents
Base 18-30 31-44 45-54 55+
Base 340 65 93 76 70
Excellent 95 21 20 28 16
Very Good 21 4 5 7 5
Satisfactory 70 15 21 15 19
Poor 69 14 21 17 17
Very poor 49 11 21 9 13
Mean Rating 0.145 0.154 0.129 0.368 -0.086
Std. Error 0.085 0.186 0.156 0.168 0.169
T-Values 1.71 0.83 0.83 2.19 -0.51
0.087 0.409 0.408 0.029 0.611

Figure5.5 One-sample T-test on means

The results of this example show usthat, at the 90% confidence level, we have some evidence that
the overall mean rating differs from zero (the exact significance level is 8.7%). The most highly
significant result is among the 45-54 age group, in which the mean score differs from zero at the
significance level of 2.9%.
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An example of apaired T-test follows. For a comparison of the differences between means of two
ratings, both by the same respondents, we use a paired T-test:

tab ratdi f age

ttl Conpari son of Ratings for Suds

ttl Base: All Respondents

| rating

col 46; Base; hd=Rati ng Havi ng Seen Adverti sing;
+Excel | ent; Very CGood; Sati sfactory; Poor; Very poor
n03

col 56; Base; hd=Rati ng Having Tried Product;
+Excel | ent; Very CGood; Sati sfactory; Poor; Very poor
n03

n25;inc=c46-c56

n12Mean Difference;dec=3

n19Std. Error;dec=3

stat=t1,T-Values;dec=3

| age

col 9;Base;18-30;31-44;45-54,;55+

produces:
Comparison of Ratings for Suds
Base: All Respondents
Base 18-30 31-44 45-54 55+
Base 340 65 93 76 70
Rating Having Seen Advertising
Excellent 95 21 20 28 16
Very Good 21 4 5 7 5
Satisfactory 70 15 21 15 19
Poor 69 14 21 17 17
Very poor 49 11 21 9 13
Rating Having Tried Product
Excellent 85 20 24 24 17
Very Good 55 11 15 12 17
Satisfactory 65 10 23 19 13
Poor 68 17 19 16 16
Very poor 31 7 12 5 7
Mean Difference 0.168 0.154 0.086 0.079 -0.386
Std. Error 0.102 0.221 0.181 0.208 0.218
T-Values 1.641 0.697 0.474 0.380 1.773
0.101 0.486 0.635 0.704 0.076

Figure5.6 Paired T-test on means
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In this example, the highest significant result is in the 55+ age group. We can have confidence at
the 92.4% level that for this age group the mean product ratings differ after trying the product.

Two-sample T-test

Quick Reference
To request atwo-sample T-test, type:

stat=t2

on the tab statement.

The two-sample T statistic is atable-level statistic. It may be used to test whether the means of a
numeric variable or factor are the same in two separate samples or sub-samples, or to make a
number of such comparisons, pair-wise, between more than two samples. For example, you might
wish to compare the length of time per day, on average, spent watching broadcast television by
owners of video recorders, with the same figure for non-owners.

Thistest is produced by astat=t2 option on the tab statement. The column axis defines the groups

to be compared. These must be mutually exclusive. The row axis must include a base element, a
mean (n12) and astandard deviation (n17) — these requiréac= options on the axis elements or an
n25 element with thenc= option.

[1 For more information about these elements, see chapter 5, ‘Statistical functions and totals’ in
the Quantum User’'s Guide Volume 2.

Notes for this test are:

» This statistic calculates T values using rows of means and standard deviations. Each mean in
the nl2 row is compared against every other mean value in that row. A triangular matrix of
T values and significance levels is produced with values for each pair of means. It is labeled
with the text T TEST - TYPE 2

» The column axis must define groups of respondents which are mutually exclusive — for
example, age groups or sex. If there is more than one set of mutually exclusive elements in the
axis the test will still be printed, but the comparisons between elements which are not mutually
exclusive will be meaningless and should be ignored. For example, if the column axis contains
both sex and age breakdowns, the comparison between, say, ‘Female’ and ‘Age 18-25’ should
be ignored since some respondents may be women and aged 18-25.

» The value of T will be zero if there is no difference in the data, otherwise the sign of T will
reflect the sign (direction) of the difference.
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« The calculation for T subtracts the first mean from the second rather than usual method of
subtracting the second mean from the first.

» Elements whose cells are all zero are excluded from this test. You may suppress them with the
nz option if you wish.

» This test uses the sum of totalizable rows and the input to the means and standard deviation in
its calculations.

e If the axis being tested contaifex= andinc=, Quantum scans backwards through the axis
from thestat=t1 element and uses whichever of the two it finds first; that is, whiche¥acof
orinc= occurs closest to, but still before, the statistical element.

As an example, take the Quantum program:

tab hours vcr;stat=t2

ttl QL5 Hours per week spent watching TV
ttl Base: All Respondents

| hours

col 156;Base;Under 5 hours;%fac=1+1;5-6 hours;
+7-10 hours;11-15 hours;16+ hours

n03

nl2Mean;dec=3 n17Std. Deviation;dec=3

| ver

col 155;Base;Has no video;Owns a video

g Base Doesnotowna Owns avideo

g video recorder recorder

p X X
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This produces:

QL5 Hours per week spent watching TV
Base: All Respondents

Base Does not own a Owns a video

vi deo recorder recor der
Base 305 181 124
Under 5 hours 45 24 21
5-6 hours 93 50 43
7-10 hours 62 40 22
11-15 hours 51 31 20
16+ hours 54 36 18
Mean 2.921 3.028 2.766
Std. Deviation 1.330 1.335 1.314

T TEST - TYPE 2

Omns a video
Has no vi deo -1.691

0.091

Figure5.7 Two-sample T-test on means
This example shows a significant result at the 9.1% significance level.

Notice that, in this example, the column headings at the top of the main table are different from
those in the statistical table. Those at the top of the main table are defined by the g statements in
the axis, whereas those in the statistical table are taken from the col statement. The reason for this
is that the full element text, as shown on the g statements is too long to fit into the 15 characters
alocated to the gtatistical columns.

[] For genera information on the size and layout of statistical output, see ‘Axis-level statistics’
in chapter 4, ‘Descriptive statistics’.
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5.3 Fvalues and T values

Quick Reference
To calculate and print an F value and atriangle of T values for agroup of columns, type:

nft

as an element in the axis.

The nft element creates an F value and a triangle of T values for groups of columns. A group of
columns starts at a base or n23 statement and continues until another base or n23 is read, or until
the end of the axis, whichever is sooner. Columns that are non-totalizable (such as, n04, n05, n12)
and columns that are not printed are ignored. Quantum also ignores any groups of columns that
contain fewer than two elements that are included in the calculation.

The nft element is meaningful only in row axes and is therefore ignored in column or higher
dimension axes. It is specified simply as nft with no row text or options.

With ordinary formatted output, the F value for agroup is printed under the middle of that group.
With PostScript output, it is printed under the right-most column in the group. The probability,
expressed as a percentage, is printed underneath the F value.

The triangle of T vaues is lined up with the values in the columns to which they refer. The
probability for each T value, expressed as a percentage, is printed underneath the corresponding
T value. Asterisks are printed down the leading diagonal of T values.

Here's a simple spec and the table it produces. The spec is:

tab rating age
| rating
col 45; Base; Excel | ent; % ac=2-1; Very Good; Sati sfactory; Poor; Very poor
nf t
| age
col 9; Base; 18- 30; 31-44; 45-54; 55+
Base 18- 30 31-44 45-54 55+

g
g eeee 00 seees |0 0 mesesss |00 0 0mees=s= ----
p X X X X X
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and thetable it producesis:

Base 18- 30 31-44 45-54 55+
Base 340 65 93 76 70
Excel | ent 95 21 20 28 16
Very Good 21 4 5 7 5
Satisfactory 70 15 21 15 19
Poor 69 14 21 17 17
Very poor 49 11 21 9 13
F stat 2.40
F prob 6. 55
T stat * -1. 47 0. 85 -0.95
T prob 14.03 39.30 34.06
T stat * 2.50 0.52
T prob 1.26 60. 51
T stat * -1.92
T prob 5.68
T stat *
T prob

Figure5.8 Fand T values produced with nft

Z, T and F tests — Chapter 5/ 109



Quantum User’s Guide Volume 3

5.4 F-test — one-way analysis of variance

Quick Reference
To request a one-way analysis of variance, type:

Sstat=anova

on the tab statement.

An F-test or analysis of variance uses atable-level statistic to investigate whether a set of means,
calculated from i ndependent samples, differ significantly from one another. It isused in exactly the
same way as the two-sample T-test, but instead of independently making pair-wise comparisons
between the means, it makes a single overall comparison of them all.

Being atable-level statistic, thistest requiresastat=anova option on the tab statement. The column
axis defines the groups to be compared, which must be mutually exclusive. The row axis must
include a base element, a mean (n12) and a standard deviation (n17) — these requiréac= options
on the axis elements or a@5 element with thénc= option.

[l For information on these elements, see chapter 5, ‘Statistical functions and totals’ in the
Quantum User’s Guide Volume 2.

When inspecting the results, bear in mind the following:

« The value of F will be near to one if there is no significant difference to be found between the
means, while high values indicate different means.

* The F-testis invalid if the column axis defines groups which are not mutually exclusive.
* Elements whose cells are all zeros are included in this test.

e The calculation uses the sum of totalizable rows and the input to the mean and standard
deviation rather than the base and the mean and standard deviation values themselves.

« If the axis being tested contaifec= andinc=, Quantum scans backwards through the axis
from thestat=t1 element and uses whichever of the two it finds first; that is, whiche¥acof
orinc= occurs closest to, but still before, the statistical element.

As an example, we may use the F-test to examine more carefully the results of the previous
example, used to illustrate the two-sample T-test. The Quantum spec. is the same as that used in
the previous example, except that thie statement becomes:

tab hours vcr; stat=anova,t?2
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The table which this producesis:

QL5 Rating for Brand Bought Mst Recently
Base: All Respondents

Base Does not own a Owns a video

vi deo recorder recor der
Base 305 181 124
Under 5 hours 45 24 21
5-6 hours 93 50 43
7-10 hours 62 40 22
11-15 hours 51 31 20
16+ hours 54 36 18
Mean 2.921 3.028 2.766
Std. Deviation 1.330 1.335 1.314

ANALYSI S OF VARIANCE F VALUE = 3. 365
SI GNI FI CANCE LEVEL = 0.068
T TEST - TYPE 2

Owns a video
Does not own a video -1.691

0.091

Figureb5.9 F-test or analysis of variance

Notice how the significance level of the F-statistic (6.8%) allows usto be more confident about the
real significance of the differences between the means (9.1% significance level).
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5.5 Newman-Keuls test

Quick Reference
To request a Newman-K euls test, type:

stat=nksig_level

on the tab statement. sig_level may be 90, 95 or 99.

The standard Newman-Keuls test (as described in Winer, Statistical Principles in Experimental
Design) is a table-level statistic that can be used as an alternative to T-tests when you want to
compare the differences between the means of two or more samples of the same size.

Thetest is produced by the option stat=nknn option on the tab statement, where nnis 90, 95 or 99
depending on the level at which results are required. The column axis defines the groups to be
compared. The row axis must include a base element, amean (n12) and a standard deviation (n17)
— these requiréac= options on the axis elements orr@d element with thénc= option.

[] For details about these elements, see chapter 5, ‘Statistical functions and totals’ in the
Quantum User’'s Guide Volume 2.

Notes for this test are:

e This statistic calculates Q-values at the 90%, 95% or 99% level, as defined tab the
statement. A triangular matrix of Q-values is produced with values for each pair of means. It
is labeled with the texNEWMAN-KEULSSTATISTICS followed by the level at which the values
have been calculated.

« This statistic uses the sum of totalizable rows and the input to the mean and standard deviation
rather than the base and the mean and standard deviation themselves.

» If the axis being tested contaifec= andinc=, Quantum scans backwards through the axis
from thestat=t1 element and uses whichever of the two it finds first; that is, whichevVac-of
orinc= occurs closest to, but still before, the statistical element.

* Where a Q value is significant at the chosen level, an asterisk is printed underneath the value.

* The formula adjusts for the fact that in practice sample sizes are seldom identical by using the
harmonic mean of the sample sizes. This approach is described by Snedecor and Cochran in
Satistical Methods and by Miller inSmultaneous Satistical Inference. However, it should be
noted that this test is inappropriate when sample sizes differ markedly.
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The following table uses the same row and column axes as those used for the Two-Sample T-test
(see Figure 5.7). It was created by the statement:

tab hours vcr; stat=nk95

QL5 Hours per week spent watching TV
Base: All Respondents
Base Does not own a Owms a vi deo

vi deo recorder recorder
Base 305 181 124
Under 5 hours 45 24 21
5-6 hours 93 50 43
7-10 hours 62 40 22
11- 15 hours 51 31 20
16+ hours 54 36 18
Mean 2.921 3.028 2.766
Std. Deviation 1.330 1.335 1.314
NEWVAN- KEULS STATI STI CS (95%

Owns a video
Has no vi deo 2.392

Figure5.10 Newman-Keulstest

The results show that, at the 95% level, there is no evidence of a difference between the mean
SCOres.
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5.6 Formulae

The formulae for the statistical tests in this chapter are shown below. The following conventions
have been used in these formul ae:

* In the formulae for axis-level test statistics, the formula is applied separately to the counts in
each column or row, according to whether the axis containingadtre option is the row or

column axis:

k Represents the number of basic count elements in the axis or segment.

n; Represents the (weighted) count inithecell of a row or column representing that
axis.

Represents the (weighted) base of that row or column.

Represents the unweighted base of that row or column.

* |n the formulae for table-level test statistics:

r Represents the number of basic count rows from which the statistic is calculated.

c Represents the number of basic count columns from which the statistic is
calculated.

nj Represents the (weighted) count in figwolumn;.

N, N;,N;  Represent the (weighted) bases of the table overall, colurand row |
respectively.

* A dot suffix indicates summation over the replaced index; so, for example, the formula for a
column total is:

e The sum of factors, mean, standard deviation, standard error and sample variance of a row or
column are calculated in exactly the same way as hylhenl2, n17, n19 andn20 statements.

The sum of factors is given byy — Z N,

The mean is given by: i} nX;
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21
l%l‘z X === 0
The standard deviation is given by: SR N_1 E
0 0
0 0
The standard error of the mean is given by: se()_<) = S
JN
The sample variance of the mean is given by: sv(x) = (Se()-())z

Inall cases, x; represents the factor or increment associated with the ith cell.

One-sample Z-test on proportions

_ P—Po
£ 1
%po(l—po)%F
: -n
wheree p = N

and pg is the value specified in the fac= option, converted to a proportion.

Two-sample Z-test on proportions

For each pair of columns:

S = P>—P1 -
Mt , 14 _o\F
Th, * (-
where:
_n
P = N
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and:

n, +n,

P =N+ N,

Z-test on sub-sample proportions

For each pair of columns:

P>—P;

1

E‘,l\l(pl(l =P1) +Pa(1-py) + 2p1p2)E2

where:

Z-test on overlapping samples

For each pair of columns:

S = P2 — Py -
E'%(pl(l—pl) +p,(1—py) + 2p1p2—2plz)%F
where:
N;
P = N
and:
_
Pij = N
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One-sample and paired T-test

X

t= ——

se(X)
is tested against Student:glistribution withN - 1 degrees of freedom.

The two-sample T-test

For each pair of columns:

X2 —X1

1

(N;=1)s; + (N~ 1)) 1 L1

d
0

is tested against Student-listribution withN; + N, - 2 degrees of freedom.

F and T values from an nft statement
The formula for the F value of a group is as follows.
Let: ncol be the number of columns in the group.
coln be the number of cases in column
colnx be the sum over all cases in columaf thefac= orinc= values.

colnxx be the sum over all cases in columaf the squaretbc= orinc= values.
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Then:
D’ICO| DZ
E U$ colnx E
D’ICO| 5 Dz H 0
O« (colnx) _G=l DD
U2 coln ncol 0
d=1 5
Z coln
- O it O
- col 20
US colnxx — MD
DZ coln [J
[1=1 U
[0 ncol Ul
E Z coln —ncol E
O o1 O

Theformulafor the T value for apair of columnsis as follows.

Let: colPnxx, colPnx and colPn be the same as colnxx, colnx and coln, defined above, for values
P=1 and P=2.

Then:

reol2nx  reol 1nx
- Oeol2n U Ucol1n U

(1Sl +ts2)

where tsP is calculated for P=1 and P=2 as:

2
colPnx
colPn

colPn {colPn—1.0)

colPnxx —
tsP =
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F-test / one-way analysis of variance

The between-sample estimate of variance is given by:

%r EZD EC r EZ
U]
o . MiX 'JDD DZ > MiXig
Eﬂ:l D =1i=1 O
i=10 ]
i i
MSp = c—1

mly EZD
il
c c [Dz niJXijDD
2 =1 DD
>y R
j=1li=1 =10 [l
0 0
MSw = N-c
—2
_ >y N
N—c
S (N-DS)
- N-c
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where:

2

2
S§ = X

is the sum of squaresin columnj.

Then the statistic:

_ MSs

F= s,

is tested against Fisher’s F distribution with1 and N - ¢ degrees of freedom.
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Newman-Keuls test

The formulafor two columns, i and j, is:

g = M)
A M Serror/ n
where:
M; Represents the mean value in columnii.
M; Represents the mean value in column j.
n Represents the harmonic mean of the group and is calculated as:
~ _ k
n =
% 1
n
c=1 ¢

kO x.)°0
Z [(XZ ) _ ( C) 0
= ¢ e O
MS =
error K
Z (nc - 1)
c=1
where:
k Represents the total number of columnsin the test with a maximum of 20.
Ne Represents the number of observationsin column c.
Xe Represents the sum of valuesin column c.
xi Represents the sum of the squared valuesin column c.
df Represents the degrees of freedom, calculated as:

k
df = 3 (n.-1)
c=1
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6 Other tabulation facilities

This chapter describes miscellaneous features of the tabulation section. These are the inclusion of
C programming code or edit statementsin the tabulation specifications and the sorting (ranking) of
tables.

6.1 C code in the tabulation section

Quick Reference
To include C code in the tabulation section, type:

Hc
C code
#endc

Statements written in the C programming language may be included in the tabulation section.
Quantum will pass them directly to the load section of the run (see Appendices on running
Quantum) at the point at which they occur without error checking.

All C code must be enclosed in the statements #c and #endc, thus:

#c
/* C code here
#endc
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6.2 Editing in the tabulation section

Quick Reference
To include edit statements in the tabulation section, type:

#ed
edit statements
#end

Edit statements may by embedded in the tabulation section be enclosing them in #ed and #end
statements. This can be useful when you need to do arecode in an axis but do not want to write a
full edit. For instance:

| ax01

#ed

if (c104'2") c181=0r(c151,c152,c153,c155,c155)
#end

nO1First Row;c=c181'1’

performs exactly the same function as:

ed
if (c104'2") c181=0r(c151,c152,c153,c154,c155)
end

| ax01
nO1First Row;c=c181'1

[] When you use an #ed — #endtatement in an axis to assign a value to a column or variable
that is referenced in other axes in the run, the results for that column or variable can be
unpredictable in the other axes. Y ou therefore need to take care when using this construction.
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6.3 Sorting tables

Sometimes we wish rows to be arranged according to the size of the counts or values in the cells,
the largest in the first row, the second largest in the second row, and so on. The keywords that
control the production of sorted or ranked tables are shown in the following table.

Keyword Explanation

sort Row-wise sort; that is, largest row first, smallest row last.

rsort Row-wise sort. Thisis the same as sort.

csort Column-wise sort; that is, largest column first, smallest column last.

pcsort Sort on percentages in the direction defined by sort or csort.

nosort Do not sort this table.

sortcol Selects the column on which to sort when sorting is row-wise. The default is to

sort on the figures in the base column.

You may place any of these keywords on the tab statement of the table which is to be sorted.
Alternatively you can put the keywords on the a, flt or sectbeg statement, in which case al tables
at that level will be sorted (tables which are not to be sorted would then need the keyword nosort
on the tab statement).

Sorting rows

Quick Reference
To sort the rows of atable, type:

sort

on the a, sectbeg, flt, tab or | statement.

Sorting is usually done on the figures in the base column. To sort on adifferent column, type:
sortcol

on that element.

To define an unsorted element, axis or table in an otherwise sorted axis, table or run, type:
nosort

on that element, | or tab statement.
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The statement:

tab prefer sex;sort

produces atable of prefer by sex in which the product preferred by most people formsthefirst row,
and the product preferred by fewest peopleisthe last row.

For example:

Base Mal e Fennl e
Suds 59 10 49
Bubbl es 49 11 38
New Foam 35 7 28
Sparkl e 30 6 24
d ow 18 8 10
Extra d ow 9 2 7

As you can see, sorting is done using the figures in the base column of the table. By chance, this
means that the column for women is also sorted in descending order.

If you want to sort on, say, the second column of the table, just put the option sortcol on the
appropriate element in the axis:

| sex
col 10; Base; Mal e; %sortcol ; Fenal e

If you want an axis to be sorted every time it is used as a row axis, you may place sort on the |
statement. Alternatively, if the axisis always to be unsorted in an otherwise sorted run, place the
keyword nosort on the| statement. Both these methods are quicker and easier than remembering to
place sort/nosort on every tab statement which uses the axis.
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Sorting columns

Quick Reference
To sort the columns of atable, type:

csort

on the a, sectbeg, flt, tab or | statement.

To sort the columns of a table, place the keyword csort on the tab statement. For example, the
statements:

tab region party;csort
tt1 @B: Which party did you vote for?
ttl Base: All voters

| region

col 110; Base; Nort h; Sout h; East ; West

| party

col 126; Base; Labour; Conservati ve; Li beral / SDP

g Base Labour Conserv- Li beral/

g ative SDP
p X X X X

would, depending on the data, produce atable such as:

@3: Wich party did you vote for?
Base: All votes

Base Conser v- Li beral / Labour

ative SDP

Base 605 229 208 168
North 145 65 37 43
Sout h 194 73 70 51
East 129 42 52 35
West 137 49 59 39
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Sorting percentages

Quick Reference
To sort on percentages rather than absol utes, type:

pcsort

with either sort or csort.

To sort on percentages rather than absolutes, use pcsort. Thisis not akeyword that you can use by
itself: you must use it with sort or csort since these define whether sorting is by rows or columns.
Without one of these keywords, Quantum will not know which direction to sort in and will
therefore ignore pcsort.

The direction of sorting also determines what type of percentageswill be sorted. If you are sorting
verticaly in row order with sort, Quantum will sort column (vertical) percentages; if you are
sorting horizontally in column order with csort, Quantum will sort row (horizontal) percentages.
Y ou cannot sort row percentagesin row order or column percentagesin column order. In terms of
keyword combinations, this means Quantum will sort percentages for the following combinations
only:

pcsort; sort; op=2
pcsort; csort; op=0

Sorting at different levels

Tablesmay be sorted at different levels: rows may be grouped together and sorted internally within
the group before the group as awhol eis sorted with the other elements of the axis. Thisisextremely
useful when you are sorting tables containing nets.

All rows in anet may be sorted amongst themselves, completely separately from the rows of any
other net. Then the nets may be sorted according to the number of peoplein each net. The resultant
table will show the largest net first and within that, the most frequently occurring response.

There are two ways of sorting nets. The simplest is to place the keyword netsort on the a or |
statement. This sorts nets and their component elements automatically, and indents each net and
standard element text by afixed amount according to the level at which the text occurs. The second
method is to define the elements to be sorted as a group using the keywords subsort and endsort to
mark the start and end of each sort group. Y ou may find this method useful if you want to indent
element texts by different amounts for each net level or sort group.

The sections which follow deal with each method separately, but use the same sample tables as a
means of illustrating the differences and similarities between the two methods.
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Sorting with netsort

Quick Reference
To create a sorted table of nets, type:

netsort[=spaces per_level]

where space_per_level isthe number of additional spaces to ident element texts at each level.

The quickest way to define an axis which will create a sorted table of netsisto place the keyword
netsort onthea or | statement (netsort isnot valid on sectbeg, flt or tab statements) and the keyword
sort on the a/sectbeg/flt/tab statement. When these two keywords are used in the same table, anet
statement determines not only the level at which the net isto be created (i.e. whether itisatop level
net, a subnet, a sub-subnet, and so on), but also the level at which the net and the elements it
contains are to be sorted in relation to the other elements in the table. This means that nets at level
one will be sorted and, within them, nets at level two will be sorted, and so on. Individual elements
within a net will be sorted too.

In section 3.6, ‘Netting’ in the Quantum User’s Guide Volume 1, we saichétsart determines

the number of spaces by which each net and element text is indented. This is still the case when
netsort is used in sorted tables. Texts at each level below level one will be indented by two spaces
per level, thus nets at level two are indented by two spas@ssf(iaces); nets at level three are
indented by four spacesX¥2 spaces). The elements comprising a net are indented by an additional
two spaces. You may request a different indent by typing netsosizeren is the number of
spaces by which to indent, insteachefsort by itself.

To turn off indenting for a single table in a run where indenting is the default, add the option
nonetsort or netsort=0 to thel statement of the table’s row axis.

Sometimes the axis will contain rows which are not to be sorted at all. These elements require the
optionnosort. If the element is part of a group, it will retain its original position in the group even

if the group later occupies a different position in the sorted output. If the element is not part of any
group, it will retain its original place regardless of any other elements.

Let's take a simple example to start with. We have an axis dealing with peoples’ opinions of a new
chocolate bar they have tried. Responses are netted under the headings Taste and Texture, and there
is also a row to gather respondents giving no answer at all. Taste and texture are to be sorted so that
the one containing the most respondents appears first. The No Answer row is to remain as the last
row of the table.
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Within taste and texture the various comments are to be sorted so that the one mentioned by most

people is printed first. Each net contains a Don’t Know row which must always be the last line of
the net. Element texts are to be indented by one space per net/sort level. To satisfy this specification
we write:

tab taste brand; sort
| taste;netsort=1

nl0Base (350)
net 1Tast e Observati ons (310)
n01Too Sweet;c=c220'1’ (80)

n01Just Right;c=c220'2’ (105)

nO01Not Sweet Enough;c=c220'3’ (95)

n01Don’t Know;c=c220’4";nosort (30)

netlTexture Observations (340)

n01Too Coarse;c=c221'1’ (60)

n01Just Right;c=c221'2’ (125)

n01Too Fine;c=c221'3 (85)

n01Don’t Know;c=c221'4’;nosort (70)

netendl

nO1No Answer;c=-;nosort (20)

The numbers in the parentheses are not part of the row specifications: they are the number of
respondents giving each response.

First, let's see how each group is sorted internally. The sort is conducted on the first column
(created by the first condition in the axis). We will assume that this is the base, so the figures in
parentheses are totals.

With Taste, all elements down to thet statement for Texture are assumed to be part of the same
net and sort group. Thus, we would have:

Taste Observations 310
Just Ri ght 105
Not Sweet Enough 95
Too Sweet 80
Don’t Know 30

The same method of sorting applies to the Texture group, except that this time the net and sort
group isterminated by the netendl statement.
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Then, the two groups are sorted in relation to each other. Since the net for Texture (340) is larger
than the net for Taste (310), Texture Observationsis placed first, without regard to the other values
within either group. Thus, our final table is asfollows:

Base
Texture Cbservations

Just Ri ght

Too Fine

Too Coarse

Don’t Know 70
Taste Observations 310
Just Right 105

Not Sweet Enough 95
Too Sweet 80
Don’'t Know 30
No Answer 10

350
340
125
85
60

(Thisrow is not part of any sort)

(Alwayslast within group because of nosort)

(Last because of nosort on nol statement)

Notice that the three elements which were specified with the nosort keyword have all retained their
original placesin relation to the other elements in their groups. Notice, also, that the texts at level
one are not indented, whereas those at level two (the elements which make up the two nets) are
indented by one space, as requested with netsort.

Net and sort groups may be made up of any number of rows and may themselves be subdivided
into smaller groups. Thisiscalled nesting. Suppose our taste and texture netsrefer to the chocolate
topping on a cake, and our axis aso has comments about the body of the cake itself. This gives us

two main groups for sorting — the topping and the cake — and within each we have two sublevels,

namely the taste and the texture.

This would be specified as follows:

| taste;netsort

nl0Base

net 1Chocol at e Toppi ng (Net)
n01Not Sweet Enough;c=c121'2’
net2Texture Observations (Sub-net)
n01Too Course;c=c122'1’

n01Too Fine;c=c122'2’

netlCake (Net)

net2Taste Observations (Sub-net)
n01Too Sweet;c=c123'1’

n01Not Sweet Enough;c=c123'2’

net2Texture Observations (Sub-net)

n01Too Course;c=c124'1’
n01Too Fine;c=c124'2’

(142)
(27)
(19)
(41)
(20)
(21)
(50)
(48)
(22)
(26)
(44)
(20)
(24)
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and would produce the following table:

Total
Base 142
Cake (Net) 50
Taste Observations (Sub-net) 48
Not Sweet Enough 26
Too Sweet 22
Texture Observations (Sub-net) 44
Too Fine 24
Too Course 20
Chocolate Topping (Net) a7
Taste Observations (Sub-net) 46
Too Sweet 27
Not Sweet enough 19
Texture Observations (Sub-net) 41
Too Fine 21
Too Course 20

Figure6.1 Sorted table of nets using netsort

If an n33 statement is read immediately after a net statement, it is assumed to be in the same sort
and indent level asthe net. Therefore, if the text of the first net2 element was entered as:

net 2Tast e (Cbservations on
n33t he Chocol ate Toppi ng (Sub-net)

both lines would be indented by two spacesin the table.

If the axis contains an ntt to create a text-only net element, the elements in the ntt group will be

sorted although the group as a whole, including the ntt element, will retain its original position in

the axis. To illustrate this, let's add a group of miscellaneous comments to the end of the previous
axis:

| taste;netsort

nl0OBase

net 1Chocol at e Toppi ng (Net)

net 2Tast e Observations (Sub-net)
n01Too Sweet;c=c121'1’

nO1Not Sweet enough;c=c121'2’
net2Texture Observations (Sub-net)
n01Too Course;c=c122'1’

n01Too Fine;c=c122'2’

netlCake (Net)
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net 2Tast e Cbservations (Sub-net)

n01Too Sweet;c=c123'1’

n01Not Sweet enough;c=c123'2’

net2Texture Observations (Sub-net)

n01Too Course;c=c124'1’

n01Too Fine;c=c124'2’

netendl

nO01No Mentions;c=c(121,124)$ $;nosort
nttlMiscellaneous Mentions

n010ther topping observations;c=c121'3/&’.0r.c122’3/&’
n01O0ther cake observations;c=c123'3/&.or.c124'3/&’

The table which this axis producesis:

Quantum User’s Guide Volume 3

Base
Cake (Net)
Taste Observations (Sub-net) 48

Too Sweet

Texture Observations (Sub-net) 44
Too Fine
Too Course

Taste Observations (Sub-net) 46
Too Sweet

Texture Observations (Sub-net) 41
Too Fine
Too Course
No Mentions
Miscellaneous Mentions
Other cake observations 35
Other topping observations 29

50

Not Sweet Enough 26
22

24
20

Chocolate Topping (Net) 47

27
Not Sweet enough 19

21
20

Total

142

80

Figure 6.2 Sorted table of netswith a text-only net
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Sorting with subsort and endsort

Quick Reference

To sort the table in sections, define the start of each section with:

subsort

onthefirst element in the section. Mark the end of the section with:

endsor t[=num_sectiong]

where num_sections is the number of sections that this element terminates.

The second way of specifying sorted netsis to use the keywords subsort and endsort to mark the
start and end of each sort group in the axis. Although this involves you in more work, it can be
useful when you want to use different amounts of indentation for different sort levels — for
instance, to indent all second-level elements by 1 space and all third-level elements by 2 spaces.

If we rewrite the first netsort example it will become:

tab taste brand; sort

| taste

nlOBase

net 1Tast e Cbservati ons

n01 Too Sweet;c=c220'1";subsort

n01 Just Right;c=c220'2’

n01 Not Sweet Enough;c=c220'3’

n01 Don’t Know;c=c220'4’;nosort;endsort
netlTexture Observations

n01 Too Coarse;c=c221'1’;subsort

n01 Just Right;c=c221'2’

n01 Too Fine;c=c221'3’

n01 Don’t Know;c=c221'4’;nosort;endsort
netendl

nO1No Answer;c=-;nosort

The differences between this example and the previous version are as follows:

* netsort has been removed from thstatement.

« Allindentation has been done manually by preceding each element text with a space.

e The start of each subgroup has been identifieslbsort.

* The end of each subgroup has been identifieehldgort.
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Notice that there is no need to mark the top-level sort groups (that is, the net and No Answer
elements) since these will be sorted automatically by the keyword sort on the tab statement.

Groups defined with subsort and endsort may be nested up to a depth of seven levels of sorting —

that is, you may type in up to sevsubsorts before typing aendsort to terminate one of the
groups. If one row terminates more than one grengisort must be entered @adsort=n wheren

is the number of groups terminated. If we rewrite the specification for Figure 31.1, it becomes:

| taste

nl0Base

net 1Chocol at e Toppi ng (Net)

net 2 Taste Observations (Sub-net); subsort
n01 Too Sweet;c=c121'1’;subsort

n01 Not Sweet Enough;c=c121'2";endsort
net2 Texture Observations (Sub-net)

n01 Too Coarse;c=c122'1’;subsort

n01 Too Fine;c=c122'2";endsort=2
netlCake (Net)

net2 Taste Observations (Sub-net);subsort
n01 Too Sweet;c=c123'1’;subsort

n01 Not Sweet Enough;c=c123'2";endsort
net2 Texture Observations (Sub-net)

n01 Too Coarse;c=c124'1’;subsort

n01 Too Fine;c=c124'2’;endsort=2

The top level of sorting is between the rows ‘Chocolate Topping’ and ‘Cake’. Within the topping
net we have two sublevels, each of which is delimited by the keywdodsrt andendsort. The

row entitled ‘Too Fine’ in the Texture subnet terminates the texture subsort as well as the sort
between taste and texture observations in general, so wandsoet=2 to indicate that we are
terminating two levels of sorting.

Text-only nets withntt work with subsort andendsort exactly the same as witletsort, except that
the elements within the net will requsabsort andendsort keywords if they are to be sorted within
the net.
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If we indent second-level texts by one space and third-level texts by two spaces, the specification
for Figure 6.2 becomes:

tab taste brand; sort

| taste

nl0Base

net 1Chocol at e Toppi ng (Net)

net2 Taste Observations (Sub-net); subsort
n01l Too Sweet;c=c121'1’;subsort

n01l Not Sweet enough;c=c121'2";endsort

net2 Texture Observations (Sub-net)

n01l Too Course;c=c122'1’;subsort

n01 Too Fine;c=c122'2";endsort=2

netlCake (Net)

net2 Taste Observations (Sub-net);subsort

n01 Too Sweet;c=c123'1";subsort

n01l Not Sweet enough;c=c123'2";endsort

net2 Texture Observations (Sub-net)

n01 Too Course;c=c124'1’;subsort

n01l Too Fine;c=c124'2";endsort=2

netendl

n01No Mentions;c=c(121,124)$ $;nosort
ntt1Miscellaneous Mentions

n01 Other topping observations;c=c121'3/&’.0r.c122'3/&’;subsort
n01 Other cake observations;c=c123'3/&’.0r.c124'3/&’;endsort
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and the table produced is:

Tot al
Base 142
Cake (Net) 50
Taste Observations (Sub-net) 48
Not Sweet Enough 26
Too Sweet 22
Texture Cbservations (Sub-net) 44
Too Fine 24
Too Course 20
Chocol at e Toppi ng (Net) 47
Taste Observations (Sub-net) 46
Too Sweet 27
Not Sweet enough 19
Texture Cbservations (Sub-net) 41
Too Fine 21
Too Course 20
No Menti ons 80
M scel | aneous Menti ons
O her cake observations 35
O her topping observations 29

Figure 6.3 Sorted table of nets created with subsort and endsort

Text-only elements in sorted tables

Text-only elements created with n03 statements automatically attach themselves to the next
numeric element in the axis and are sorted with that element. If there is no subsequent numeric
element, or the sort level changes (for example, with a new net statement or with subsort) the n03
remains unsorted. To force an n03 to be unsorted, add the option nosort at the end of the statement.

n33 statements which define continuation text attach themselves to the element whose text they
continue and remain with that element if it is sorted.

Subheadings created with n23 statements are always unsorted unless they specifically carry the
option sort.
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Thetwo examplesbelow show how to use an n03 to separate unsorted No Answer and Don’t Know
responses from the rest of the table. The table itself is shown at the end of this chapter, but the
overall layout that we want to achieve is this:

Efficacy Net
Comments

Freshening Sub-Net
Comments

Fragrance Net
Comments

Fragrance Intensity Sub-Net
Comments

Miscellaneous
Comments
DK/NA

The highest level is the two nets and the group of miscellaneous statements. The second level is the
comments within these groups, and the third level is the comments within the two sub-nets.

Before we write our axis, there are some other points to bear in mind. First, the group of
miscellaneous comments and the DK/NA row are to remain in that order at the bottom of the axis,
even though the miscellaneous comments themselves are to be sorted. Second, all subnets are to
remain at the end of the main net, even though their components are to be sorted. Third, since there
will only be a few rows in the efficacy net, they are not to be sorted at all.

Here is our axis:

tab dislike banl;sort

| dislike;netsort

ttl Table 5: What is there about this product
ttl that you think you would dislike?
nl0Tot al Respondents

net 1EFFI CACY ( Net)

n01Doesn’t Work;c=c223'12";nosort
n010ther Efficacy Comments;c=c223'&’;nosort
net2 Freshening (Sub-Net)

n01 Doesn’'t Freshen Room;c=c223'7’;nosort

n01 Other Freshening Comments;c=c223'&’;nosort
netlFRAGRANCE (Net)

n33
n01Dislike Fragrance;c=c224'125’

n01Smells Artificial;c=c224'3’

n01lFragrance Name not Descriptive Enough;c=c224'4’
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n01O0ther Fragrance Comments;c=c224’'&’;nosort
net2 Fragrance Intensity (Sub-Net)

n33
n01Strong Overpowering Smell;c=c227'1’

n01Weak Fragrance/ Not Strong Enough;c=c227'2’

n01O0ther Fragrance Intensity Comments;c=c227'34&’;nosort;endnetl
nttIMISCELLANEOUS

nO01Doesn’t Last Long;c=c225'1’

n01Too Expensive;c=c225'7’

n01More Expensive Than Other Products;c=c225'8’
nO1Difficult / Inconvenient to Use;c=c228'1/4’
n01Don’t Buy This Type of Product;c=c226'12’
n01Might be Harmful / React Chemically;c=c226’34’
nO1Allergic to This Type of Product;c=c226'678’
n01Prefer Other Types of Products;c=c226'90-
n01O0ther Miscellaneous Comments;c=c226'&’.0r.c229'1’;nosort
n03

n01Nothing Disliked;c=c232'-";nosort

n01Don’t Know / No Answer;c=c232’0&’;nosort

| banl

col 116;base=Total;London;Leeds;Cardiff,Glasgow

Because we want a sorted table, we start by putting the keyword sort on the tab statement. This
sortsall rowswhich arenot part of asublevel, namely the two net rows, the miscellaneous row, and

the two rows at the end of the axis. The nets are counts of people and are therefore created by net
statements, but Miscellaneousis aheading only and is therefore created by an ntt at the appropriate
level. The rows entitled ‘Nothing Disliked’ and ‘Don’t Know/No Answer’ are to remain in their
original places so they take the optimsort.

When the table is sorted, the two top level nets are sorted according to the number of respondents
they contain, and within that the subgroups are sorted. The group of miscellaneous comments is
sorted but retains its original place in the axis (after the two nets).

[l The table which these axes produce is shown in Figure 6.4 at the end of this chapter.
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The other way of writing this axisis to use subsort and endsort in place of netsort:

I dislike
ttl Table 5: What is there about this product

ttl

that you think you would dislike?

nl0Tot al Respondents
net 1EFFI CACY ( Net)

n01 Doesn’'t Work;c=c223'12’;subsort;nosort
n01 Other Efficacy Comments;c=c223'&’;nosort;endsort
net2 Freshening (Sub-Net)

n01
n01

Doesn’t Freshen Room;c=c223’7’;subsort;nosort
Other Freshening Comments;c=c223'&’;endsort;nosort

netlFRAGRANCE (Net)

n33

n01 Dislike Fragrance;c=c224'125’;subsort

n01 Smells Artificial;c=c224'3’

n01 Fragrance Name not Descriptive Enough;c=c224'4’
n01 Other Fragrance Comments;c=c224’'&’;nosort;endsort
net2 Fragrance Intensity (Sub-Net)

n33
nol
n01
n01

Strong Overpowering Smell;c=c227'1";subsort
Weak Fragrance/ Not Strong Enough;c=c227'2’
Other Fragrance Intensity Comments;c=c227'34&’;nosort;endsort;endnetl

ntt1IMISCELLANEOUS

n33

nol
nol
n01
n01
n01
nol
nol
nol
n01
n03

Doesn’t Last Long;c=c225'1";subsort

Too Expensive;c=c225'7’

More Expensive Than Other Products;c=c225'8’

Difficult / Inconvenient to Use;c=c228'1/4’

Don’t Buy This Type of Product;c=c226'12’

Might be Harmful / React Chemically;c=c226'34’

Allergic to This Type of Product;c=c226'678’

Prefer Other Types of Products;c=c226'90—

Other Miscellaneous Comments;c=c226’&’.or.c229'1’;nosort;endsort

n01Nothing Disliked;c=c232'-";nosort
n01Don’t Know/ No Answer;c=c232'0&’;nosortcR

Here, the first row in each net has the keyword subsort, indicating that it and all subsequent rows
form a subgroup of the net and are to be printed in rank order beneath it. The group of
mi scellaneous comments also form a subgroup. Subgroups are terminated by the keyword endsort.
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Notice that even though the subnets Freshening and Fragrance Intensity are part of the nets, they
are dealt with as a separate group within the net and they have their own subsort/endsort group.
Thisis because we want to keep all comments to do with freshening and fragrance intensity under
their respective net rows. If we left them as part of the overall Efficacy or Fragrance net, the
individual commentswould be sorted with the other commentsin those nets according to their size,
rather than being kept together as a subgroup.

Totals, statistics and manipulated elements in sorted tables

Subtotals, totals, statistical elements and elements created using m statements are not sorted unless
you place the sort keyword on the element itself.

Sorting takes place after the cell counts for these elements have been calculated, not before, and
subtotals and totals are not recalculated after elements have been sorted. If you are careless in the
way you write your spec you could create tables that ook wrong ssmply because the order of
elements in the axis has changed after the cells' values were calculated.

Sorted tables of means
You can create a sorted table of means using@sandnl2 statements. For example:

tab gl banner;sort
I gl
n25;inc=c120;c=c120'1/7’
nl2Mean;dec=2;sort
n25;inc=c121;c=c121'1/7’
nl2Mean;dec=2;sort
n25;inc=c122;¢c=c122'1/7’
nl2Mean;dec=2;sort
n25;inc=c123;c=c123'1/7’
nl2Mean;dec=2;sort

An dternative isto use the means option on the tab statement. This example a so uses op=3 to print
the rank numbers under each cell:

tab g1 banner;means;sort;op=123
g1

nl0OBase

nO1First mean;c=c56'1/5";inc=c56
n01Second mean;c=c57'1/5’;inc=c57
nO1Third mean;c=c58'1/5’;inc=c58
n01Fourth mean;c=c59’1/5’;inc=c59
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Some people like to create sorted summary tables of means, standard deviations and standard
errors, where the row axis consists of blocks of these three elements for a number of different
columns. Thetableis sorted on the means, but each mean needsto be followed by its own standard
deviation. To solvethis problem, create anincludefile with the basi ¢ specification and then include
it as many times as necessary with the appropriate substitutions defined on the *include element.
The specification in the include file might be as follows:

nl12;inc=ca00;c=ca00’'1/7’
n03&txt;&unl;sort

nl2 Mean;dec=2;nodsp;sort

nl7 Std. dev;dec=2;nodsp;subsort
n19 Std error;dec=2;nodsp;endsort
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Table 5: What is there about this product
that you think you would dislike?

Tot al Respondents

FRAGRANCE ( Net )

Di sli ke Fragrance
Snmells Artificial
Fragrance Name not

Descriptive Enough

Ot her Fragrance
Coment s

Fragrance Intensity

Strong Overpoweri ng
Smel |

Weak Fragrance/ Not
Strong Enough

Ot her Fragrance
I ntensity Comments

EFFI CACY (Net)

Doesn’t Work

Other Efficacy Comments

Freshening (Sub-Net)

-------------------- 0.7%

Doesn’t Freshen Room

Other Freshening
Comments

Tot al
687

107
15. 6%

26
1.2%

8
1.2%

5
0. 7%

10
1.5%

60
8. 7%

44
6. 4%
0. 9%

11
1.6%

19
2.8%

14
0.9%

1
0.7%

0.6%

0.1%

London
119

6. 7%

0.8%

1.7%

4. 2%

2.5%

1.7%

2.2%

Leeds
182

42
23. 1%

13
7.1%
2.2%

1.1%

1.6%

21
11.5%

19
10. 4%

10
5.5%

10
5.5%

6
3.3%

1
0.5%
4

3
1.6%

1
0.5%

Figure 6.4 Sorted table of nets

Cardiff
190

26
13. 7%

3
1.6%

2
1.1%

2
1.1%

3
1.6%

16
8. 4%

13
6. 8%

0.5%

1.1%

1.1%

1.1%
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Absol ut es/ col percents

Gl asgow
196

31
15. 8%

31
4. 6%

2
0.5%

1
0.5%

2
1.0%

18
9.2%

9
4. 6%
3
1.5%
7
3.6%
7
3.6%

6
3.1%

0.5%




M SCELLANEQOUS

Doesn’t Last Long

Don’t Buy This Type of
Product

Difficult /
Inconvenient to Use

Too Expensive
Allergic to This Type
of Product

More Expensive Than
Other Products

Prefer Other Types of
Product

Might be Harmful /
React Chemically

Other Miscellaneous
Comments

Nothing Disliked

Don’'t Know/ No Answer

Tot al

101
14.7%

11.5%

67
9.8%

62
9.0%

37
5.4%

13
1.9%

12
1.7%
1.3%
13
1.9%
252
36.7%

23
3.3%

London

16
13.4%

13
10.9%

6.7%

0.8%
0.8%
2
1.7%

75
63.0%

1.7%

Figure 6.4 (continued) A sorted table of nets

Leeds

35
19.2%

14.3%

16
8.8%

23
7.1%

13
7.1%
2.2%
1.6%
1.6%

4
2.2%

29
15.9%

9
4.9%

Cardiff

29
15.3%

2.6%

20
10.5%

11
5.8%
2.6%
3.7%
1.1%
0.5%

2
1.1%

98
51.6%

3.7%
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Gl asgow

21
10.7%

24.5%

18
9.2%

20
10.2%

19
9.7%
2
1.0%
3.1%
2.0%

5
2.6%

50
25.5%

5
26.3%




7 Special T statistics

Quantum provides a variety of special types of T-test for comparing pairs or groups of rows or
columns. They are:

» T-test on column proportions.

T-test on column means.

Significant Net Difference test.

Paired Preference test.

« Newman-Keuls test on differences between means.

Least Significant Difference test for means.

All tests are two-tailed. This means that the tests indicate whether there are no significant
differences between the figures and whether they are not equal.

7.1 Which elements are tested?

All tests, except the Paired Preference test, compare columns of data; the Paired Preference test
compares rows.

Quantum normally includes all basic elements in a test. Basic elements are elements created by
n01, n15, n10 or n11 statements or their counterpartsooh val, bit or fld statements, and elements
created byn statements which manipulate basic elements. All other types of element are ignored.

If you do not want to test all basic elements in the axis you may either select the ones you do want
to test or reject those you do not. To exclude elements from a test, place the kegtsiatdon
the statements that create those elements. For example:

| age

nlOBase

nO0lUnder 30;c=c112'1’;id=A
n0130 to 50;c=c112'2’;id=B
n010ver 50;c=c112'3";id=C
nO1Not answered;c=c112’ ";notstat

[J  Although the base element is not flagged with notstat Quantum always excludes it from all
tests. If you want to test the base element you must flag it with tstat.
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If you want to exclude more elements than you want to include, an alternative isto place notstat on
the | statement to set exclusion as the default for the axis, and then to flag the elements you want
to test with tstat. Here is the previous example in reverse:

| age; not st at

nlOBase

n0lUnder 30;c=c112'1’;id=A;tstat
n0130 to 50;c=c112'2’;id=B;tstat
n010ver 50;c=c112'3";id=C;tstat
nO1Not answered;c=c112""’

tstat and notstat are also valid on a, flt, sectbeg and tab statements to request or suppress T-tests
for all tables at the given level. If you use notstat on a tab statement, for instance, Quantum will
ignore tstat statements under the tab statement as well as tstat options in the column axis of that
table. This can be useful when you want to produce several tables using the same column axis but
only want the T-tests in certain of those tables. Y ou define the axis with the necessary statements
and options for the T-tests, and then request or suppress the tests using tstat or notstat on the tab
Statement.

7.2 Setting up axes for T statistics

For al tests except the paired preference test, each column element to be tested must have an ID.
For the paired preference test each row element to be tested requiresan ID. IDS are single upper case
letters assigned with id=. You are therefore restricted to testing 26 columns (rows for the Paired
Preference Test), because there are 26 letters in the alphabet. Quantum prints the identifiers with
the element texts and uses them in the rows or columns to mark elements which differ significantly
from the other elements in the test. In addition, when the elements form the columns of a table,
Quantum generates an extra line of column headings showing the element IDs for each column.

[1 If you are only using one confidence level, you can use lower case IDs as well as upper case
IDS. This increases the maximum number of columns (rows for the Paired Preference Test)
you can test to 52.

All row axes in tables to be tested must have a base element. Although the base itself is not
normally tested, the figures from the base are used to determine whether there are sufficient
respondents in the element for the test to produce valid results. The base figures are also used in
the calculations of some of the statistics.
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7.3 T statistics on weighted tables

Quick Reference
If you are requesting T statistics on weighted tables place the keyword:

nsw

on the a statement.

If the table is weighted, you must weight the base element using the same weighting matrix as the
tab statement. Either specify the weighting matrix for the whole axis using wm= on the tab
statement or make sure that the base element and the tab statement have identical wm= options.

TheT statistics need to know the sum of the squared weights for the axis. Each respondent’s weight
is squared and then added into the total for the axis. To create this figure, place the keyword

on thea statement. Quantum will then insert a squared weighting statement after each base element
in every axis and before evary2 as it compiles your spec. If the spec contains weighting matrices
and T statistics but nasw option on the statement, Quantum issues a warning message at the end

of the compilation stage.

If you want to see the squared weight element in your table, you may typamiseatement by
hand after the base element:

nlOBase
nswSum of squared wei ghts

The effective base

Quick Reference
To print an effective base which will not affect the count in any c=— elements, type:

n31element text[; options]
To print an effective base which will affect the count in any c=— elements, type:
element text; effbase

on ann01, n10, n11 or n15 statement.

Quantum creates T statistics on weighted tables using a special base figure cefffectitabase.
The purpose of the effective base is to reduce the likelihood of the statistics producing significant
results simply because the weighting has made adjustments to the data.
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When surveys are conducted it isimpossible to interview everyone, so what usually happensis that
asample of respondentsisinterviewed and then the results are weighted so that they match the total
population or the proportionsin the total population. Asan illustration, consider the case wherethe
data is weighted by sex. The sample consists of 30% women and 70% men whereas the total
population is made up of 52% women and 48% men.

[]  For further information on weighting, see chapter 1, ‘Weighting’.

In this case, the weighting will inflate the answers given by women and deflate the answers given
by men in order to match the population proportions. Any answers given by women will count as
greater than 1 in the tables and any answer given by men will count as less than 1. To be precise,
women’s answers count as 530, which is 1.733, and men’s answers count as A8, which is

0.686.

The effective base takes these adjustments into account. It is calculated by dividing the squared sum
of weighting factors for an axis by the sum of the squared weighting factors; that is:

EB = (sum of weight factor%)/ sum of squared weight factors

If the data for a particular column has both unweighted and weighted bases of 40, and comes from
12 women and 28 men, the effective base is 32.509. The calculation that produces this value is:

(12x1.733 + 280.686¥ / (12¢(1.733f + 28%(0.686Y)
= 1600 / 49.2162 = 32.509

The effective base is a good criterion for judging how good your weighting is. If the weighting is
inflating the answers from a particular group by a large factor, the effective base tends to be much
smaller than the unweighted and weighted bases. The closer the effective base is to the unweighted
base, the better the weighting is.

You can print the effective base in your tables in two ways; one will affect the results of any special
=— elements and the other will not. c=— conditions can be used to produce a count of respondents

who have not been included in any element since the last base in the axis. When making this

calculation, Quantum ignores all respondents in the last base element, but includes all respondents

in an effective base element created using the effbasekeyword. This could result in no one

appearing in the c=— element, thus defeating its purpose.

To print the effective base without affecting arw- results, write:
n31Element textoptiong
For example:

n31The Effective Base; dec=2
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Otherwise, use the effbase keyword on an n10, n11, n01 or n15 statement as follows:

| ax01
n1l0OBase
nl0Ef fecti ve Base; ef f base

[J For more details on when you should use n31 and when you should use effbase, see section
5.8, ‘Printing the effective base’ in the Quantum User’s Guide Volume 2.

In order for Quantum to report the effective base correctly, make sure that your axis is specified as
follows:

 There is a base element before the effective base element.

* Any condition applied to the effective base element is the same as that applied to the most
recent base element.

» The weighting matrix applied to the effective base element is the same as that applied to the
most recent base element. If you just want to check what the effective base is you can use the
debug or tstatdebug options to produce a file of intermediate values used in the calculation of
the statistics.

[l For more information about thdebug or tstatdebug options, see ‘Checking how Quantum
calculated your statistics’ later in this chapter.

Effective base elements in Quanvert for Windows databases

Elements created 31 or effbase will only appear in Quanvert for Windows databases if you are
running a version of Quanvert for Windows later than v1.2r6.

7.4 Special T statistics and hierarchical data

All of the special T statistics are based on the assumption that the samples being compared are
independent of each other. However, in levels data, there is normally a relationship between the
lower levels and the higher levels, which means that cases at the lower level are not independent
of each other. For example, you would not expect the voting patterns of the members of a
household to be totally independent of each other, nor would you expect the various journeys or
shopping trips made by an individual to be unrelated to each other. These relationships mean that
the underlying assumptions required for the special T statistics are almost never satisfied when you
run the tests on lower level data.
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7.5 The base for T statistics

Quick Reference

The default value for a small base, when the base will be flagged as small, is 100 and the default
value for avery small base, when no statistics will be calculated, is 30. To define your own small
base figure, place the keyword:

smallbase=number

onthe a, sectbeg, flt or tab statement or on the tstat statement for the test. To define your own very
small base figure, place the keyword:

minbase=number

on the a, sectbeg, flt or tab statement or on the tstat statement for the test.

The base element plays an important part in T statistics, not least because its size determines
whether or not the tests are run at all.

The previous section explained how Quantum uses the effective base rather than the weighted base
inthe calculation of T statisticsin weighted tables. In unweighted tables the unweighted baseisthe
same as the effective base.

Where an axis contains more than one base element, the T statistic is calculated on the most recent
base. In weighted runs, a new nsw element will be created for each base with the same conditions
as the main base.

All stetistics are more reliable if they are based on large samples. If the base for a T statistic in an
unweighted table, or the effective base in aweighted table, isless than 100, Quantum treatsit as a
small base and flags the base figure for the column in the printed table with a single asterisk.

If the unweighted base/effective base for a column (row for the Paired Preference test) isless than

30, Quantum sees it as avery small base and flags it with two asterisks and does not carry out the

test. Quantum issues the message ‘base too small (<30)' to warn you that a test has been
suppressed.

You can specify your own values to act as small and very small bases instead of these defaults. To
define your own small base, place the option:

smallbase=number

on thea, sectbeg, flt or tab statement or on thistat statement that requests the test.
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[0 The maximum value for both a small base and a very small base is 255, and the minimum
valuefor both is zero.

To define your own value for avery small base, place the option:
minbase=number

on the a, sectbeg, flt or tab statement or the tstat statement of the test itself.

[] Itispossibleto request multiple statistical tests on asingle table and to define different small
and very small bases on each test. However, when you do this Quantum does not use the small
and very small bases defined for each test. Instead, Quantum searches the tests in a specific
sequence and uses for al the tests on the table the small and very small base figures that are
inforce on thefirst test it finds. If minbase and smallbase were not defined on the test selected
by Quantum, the default values are used. The sequence for the search is paired preference test,
significant net difference test, T-test on column proportions, T-test on column means and
Newman-Keuls test on means.

7.6 Titles for tables with T statistics

Quantum prints afootnote for each test that it runs on atable. The footnote reports the name of the
test, the 1Ds of the elements tested, and the risk level at which the T statistic was tested for
significance. If the table contains small or very small bases the footnote reminds you that * marks
asmall base and ** marks avery small base.

Hereis simple table on which a T-test on proportions (prop) was run:

Base Nort h Sout h East West
(A (B) (O (D

Base 911 125 312 248 210
Brand A 256 16 128AD 88AD 24
Brand B 192 38B 24 56B 74BC
Brand C 247 47BC 72 56 72BC
Brand D 216 24 88CD 48 40

Proportions: Al Columms Tested (5% risk |evel)

The footnote shows that all combinations of column pairs were tested, and that the results were
checked for significance at the 5% risk level — that is, the 95% confidence level.
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Suppressing footnotes

Quick Reference
To suppress the footnotes that Quantum generates automatically place the keyword:

notauto

on the a, sectbeg, flt or tab statement.

You can suppress these automatic footnotes and, if you wish, replace them with titles of your
choice. To suppress the footnotes, place the keyword:

notauto

on the a, sectbeg, flt or tab statement.

Defining your own titles

Quick Reference

To define your own titles for tables with T statistics use tt statements with any of the following
keywords where you require information about the T statistic:

<<minbase>> <<smallbase>> <<conf>>

<<risk>> <<test>> <<cols>>

If you suppress Quantum’s automatic footnotes you may wish to replace them with titles of your
own. Set up your titles usirigstatements, as you would for any other titles. The position ¢f the
statements in the spec determines when and where the titles will be printed. For example, a title
under thetab statement will be printed on that table only whereas one in the axis will be printed in
all tables of which that axis is a part.

When Quantum generates its own automatic footnotes it can pick up the variable information such
as the name of the test or the names of the columns tested from the instructions it holds internally
about how the tables are to be created. To allow you the same flexibility in titles that you define
yourself, Quantum provides a number of special keywords that you may tistadements dab

level and above. When Quantum prints the title it replaces any special keywords with the
appropriate type of information specific to the current table.
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All keywords are enclosed in pairs of double angle brackets. The following table provides details.

Keyword Explanation

<<minbase>> The minimum base/minimum effective base.

<<gmallbase>>  The small base setting.

<<conf>> The confidence level for the current table.

<<risk>> The risk level for the current table (100 minus the confidence level).
<<test>> The name of the test run on this table.

<<cols>> The combinations of columns tested.

Here are some examples of titles using these keywords:

ttl <<test>>. Colums tested: <<col s>>
ttI Mninmumeffective base = <<m nbase>>; Snml| base = <<smal | base>>

These types of titleswork with one T statistic per table only. Y ou cannot request two different tests
on the same table and define different titles with different replaceable texts for each test.

If you specify titles with these special texts for tables without T statistics, Quantum treats the
replaceable texts keywords as ordinary text and prints them. If you do need to define global titles
for tableswith T statistics you can flag them with the word tstat and Quantum will print thosetitles
only on tableswith T statistics. For example:

ttl <<test>>. Colunmms tested: <<cols>>; tstat

[J  For further information about thetstat option on tt statements, see ‘Titles for T statistics tables
only’ in chapter 8, ‘Table texts’ in the Quantum User’s Guide Volume 2.
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7.7 Requesting a test

Quick Reference
To request aspecia T-test, type:

tstat name; elms=elm ids [;clevel=sigl],sig2]] [;minbase=num] [;smallbase=num] [;debug]
[;pvalg]

underneath the tab or | statement for the table or axis in which the test is required.

Yourequest T statisticsusing atstat statement. This goes underneath the tab statement for the table
on which the statistics are required, or underneath the | statement if the test is required whenever
that axisis used. The full syntax of atstat statement is:

tstat name; elms=em ids [;clevel=sigl[,sig2]] [;minbase=num] [;smallbase=num| [;debug]
[;pvals]

where nameisthe name of the test you want to run and elm_ids aretheids of the elementsyou want
to compare. Both these parameters are required; the others are all optional. The sections below
explain each parameter in turn.

[J  For information about minbase= and smallbase=, see section 7.5, ‘The base for T statistics’.

You may run more than one test on a table by listing the approfstatstatements under a single
tab or| statement. The exceptions to this are:

« A combination ofprop (T-test on column proportions) apgt (paired preference test). This
combination is not allowed because one tests rows and the other tests columns.

« A combination ofprop andmean which you request with the optignopmean.

[l tstat is disallowed undea, sectbeg andflt statements, aftexdd, div, sid andund, and before
and statements.

Choosing your test

To define the test you want to run, type the name of the test immediately atisatthkeyword.
Valid names are shown in the following table.
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Name Test
prop T-test on column proportions.
mean T-test on column means.

propmean T-test on column means and proportions.

nkl Newman-Keuls test on means.
ntd Significant net difference test.
ppt Paired preference test.

The automatic footnote tells you which test(s) were applied to each table, or you can define your
own titles using the <<test>> keyword to insert the test name.

Which elements to compare?

Although you give elements identifiers and flag them with tstat or notstat, these do not in
themselves tell Quantum which elements to use with a specific test. The identifier is amarker that
you can use to refer to the element and tstat and notstat flag elements as eligible or ineligible for
inclusion in tests.

To choose the elements for a particular test, place the option:

elms=element_ids
on the tstat statement, separated by a semicolon from the test's name. For example:
tstat prop; el n6=ABC

tells Quantum to run a T-test on column proportions on all possible pairs of columns toan
that is, omB, AC andBc. Any other elements in the axis are ignored even if they have identifiers
and are flagged with thstat option.

You can control more precisely which combinations of elements are compared by listing the pairs
or sets individually, separated by commas.

The option:

el ms=ABC, DE

tells Quantum to test all possible pairs withBT plus the paibeE. Combinations of elements from
the two groups, such a® or CE are ignored.

Different tests expect to test different numbers of elements. The notes given with each test tell you
the exact requirements.
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The automatic footnote lists the combinations of elements tested, or you can print your own title
using the <<cols>> keyword to list the columns tested.

If the test finds that a comparison of two elements is significantly different, it prints the element
identifier of the larger value next to the cell count of the smaller value. Y ou will see how thislooks
in the sampl e tables shown later in this chapter.

Confidence and risk levels

Confidence level and risk level are two ways of looking at the same thing. The confidence level
tells you how certain you can be that any significant differences between the columns tested are
due to some external factor rather than being due to chance. Therisk level is the opposite of the
confidence level and tells you how likely it isthat any differences are simply due to chance rather
than being significant for some other reason.

The sum of the confidence level and the risk level is 100, so a confidence level of 95% implies a
risk level of 5%, and vice versa.

Quantum can test the significance of statistical values at anumber of confidence levels. Acceptable
values in Quantum for all tests except the Newman-Keuls test are 99, 95, 90, 85, 80, 75 and 68.
Acceptable values for the Newman-Keuls test are 99, 95 and 90 only.

If you do not specify a confidence level, Quantum uses the default of 95% confidence.
To specify the confidence level you want for a particular test, add the option:
clevel=level_1[,level_2]

to the tstat statement. If you want to set aglobal confidence level for all tests, place this option on
the a statement instead.

The option requires you to specify one confidence level, but allows an optional second level. If you
specify a second level it must be lower than the first level and must be separated from it by a
comma.

[] If you define two confidence levels you must specify the element 1Ds with elms= all in the
same case. A mixture of upper and lower caseis not allowed.

For the proportions, means and Newman-K eul s tests, Quantum checks first for significance at the
higher level and prints an uppercase letter if the value is significant at that level. If the test fails,
Quantum tests for significance at the lower level and prints a lowercase letter if the value is
significant at that level. Otherwise, no letter is printed.

The same rules apply to the paired preference test, but significance at agiven level is shown by the
letter S (higher level) or s (lower level) as appropriate.
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The significant net difference test uses the higher level only and silently ignores any lower level
that is set.

The automatic footnote reportsthe risk level at which significance wastested. Y ou can specify your
own titles that show the risk level or the confidence level using the options <<risk>> and/or
<<conf>> onthett statement that creates the itle.

Checking how Quantum calculated your statistics

Sometimes you may be surprised by the results of your tests and you will want to check how
Quantum arrived at a particular value. By placing the keyword debug on the tstat statement you
can have Quantum write out the intermediate figures it used to calculate the statistics. This
information iswritten to afile called tstat.dmp. Hereis part of the file that was created for the table
shown earlier in this chapter (some long lines have been split and printed on two lines):

Props for row (#1) "Brand A"

coL SUM W SUM WK) SUM WK2) SUM W2) EFFBA
A 125. 000000 16. 000000  16. 000000 125.000000 125. 000000
B 312.000000  128.000000 128.000000 312.000000 312. 000000

COLS  SUMW SUM WKL) SUM WK12) SUMWK2) SUM WK22) SUM WK1X2) SUM V)
A B 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

TEST P1 P2 CORR S. E D.OF. RSK QRIT QVAL
A B 0.128000 0.410256 0. 000000 0.049813 436.0000 0.05 2.770 -8.013446
TVAL PVAL

5. 666362 0. 000000

The valuesin thisreport are as follows. The first section refers to all respondentsin the row being
tested:

SUM(W) The sum of weights for column A, shown as w in the formulae.
SUM(WX) The sum of (weights times factors) for column A, shown as
Ny
Wi Xy
i=1

in the formulae. Factors are 1.0 for all tests except the test on column means.

SUM(WX?2) The (sum of (weights times factors squared)), shown as

Ny 2
Wi * Xy
i=1

in the formulae. Factors are 1.0 for all tests except the test on column means.
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SUM(W2) The sum of squared weights. Shown as

Wi

i=1

in the formulae.

EFFBA The effective base. Shown as g in the formul ae.

The second section refers to respondents who have overlapping datain the row being tested:

SUM(W) The sum of weights for overlapping data in column A, shown as w, in the
formulae.
SUM(WX1) The sum of (weights times factors) for overlapping datain column A. Factors are

1.0for all tests except the test on column means.

SUM(WX12) The (sum of (weights times factors)) squared for overlapping data in column A.
Factorsare 1.0 for all tests except the test on column means.

SUM(WX2) The sum of (weights times factors) for overlapping datain column B. Factors are
1.0for all tests except the test on column means.

SUM(WX22) The (sum of (weights times factors)) squared for overlapping data in column B.
Factorsare 1.0 for all tests except the test on column means.

SUM(WX1X2)  SUM(WX1) times SUM(WX2).

SUM(W2) The sum of squared weights.

The third section refers to the test itself:

P1 For a proportions test, the proportion in column A. For a means test, the value is
labeled MEAN1 and shows the mean for column A.

P2 For a proportions test, the proportion in column B. For a means test, the value is
labeled MEAN2 and shows the mean for column B.

CORR The correlation co-efficient.

SE The standard error.

D.OF. The degrees of freedom.

RISK The risk level requested for this test (18@wvel).

QCRIT The critical value of the Studentlistribution times,/2 .

QVAL The value calculated by the statistic.

TVAL The T-value calculated &wAL divided by ./2 .

PVAL The P-value.

If you want to see this type of information for all special T statistics in a run, place the option
tstatdebug on the a statement and omit debug from the individual tstat statements.
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Printing probability values

Probability (P) vaues tell you how likely it is that a value returned by a statistic could have
happened by chance in a 2-tailed T-test. The genera rule is that the smaller the probability the
greater the significance of the statistic. A probability value of lessthan 0.05 meansthat thereisless
than a 5% chance that the result is due to chance. This probability corresponds to the 5% risk and
95% confidence levels. If the statistic has a probability of less than 0.05 then the results are
significant at the 95% confidence level.

To see P-values include the option pvals on the tstat statement.

Quantum reports probabilities as a decima value with three decimal places, where 1.000
corresponds to 100%. A probability of 0.862 indicates that the value of the statistic is86.2% likely
to occur by chancein a 2-tailed T-test. The number of decimal placesisnot affected by either dec=
or decp=.

The way Quantum reports P-values varies according to the type of test you are running; for
example, with a test on column proportions Quantum writes the P-values out to a separate file
whereas with asignificant net difference test the P-values are printed on the table itself.

7.8 Overlapping data

Quick Reference
If the T-test isto be performed on overlapping data, type:

overlap
on the a, sectbeg, flt or tab statement.

To suppress the footnote that is automatically generated whenever the overlap formulae are used
place the keyword:

noover lapfoot

on the a, sectbeg, flt or tab statement.

The T-tests on column proportions and column means, the significant net difference test and the
Newman-Keuls test will work on mutually exclusive or overlapping data.
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When the datais overlapping, the formulae which calculate the statistics must be modified to take
this into account. To do this, place the keyword overlap on the tab statement of the table to be
tested, or on the a, flt or sectbeg statement aboveit:

tab regi on reasons; overl ap
tstat prop; el ms=AB, CD

To clarify the difference between mutually exclusive dataand overlapping data consider a question

that asks respondents which of two products they tried. If you create an element that is ‘Tried one
product only’ it will be single coded swerlap is not needed. The element ‘Tried both A and B’

will always be multicoded so you must userlap. Elements such as ‘Tried A or B, or A and B’
could be single coded if no one tried more than one product, or multicoded if some respondents
tried both products. You should always oserlap with elements of this type. You should also use
overlap if you are testing combinations of overlapping and non-overlapping data.

If you do not useverlap when the data is overlapping you can obtain incorrect results. Specifying
overlap when the data is mutually exclusive does not affect the validity of the statistic as this part
of the calculation will simply produce a value of 0.0.

When you request tests on overlapping data, Quantum displays the message ‘Overlap formulae
used’ as part of the standard footnote, just above the small base/very small base messages. You may
suppress this message by placing the keywooser|apfoot in thea, sectbeg, flt ortab statement.

To switch the message back on after switching it offowsel apfoot.

For a more on the theory of overlapping samples, see &istgy Sampling.

7.9 The T-test on column proportions

Quick Reference
To request a T-test on column proportions, type:

tstat prop [;options] [; propcorr]

after thetab or | statement. Uspropcorr to apply a continuity correction to the numerator of the
proportion’s T-value.

This test looks at each row of the table independently and compares pairs of columns to test
whether the proportion of respondents in one column is significantly different from the proportion
in the other. For each pair in which the difference between the columns is significanptliee

smaller column is printed beside the figures in the larger column. For example, if you compare
columnsa andB, and proportiom is found to be significantly smaller than proportgrihe letter

A will be printed beside the figures in column
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If two confidence levels have been defined, the ID will be shown in uppercase if the test was
significant at the higher level, or in lowercaseif it was significant at the lower level.

The T-testisatwo-tailed test. Y ou can check which side of the curvethe T statistic ison by running
the test with one of the options tstatdebug or debug and looking in the tstat.dmp file. Negative
values are on the left of the curve and positive values are on the right.

Y ou may run this test by itself or with a T-test on column means.

With a T-test on column proportions, either on its own or with a T-test on column means, a
continuity correction can reduce the difference between the two proportions compared. It is applied

to the numerator of the proportion’s T-value. If the difference between the two proportions is
positive, Quantum subtracts the correction value from the difference. If the difference is negative,
Quantum adds the correction value to the difference.

[J When you us@ropcorr with apropmean test, the correction is applied to the proportions part
of the test only. It is ignored for the means test.

To request a T-test on column proportions:
1. Insert astat prop statement after th@b or | statement of the table or axis to be tested.
To run this test with a similar test for column means,tsts¢ propmean instead.

Any number and combination of column pairs may be specified as noted earlier in ‘Which
elements to compare?’.

2. To request the optional continuity correction, add the keyywoogdcorr to thetstat prop or
tstat propmean statement.

Example of a T-test on column proportions

This example tests the differences between the proportions of people trying various types of wine
in London and Manchester. In the comparison between columns B and D (women in London and
women in Manchester) a significant difference has been found for those trying brand A: the letter D
beside the figure for women in column B indicates that the proportion of women in London is
significantly larger than the proportion of women in Manchester. A similarly significant difference
exists between columns C and D for brand A. The other comparisons in that row (columns A and
B, and A and C) do not produce significant differences at the 90% level.
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The program written for this test was:

tab wi ne ban01; op=2; nopc

tstat prop; el ms=AB, CD, AC, BD; cl evel =90
| banO1

n00;c=c231'1’

n23London;hdlev=1;unll

col 132;Male;%id=A;Female;%id=B
n00;c=c231'2’

n23Manchester;hdlev=1;unll

col 132;Male;%id=C;Female;%id=D

| wine

nl0OBase

col 111;Brand A;Brand B;Brand C;Brand D;Brand E;Brand F;
+Brand G

nO1Non;c= -7

The table produced is:

London Manchester

Male Female Male Female

(A) (B) © (D)
Base 90 86 90 73
Brand A 8 9D 9D 2
Brand B 8 11 14A 11
Brand C 18B 9 11 10
Brand D 8 6 7 10
Brand E 21 23 24 22
Brand F 6 9 7 6
Brand G 21 19D 20D 12
None 10 14 10 27CB
Proportions: Columns Tested (10% risk) AB / CD / AC / BD

Figure 7.1 T-test on column proportions

In this example, the test was carried out using a 90% confidence level. This means that significant
differences at this level are shown in the table. To see the actua level of significance, we need to
look at the P-values.
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P-values for a T-test on column proportions

Quantum generates a P-value for each pair of columns tested in each row. These show the actual
level of significance. So that al these values may be viewed in alegibleform, Quantum writesthem
out to aseparate log file, tstat.dmp. Thisfileislaid out so that there is one display column per pair
of columns tested, and one row per row tested. Headings indicate which display column refers to
each pair, and the side text for each row (truncated if necessary) is printed at the side of each row.

For example:

A B A C A'D B/ C B/ D C/'D

Ef fect bas 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
18- 24 0.964 0. 862 0.629 0. 811 0.562 0.754

25-34 0. 400 0. 356 0. 263 0. 840 0. 664 0. 830

35-44 0.212 0. 185 0. 547 0. 005 0. 054 0. 482

45-54 0. 452 0. 455 0. 551 0. 106 0. 155 0. 889

55- 64 0. 038 0. 850 0. 340 0.023 0. 310 0. 255

Figure 7.2 P-valuesfor a T-test on column proportions

The P-values in this example show that we can have confidence at the 96.2% level that thereisa
difference between the proportions of respondents aged 55-64 in the A and B columns.

Linesinthe T statisticslog file may be a maximum of 160 characterslong, and aminimum of five
characters is required for each P-value. If your table has many columns and you have requested

T-tests for many pairs of columns, you may find that Quantum has insufficient space to write all

the information it needs in one line. You'll know when this happens because you will see error
messages of the form:

Page n, table m pvals
Error: cannot print number cols in width 160

This does not affect the validity of the T statistics in the table; it merely points to a problem in
writing to the log file.
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7.10 The T-test on column means

Quick Reference
To request a T-test on column means, type:

tstat mean [;optiong]

after thetab or | statement.

This test is similar to the T-test on column proportions, except that instead of comparing
proportionsit compares column means which have been created with n12 statements (this test does
not work on tables of means). Where the mean in one column is significantly different from the
other mean in the pair, the 1D of the smaller mean is printed next to the figuresin the larger column.

If two confidence levels have been defined, the ID will be shown in uppercase if the test was
significant at the higher level, or in lowercase if it was significant at the lower level.

To request a T-test on column means:
1. Insert atstat mean statement after thetab or | statement of the table or axis to be tested.

To run this test with a similar test for column proportions, use the option tstat propmean
instead.

2. Make sure that the row axis contains an n12 statement for the mean.

The Quantum programs required to run a T-test on column means, and the tables produced, are as
shown above for the test on column proportions, except that the row axis must contain an n12. The
test will place letters next to those means which are significantly different from those with which
they were compared.

The ‘P-values for a T-test on column proportions’ section above is also applicable toetbteon
column means.

[l For an alternative method of testing means, see section 7.14, ‘Testing means using the least
significant difference test'.
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7.11 The Newman-Keuls test

Quick Reference
To request a Newman-Keuls test, type:

tstat nkl [;options]

after the tab statement or after the | statement.

This test compares the differences between the means of two or more samples. For each pair of
means in which the difference is significant at the chosen level, the ID of the smaller column(s) is
printed next to the figures in the larger column, as for the T-test on column proportions in section
7.9, ‘The T-test on column proportions’.

If two confidence levels have been defined, libewill be shown in uppercase if the test was
significant at the higher level, or in lowercase if it was significant at the lower level.

To request a Newman-Keuls test:

* [|nsert atstat nkl statement after theab statement of the table to be tested or after the
| statement of the axis to be tested.

The test is applied to all rows for which ttetat flag is set. If the row is anl12, then the
calculation uses thmeans formulae; if not, theropns formulae are used.

The ‘P-values for a T-test on column proportions’ section above is also applicable to the Newman-
Keuls test.
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7.12 The significant net difference test

Quick Reference
To request asignificant net difference test, type:

tstat ntd [;options]
after the tab or | statement, and:
stat ntd, element_ids

in the axis at the point at which the results should be printed.

Thistest deal swith each row independently and comparesthe proportionsin four columnsat atime
to test whether the difference between the values in the first pair of columns is significantly
different from the difference between the valuesin the second pair of columns. For example, when
comparing columns A, B, C and D, the difference between A and B will be tested against the
difference between C and D to see whether the difference between the two is significant.

To request a significant net difference test:

1. Insert the statement tstat ntd under the tab or | statement which creates the table or axisto be
tested.

Columns to be tested must be defined in groups of exactly four. For example:
stat ntd; el ms=ABCD, EFCH

If the number of setsof letters does not match the number of stat ntd statementsin the axis, the
excess of either type is ignored and a warning message to this effect is issued. Therefore, if
there are three groups of columns defined with tstat but only two stat ntd elementsin the axis,
only two statistics will be calculated.

2. For each group of columns to be tested, place a stat ntd statement in the column axis to
determine where the results for those columns should be printed.

[ The stat ntd statement has the same format as the statements discussed in chapter 4,
‘Descriptive statistics’ and chapter 5, ‘Z, T and F tests'.

3. Optionally, addlecp= with a value greater than 0 to the row elements of the table being tested.
(decp= at any higher level has no effect on the way Quantum prints this statistic.)
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The number of decimal places shown for the T statistic is controlled by decp=, for which the
default is zero. If the value of the T statistic is less than one you could find that the T statistic
is replaced by the spechar characters. Setting the number of decimal places to one or more
prevents this happening.

Example of a significant net difference test

This example tests whether the difference between working and non-working women who have
tried non-alcoholic winein London is significantly different from the difference between the same
groups of women in Manchester. The column labeled ABCD shows the value of the T statistic for
each row.

The Quantum programis:

tab wine women;op=2;nopc;c=c132'2’;decp=0
tstat ntd;elms=ABCD

| women

n11TOTAL

n00;c=c231'1’

n23London;hdlev=1;unll
n01Works;c=c149'12’;id=A
n01Does!Not!'Work;c=c149n’12";id=B
n00;c=c231'2’

n23Manchester;hdlev=1;unll
n01Works;c=c149'12";id=C
n01Does!Not!Work;c=c149n'12’;id=D
n23;hdlev=1

stat ntd, ABCD

| wine

n10TOTAL

n00;c=c111’1/7’

col 111;Past 7 days;1-2 weeks;2-4 weeks;1-3 months;3-6 months;
+over 6 months

n00

nO1Never tried non-alcoholic wine;c= -
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Thetableit producesis:

London Manchest er
Does Does
Not Not
TOTAL Wor ks Wor k Wor ks Wor k ABCD
(A (B) (O (D)
TOTAL 1800 572 440 382 384
Past 7 days 23 35 20 23 11
1-2 weeks 15 19 15 12 11
2-4 weeks 13 15 10 17 11
1-3 nmont hs 12 8 15 23 6 25
3-6 nonths 6 8 5 6 6
Over 6 nonths 6 4 5 6 11
Never tried non- 24 12 30 14 43 -11
al coholic w ne
NTD: Columms Tested (5%risk level) - AB/ CD

Figure 7.3 Significant net difference test
This example shows that there are significant differences in the 1-3 months and Never tried rows.

However we cannot tell the degree of significance from these results. For that we need to look at
the P-values.
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P-values for the significant net difference test

In significant net difference tests, the P-values are printed in the ntd column in place of the value
returned by the T statistic. Here is the same table as shown above but with P-values instead of the
value of the T statistic shown in the ABCD column.

London Manchest er
Does Does
Not Not
TOTAL Wor ks Wor k Wor ks Wor k ABCD
(A (B) (O (D)
TOTAL 1800 572 440 382 384
Past 7 days 23 35 20 23 11 0.432
1-2 weeks 15 19 15 12 11 0. 208
2-4 weeks 13 15 10 17 11 0. 894
1- 3 nmont hs 12 8 15 23 6 0. 000
3-6 nonths 6 8 5 6 6 0.241
Over 6 nonths 6 4 5 6 11 0. 059
Never tried non- 24 12 30 14 43 0. 008
al coholic w ne
NTD: Col utms Tested (5% risk level) - AAB/CD

Figure 7.4 Significant net difference test with P-values

The P-value is the probability that the differenceis significant. In this table, any value less than or
equal to 0.05 indicates a difference that is significant at the 95% confidence level or higher.

The P-valuesin this example show highly significant differencesin the 1-3 months and Never tried
rows. The differences between columns A and B are significantly different from the differences
between columns C and D. No other rows have significant differences at the 95% confidence level.
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7.13 The paired preference test

Quick Reference
To request a paired preference test, type:

tstat ppt [;options] [;ppnse]
after thetab or | statement, and:
stat ppt, element_text

in the axis at the point at which the letters should be printed. ppnse tells Quantum to print NS or E
depending on whether or not the value of the statistic is significantly different from ./2.

This test deals with each column independently and compares pairs of rows to see whether the
figuresin each pair differ significantly from one another. If the results of the test are significant at
the selected level, the letter Sisplaced in that column. Thus, if the proportion of women preferring
Brand A islarger than those preferring Brand B, and the difference between the two proportionsis
significant, the letter Swill be printed in the column for women.

If two confidence levels have been defined, significance at the higher level is shown by an
uppercase S and significance at the lower level is shown by alowercase s.

Thistest is generally used in product tests where respondents test two or more products. the rows
are then the products tested.

[1 If a proportion is zero or one, meaning that no-one preferred, for example, brand A, the
correlation coefficient is set to —1.0, the test is carried out and the letter S is printed in the
appropriate column.

The presence of overlapping data is irrelevant with this test, and since overlap calculations involve
more processing time and a larger nums file, you are advised notdeetis@ with this test.

To request a paired preference test:

1. Insert astat ppt statement underneath tta or| statement which creates the table or axis to
be tested.

Row IDs must be entered in sets of exactly two, for example:

tab brands sex
tstat ppt; el ms=AB, CD, AC, AD, BC, BD
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2. Insert a stat ppt statement in the row axis to create a row in which the significance letters
should be printed:

stat ppt, Paired Preference Test

[1 Youneedtoinsert onestat ppt statement into the axis for each pair of rowsyou are comparing;
for example you would need to insert six stat ppt statements for the tstat ppt shown in step 1
above.

3. Optionaly, place the option ppnse on the tstat statement to have the lettersNs and E printed in
the columnswhere the differenceis not significant at the given level. Nsindicates that the value

of the statistic is significantly different from ./2; E indicates that the value of the statistic does
not differ significantly from ./2.

Example of a paired preference test

This example tests whether the number of respondents preferring brand A is significantly different
from the number preferring brand B.

tab opref age;notauto

tstat ppt; el ms=AB; ppnse

f oot

ttl Rows tested A B with nse
| age

n0113-29;c=c205'12’
n0113-39;c=c205'123’
n0113-55;c=c205'1/5’

g Target Total

g market Respondents respondents

g age 13-29 age 13-39 age 13-55
u2

p X X X
| opref

nlOBase

n03Overall preference

n01Prefer Brand A (A);c=c209'1’;id=A
n01Prefer Brand B (B);c=c209'2";id=B
n01No preference;c=c209'3’

stat ppt,Paired Preference

n03

nO1Total;c=c209'123";notstat
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The table produced is:

Tar get Tot al
mar ket Respondent s Respondent s
age 13-29 age 13-39 age 13-55
Base 206 275 303
Overal |l preference
Prefer Brand A (A 104 147 166
Prefer Brand B (B) 101 126 135
No Preference 1 2 2
Pai red Preference E NS NS
Tot al 206 275 303
Rows tested A B with nse

Figure 7.5 Example of a paired preference test

In this example, the paired preference row shows that in the target market there are no significant
differences at the 5% risk level between the number of respondents preferring Brand A and
Brand B. However, there are significant differences at the 5% risk level in the other categories.
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P-values for paired preference tests

In paired preference tests with the P-value option, the P-value is printed instead of the letter
indicators S, NS, E or blank, except that the S is printed next to the value if appropriate. For
example, a paired preference test without P-values might produce the following output:

Base Si ngl e Married Divorced O her
(A) (B) (O (D
Base 200 45* 49* 59* 47*
Ef fecti ve base 100 100 100 100 100
Prefers A 27 27 29 22 30
Prefers B 26 27 18 31 26
No preference 4 7 4 3 0
Tot al 56 60 51 56 55
1st ppt E S E E
Prefers C 18 13 20 22 15
Prefers D 23 22 29 17 23
No preference 4 4 0 5 6
Tot al 45 40 49 44 45
2nd ppt S E E E
Paired Preference: Colums Tested (32%risk level) - AAB - C/D
*smal | base

Figure 7.6 Paired preferencetest without P-values
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When run with the pvals option on the tstat statement, the output would be:

Base
Base 200
Ef fective base 100
Prefers A 27
Prefers B 26
No preference 4
Tot al 56
1st ppt
Prefers C 18
Prefers D 23
No preference 4
Tot al 45
2nd ppt
*smal | base

Si ngl e
(A

45*
100
27
27
7
60

1. 000
13
22
4
40

0. 324S

Married Divorced

(B)

49*
100
29
18
4
51

0.304S
20
29
0
49

0. 420

(O

59*
100
22
31
3
56

0. 370
22

17

5

44

0. 533

Paired Preference: Columms Tested (32%risk |evel)

O her
(D

47*
100
30
26
0
55

0. 698

- A/B -

Figure 7.7 Paired preferencetest with P-values

Although this test was carried out using the 32% risk level (68% confidence level), using the
P-values enables the actual level of significanceto be displayed. For example, thereis a difference
between the numbers preferring Brand A to Brand B at the 30.4% risk level among married
respondents. Note that the value of 1.000 displayed in the Single column for the first paired
preference statistic indicated that there are no differences between the numbers preferring the two

brands.
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7.14 Testing means using the least significant difference test

Quick Reference
To request aleast significant difference test, type:

tstat statistic_name [;options] ;lsd

where statistic_name is mean or propmean.

Thereis an alternative to testing means using the mean and propmean tests. This involves the use
of aleast significant difference (LSD) in which the variance is computed across all the columns
defined with one elms= keyword at once rather than pairwise.

The calculation used depends on whether the sample is independent (non overlapping) or
overlapping. In both cases, the LsD is compared against the difference between each pair of means.
When the difference is greater than the LSD it is significant and the column is marked with a letter
inthat same way asfor other tests. The value of theLsD isprinted directly under the mean to which
it relates and, for each value, Quantum reports the group of elements (hon-overlapping groups) or
pair of columns (overlapping groups) tested.

To request aleast significant difference test:

* Append the keyworthkd to thetstat statement for your test on column means or column means
and proportions.

7.15 Formulae

The formulae for the statistical tests described in this chapter are shown below.

When you ask for special T statistics, Quantum compares the T statistic that is calculated from your
data with a formula that calculates the critical values of a T distribution. If the number calculated
from the data is greater than the number derived from the formula, this is significant and you should
expect to see a T statistic letter on your table. (The number is treated as significant if greater,
regardless of whether it is positive or negative.) If you have asked Quantum to print the
intermediate figures used in the calculation of the statistics, you will see that the last two figures
shown per test are the significance value from the formula, and the T statistic which is derived from
the data.
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General notation

Xyi isthe value of theith case in column k.
W isthe weight for the ith casein column k.
N is the number of casesin column k.
W isthe sum of the weights of the casesin column k; that is
Ny

2 W

i=1
Mg isthe value of the cell count in the row being tested in column k.
P isthe proportion of wy in the cell; that is

I/ W
TT, is the population proportion from which samplek is drawn.
My is the mean of the population from which sample k is drawn.
Oi isthe variance of the population from which sample k is drawn.
X isthe mean of samplek.
§ isthe variance of samplek.
& is the effective base in column k. It is calculated as

L ny DZ

0 0
0y Win
TER N

No is the number of cases in overlap; that is the number of cases in both columns being
tested.
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€ isthe effective base of the casesin overlap. It is calculated as
e
0y Woin
=1 0O
€ =
N, 2
Woi
i=1
W, isthe sum of the weights of the overlapping cases.
Xoi isthe value of the ith overlapping case.
Woi isthe weight of the ith overlapping case.

T-test on column means

Thistest compares the values of the meansin two columns of atable. For each of the two columns
(k=1, 2) we are testing the hypothesis that the population means are the same; that is p;—p,=0.

The sample means are calculated as

Ny
> Wiy
o it

The sample variance is calculated as

. O 0

0 0y WikiXi0 g

1 1M« 2 =1 DD

S = — O% Wy s Xg———F O
Wk 1 %:1 k |:|
Zwki [

] ]

, , , 2 2
It is assumed that each sample is drawn from the same population, so G, = 0,.

We can therefore represent the population variance from which each sample is drawn as 02 .
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Aswe do not know the vaue of 02 weuse S, a pooled estimate of 02 , Where

We-1) S

In the case of unweighted data, this reducesto

Vi

2 _ (=DS+(n-1)s,

In the case of no overlap and if ny,n, > 30, the variable

X1 =Xz
S l+l
& &

In the case of overlap, the T statistic must be adjusted and so

T= isdistributed t with e, + e, — 1 degrees of freedom.

X1 =Xz

S i+l_%
€ & €8

T= and is distributed t with e; + e, — e, — 1 degrees of freedom.
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wherer is the correlation coefficient, defined as

2i
Xoi
i=1 i=1 Wo
o =

B H B ]
0y X DZXZ'D
n 2 |j|:1 |:| n; 2 |j|:l |:|

X1 — Xoi —

i=1 Wo i=1 Wo

where

X = Kyi ® Wy

2 _ Y2

X = X * Wi

Thisformulareducesto 1 for all cases except for overlapping grid tables.

For amore on the theory of overlapping samples, see Kish, Survey Sampling.

T-test on column proportions

This test compares the values of the proportions in two columns of a table. For each of the two
columns (k=1, 2) we are testing the hypothesis that the population proportions are the same; that is
M, — T, = 0, where the sample proportions are p; and p,, defined as

It isassumed that the samples are drawn from a common popul ation so we estimate the popul ation
proportion variance, p, using the formula

r{+r,
Wi + W,

o>
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Thevariable T is calculated as

_ py—pyxcc o _
T= and is distributed t with e, + e, — 1 degrees of freedom.

Pp(1-p) ol , 10
1 Le e
e, +e

where
cc isthe continuity correction, defined as

1M | 1n
= = + =
€= 20, e,

In the case of overlap, the T statistic must be adjusted for the covariance term and becomes

p(1-p) gt , 1 28fon
1 [, e el
e +e

and is distributed t with e; + e, —e,— 1 degrees of freedom.

wherer is the correlation coefficient, defined as

Po—P; pZ/Wo

r

[o]

JIpL P2/ wollp, — P2/ w,]

For more on the theory of overlapping samples, see Kish, Survey Sampling.
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The significant net difference test
For any row, and any set of four columns (k=1,2,3, and 4) let
* The sum of weightsaf),
e The sum of squared Weigh(twi) ,
* The effective basegf) and
« The proportiongp,)
be as previously described.

Let Py; represent the column proportion in the overlap between colkiammj, andey; represent
the effective base in the overlap.

The estimated population variar§eis calculated as

2
= M _ 2(pkj ~ pkj)(ekj -1)
Z € K (ek—l)(ej -1)

k

7]

Then

(P,—=pP1) —(Ps—P3)

/<

and is distributed with e; + e, + e; + e, —€,— 4 degrees of freedom.

T =

For a more on the theory of overlapping samples, see &istgy Sampling.

The paired preference test
For any column and any pair of paired preference rows, let:
* W be the weighted base for the column

« W% be the sum of squared weights for that column

be the effective base for that column
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For rows 1 and 2 in this column,
* P is the proportion in thgh row
* ¢ is the absolute value (as createcbpy 1) in row]

Let the correlation co-efficient between the two rows be:

_ —P1P2
JP1Po(1—=py)(1—py)

Let:
G:;CZD[% C1 ¥ Cop
1 - 2_e0
Then:
p = P1—P;

1
2
Fga-nf

The least significant difference test

For independent (non-overlapping) samples:

For any set of columns defined with ms= keyword, let:

df be the degrees of freedom, calculated as:
df =N - ncols

whereN is the number of observations in all means,raotk is the number of columns
in the set.

t(df) be the critical value df at df degrees of freedom at some confidence level defined by
the user.
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S be the square root of the mean square within the columns defined with elms=:
ncolsx ) Dl/Z
[cols izl ! IE
0N xsg —— O
D.z 4 n O
s= 1= 0
N —ncols
U U
U U
[l [l
[l [l
(l (l
where:
XSO isthe sum over all observationsin columni of the ‘squares of’.
Xi is the sum of the values over all observations in column
n; is the number of observations in column
N is the sum over all observations in coluiof n; (that is, the total number of
observations in thelms= set of columns).
h is the harmonic mean of the number of observations in each group, calculated

as:

ncols

ncols

2

i=1 i

h =
1
n

Then, the Least Significant Differenceis calculated as:

LSD = t(df) s EEH/Z
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For

The

overlapping samples:

significance is tested using the normal tstat method. The LsD is then computed as follows:

For each pair of columns defined with an elms= keyword, let:

df

t(df)

be the degrees of freedom, calculated by subtracting 1 from the number of
observations in the first column.

be the critical value dfatdf degrees of freedom at some confidence level defined
by the user.

be the standard error of mean difference calculated as in the standard tstat
computation (section 7.10, ‘The T-test on column means’).

Then, the Least Significant Difference is calculated as:

LSD = t(df)  se

The N

ewman-Keuls T statistic

Quantum performs the following steps:

Calculates the formula for each pair of columns.
Calculates the sum of these formulae for each column.
Sorts the columns in ascending order of the sum of the formulae.

Compares the significance of each pair of columns with the appropriate value in a lookup table.

The formula for two columna andb, is:

Xa Xp
Na Ny
Qab=
vV J1,0,1 2-corre ekl
B-2 h n e U
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For thetest of means:

where

k represents the number of columns tested.

n

W,

X

e
2

e, = —
WC
k2

e; = —

B Z W,
c=1

N represents the harmonic mean and is calcul ated as

Kk

n = -
1

> e

c=

1C

Quantum User’s Guide, Volume 3

¢ represents the number of observations contributing to column c.
. represents the sum of squared weights for the observations contributing to column c.

o represents the sum of valuesin column ¢, and is calculated as:

. represents the effective base in column ¢, and is calculated as:
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df represents the degrees of freedom and is calculated as:
k 2
df = —= —

W
c=1 C

corr and ekl are the overlap corrections and are calculated as:
[l L[] E
X Xtp
DR

Z XtaXtp — T

corr =
O ? O [?
. axfam% axfbmg
SE 2 Um o, Dg
Xia — f Xtp — -
E??r 0
0 un 0
0 ] 0
2
ekl = f
2

(9]

Z W,
where f represents the number of observationsin overlap contributing.

For thetest of proportions:

[k
2%
c=1

1—
k k
2 el DM
Vv _le=1 Il c=1 |
B 1 1
k rl2
e
czl c
where

k represents the number of columns tested.
N, represents the number of observationsin the base of column c.

W, represents the number of observations in the squared weights row in column c.
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represents the number in arow in column c (that is, the count).

represents the effective base in column ¢, and is calculated as:

k
=y ¢
N represents the harmonic mean and is calculated as

Kk

k
1
czl €

n=

df represents the degrees of freedom and is calculated as:
k n2
df = Z —< -1

W
c=1 ©

corr and ekl are the overlap corrections and are calculated as:

f2
w
2

where f represents the number of observationsin overlap in the base.

ekl =

oOnN

For amore on the theory of overlapping samples, see Kish, Survey Sampling.
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7.16 References

e Kish, L. Survey Sampling. New York: John Wiley and Sons. ISBN 0-471-48900-X.
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8 Creating a table of contents

The table of contentsis a list of the tables which have been produced in arun. At the end of this
chapter there is an example of atable of contents for the sample tables in chapter 11, ‘A sample
Quantum job’ in the Quantum User’s Guide Volume 2.

The table of contents program, tabcon, uses intermediate files generated during the Quantum run
which created the tables. Normally, Quantum deletes these files at the end of the run. If you want
a table of contents you must keep these files. To do this, either use the version of Quantum which
does not delete intermediate files, or use-theption as part of your standard Quantum command.

8.1 Using the default layout

The sample table of contents in Figure 8.1 at the end of this chapter shows the default layout and
content produced by the table of contents program. To obtain atable of contents, type:

tabcon -0 tofc
This saves the formatted table of contentsin afile called tofc.

There are a number of parameters you can use with tabcon to control how the table of contentsis
formatted and printed. The following table provides afull list of these options.

Option Explanation

—f file_name Format the table of contents according to specifications in the named format
file.

-k Keep all intermediate files. By default, tabcon deletes the intermediate

Quantum files it uses. If you have previously flipped the job for use with
Quanvert, and you then run tabcon, you will find that some of thefiles needed
by Quanvert have disappeared. Using—kwhen you create the table of contents
preventsit from deleting these files.

—ofile_name Write the table of contents to the named file. The default is to display the
table of contents on your screen. On systems which allow it, you may use an
output redirection parameter instead of —0. On Unix systems, for example,
you could type:

tabcon > tofc

-p Send the formatted table of contents direct to the printer. The default is to
display it on your screen. This option is not available under DOS.
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Option Explanation

-u Underline using proper underline characters rather than hyphens (the
suitability of this type of underlining will depend on the capabilities of your
printer).

—X Print a summary of how to use tabcon.

8.2 The format file

The format file determines the layout for the table of contents and the type of information it will
contain. It consists of up to four statement typeslabeled a, tt, ord and sel respectively. If used, these
statements must appear in this order. The format file may contain only one each of the a, ord and
sel statements, and up to 32 tt statements. It may not contain any blank lines. If you want to use
blank lines to improve readability, type a space or press TAB before pressing RETURN.

The a statement

Like an a statement in a Quantum program, the a statement in aformat file determines the overall
appearance and requirements for the table of contents. This includes such things as page length,
page width, whether to print lines between entries, how to treat base titles, and so on.

The format of the a statement is:
a;options

where optionsis alist of keywords from the list below separated by semicolons.

Option Explanation

basettl Print table titles starting with Base under the base column rather than under
the title column.

date Print the date.

delim Draw aline between entries.

dsp Print a blank line between entries.

nlo0 Print the first n10 or n11 statement in the row axis under the base column.

page Print the page number of the current table of contents page.

paglen= Set the page length to n lines.

pagwid=n Set the page width to n characters.

roman Print page numbers in roman numerals.
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The following options may be preceded by no to turn off the defaults which they define:

basettl n10
date page
delim roman
dsp section

The default a statement built into tabcon is:

a; pagwi d=132; pagl en=66; nodsp; nodat e; page; nodel i m n10; baset t | ; nor oman

This produces a table of contents with the following characteristics:

» 132 characters per line and 66 lines per page.

* Single spacing.

* No date.

» Page numbers printed in arabic numerals (1, 2, 3, and so on) on each contents page.
* No lines between entries.

» The firstn10 element in the row axis is printed in the base column of the contents.

» Base titles starting with the word Base are printed in the base column.

The tabcon defaults are over-ridden by those in the format file if one has been specified using the
-f parameter or if there is a format file nantedief in the main Quantum directory, your home
directory or the project directory. A standaedlef file is distributed with Quantum.

[1 For further information, see section 8.3, ‘Naming the format file’.

The tt statement

tt statements define titles to be printed at the top of each page of the table of contents. The format
of these statements is:

ttxtext

wherex s a letter defining the position of the text in the line. It may be difloeteft justification,
c for centered, or for right justification.
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Y ou may define 32 lines of titles. If you do not define any, the table of contentswill be labeled with
the main title from the Quantum run itself.

The ord statement
The ord statement defines the content and layout of each linein the table of contents. Itsformat is:
ord;options

where optionsisalist of keywords from the list below separated by semicolons.

Option Explanation

blank=n Printn blank spaces between this and the next column. Use this keyword as
many times as you need.

base[=n] Print the table base imspaces.

basettl[=n] Print base titles im spaces. This keyword is overriddenrimn10 or nobasettl
on thea statement.

page[=n] Print the table’s page numbernrspaces.

table=[n] Print the table number in spaces.

title=[n] Print, inn spaces, any titles selected by $Hestatement.

Y ou define the line layout by typing keywords from this list in the order you want the items to
appear in theline.

For example, if you want the line to contain the page number in afield five spaces wide, the table
number in afield three characterswide, and thetabletitle, and if you want each field to be separated
by three blank spaces, you would type:

or d; page=5; bl ank=3; t abl e=3; bl ank=3; title

If your ord statement includes both title and basettl, but only one is defined with a column width,
the other title will be printed in whatever space remains on the line. If both options are present
without column widths, tabcon takes the amount of space remaining after other columns have been
allocated and dividesit equally between the two sets of titles.

The default ord statement built into tabcon is:

or d; page=4; bl ank=1; t abl e=5; bl ank=1; titl e; bl ank=1; baset t| ; bl ank=1; base=6
This prints:

e The page number in four spaces.

e The table number in five spaces.

192 / Creating a table of contents — Chapter 8



Quantum User’s Guide Volume 3

» Titles whose types are defined on the defsallstatement.
e The base title.

* The table base in six spaces.

Each column is separated by one space.

If you reduce the page width on thestatement but do not define a nerd statement, tabcon
automatically adjusts the program defaults so that they fit the new page width.

The sel statement
Thesel statement determines what types of titles are printed. Its format is:
sel;options

where options is a list of keywords from the list below separated by semicolons.

Option Explanation

flt Print titles undeflt statements.

high Print titles from higher dimension axes.

side Print titles from row axes.

tab Print titles under théab statement.

top Print titles from column (breakdown/banner) axes.

The defaulsel statement built into tabcon is:
sel ;flt;tab;side
It prints titles found undeit andtab statements, and titles defined in row axes.

Titles starting with the word base are normally printed in the base column. You may force tabcon
to treat these titles in the same way as other titles by plaobagettl on thea statement.
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8.3 Naming the format file

tabcon has default settings built into it, and if these are satisfactory you need not use aformat file
at al. If you want a different layout for some tables, or you want to include more or different
information about each table, you need to create aformat file. If you call the file tc.def and create
itinoneof alist of directories that tabcon searches automatically, there is no need to name thefile
on the tabcon command line. Where you create tc.def depends on which tables it applies to:

« If you want all tables of contents to look the same (for example, if you have a house style), then
create the file in the main Quantum include subdirectory:

DOS %qthome%\include\tc.def

Unix $oTHOME/include/tc.def

« If you have a style which you always use for your jobs, create the file in your home directory.
» If the layout or content is unique to one job, create the file in the project directory.

* You can also create format files with other names and in other directories. This is particularly
useful if you do work for a number of clients who each have different requirements for their
tables of contents. If you create a separate file for each client and keep it in, say, your home
directory, you can call up the file for an individual client by naming it on the tabcon command
line by using —f. For example:

tabcon -f $HOVE/tc.ben -0 tofc
Since it allows many format files to exist, tabcon always searches for them in a fixed order:
1. Internal defaults
2. Main Quantum include directory
3. Your home directory
4. Project directory
5. File named with —f

tabcon reports the names of the format files it has used and the order in which it has used them as
it runs.

In the example below, tabcon has used the installation format file and the project format file only:
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Tabcon stage 1, version 9.1

Created Tue Cct 27 11:49:20 Gvr 1992

Using formats fromfornmatfile /qtine/v5sd.1/include/tc. def
Using formats fromformatfile tc. def

No errors found in formatfiles

Tabcon stage 2, version 9.1

Created Tue Cct 27 11:49:20 GMI 1992

Sometimes a file at a lower level overrides the same file at a higher level, at other times the
information in the lower level fileis additional to that in the same file at the higher level.

The table below shows what to expect for each format statement:

a New keywords at |lower levels are additional to those at higher levels. If the same keyword
is present with different values at different levels, the lowest level overrides the higher
levels.

tt Lowest level is additiona to higher levels.
ord Lowest level overrides higher levels.

sel Lowest level overrides higher levels.
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26 May 1988
VI SI TOR SURVEY - BRI TI SH MUSEUM ( NATURAL HI STORY)

Page Tabl e Title Base Tot al
1 1 Q2. Age Al l Respondents 605
QL. Sex Al l Respondents
2 2 Q7. Have you visited the Museum before? Al l Respondents 605
. If so, number of previous visits excluding
this one
3 3 Ql2. Have you visited any other nuseum art Al |l Respondents 605

gall ery before today

and/ or do you intend to visit any others?

QL3. Museum/ Art Galleries visited/intended to All who visited other nmuseuns before today
visit

and/or intend to visit others

4 4 QL. How | ong have you been in the Museum today? All Leaving Museum 301
Q2. Was your stay |longer/shorter than intended? All Leaving Museum

6 5 Q3. What do you renmenber seeing? All Leaving Museum 301

8 6 Q7. How did you find your way around the Miuseunf? All Leaving Museum 301

9 7 @B. Could signposting be inproved? All Leaving Museum 301
@@. How do you think it m ght be inproved? All Leaving Museum

Al'l who think signposting could be inproved

Figure 8.1 Sample Table of Contents




9 Laser printed tables with PostScript

If you have a laser printer which recognizes the PostScript language, you can produce Quantum
tables in this format by running a postprocessor, pstab, after the standard Quantum run. This
provides you with:

More flexible formatting capabilities for row text and column headings.

Access to a wide range of different fonts.

The ability to print pound signs.

The ability to print logos.
The Quantum commands required for these facilities are described below.

The fonts which are used for printing Quantum tables on a laser printer are usually proportionally
spaced. This means that each character is printed in the minimum amount of space required; so the
letter ‘i’ takes up less space on a line than the letter ‘m’. In axes where you define the column
headings withg statements, or where you lay out the row text in a particular way, the use of
proportional fonts means that the printed output will not look the same as the layouts in your
Quantum program. It is therefore necessary to insert some additional characters in these texts to
define how they should appear on the laser-printed output.

[1 Thehitch andsqueeze facility is currently not available for PostScript tables.
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9.1 Printing output with pstab

Quick Reference
To generate tables in PostScript format, run a standard Quantum tabulation job and then type:

pstab [—X] [-d] [-9 [-f font_file] [—o output_file] [—p printer] [t tabcon_file]

To print output on a PostScript printer, first run the job as usual to create atablesfile. Then run the
program pstab to format and print the tables on the laser printer:

pstab[—X] [-d] [ [-f font_file] [-o output_file] [-p printer] [t tabcon file]

The following table provides details of the parameters.

Parameter Explanation

—X Print a summary of usage and exit.

—d Stamp the word ‘draft’ across the tables.

-s Tranglate $ signsin the file to pounds signsin the printed outpuit.
—f font_file Take fonts and logo definitions from the named file.

[1  For further information, see section 9.7, ‘Fonts and logos’.

—ooutput_file Save the PostScript output in the named file. The file may then be printed on
a PostScript printer using the lpr command.

—p printer Print the output on the named printer. This option uses the Unix Ipr command
to queue the print job. So this option does not work if the Ipr command is not
available on your system.

This option is not available when running Quantum under DOS.

—t tabcon_file Take the format for the table of contents from the named file. pstab
automatically generates a table of contents file. Thiswill be printed after the
last table.

[1 pstab uses many of the intermediate files produced by the normal Quantum run. To keep these
files for use with pstab, either use the version of Quantum which does not delete intermediate
files or include the option —k on the standard Quantum command line. Also, do not clean the
directory in any way after the run has finished.
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9.2 Column headings

Quick Reference
To determine the justification of column headings above columns, use the characters:

A Center the following text.

~ End of text block.

} Right-justify the following text.

{ Left-justify the following text.

I Optional break point in text (replace with space).

|  Optional break point in text (replace with nothing).

Column headings that are generated automatically without the use of g and p statements are laid
out so that the table extends across the full width of the page. Long texts are folded as necessary to
create multi-line headings right-justified above the numbersin each column. Y ou can usethe! and |
characters to force breakpoints in element texts used for column headings. However, the ! and |
characters only cause a breakpoint in PostScript output when the element text is too wide for the
column, whereas they always cause a breakpoint in the standard outpui.

Column texts defined on g statements may be left-justified, right-justified or centered within a
column. The position of atext in a column is determined by the use of the characters{ }, ” and ~
in the text where you would normally have a| or a blank space between columns:

} Start right-justified column text.
{ Start left-justified text.
A Start centered text.

~ End of text block, for example, acolumn heading. If thisis omitted, the column is assumed
to end at the next { } or ~ character, whichever is the sooner. These specia characters are
the defaults. Y ou may define your own characters which will be used in place of any or all
of the defaults.

The characters{ } and * mark the start of a column and ~ marks the end. Any text between these
charactersisjustified according to the character which precedes them.
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For example:

| color

col 32; Base; Red; Green; Yel | ow

o} Base~ } Red~ } Green~ } Yell ow
p X X X X

reguests that the column headings should be right-justified in the space between the } and ~
characters— that is, the right-most character of the column heading should be printed immediately
above the right-most digit in that column, as specified bytbtement. Without the ~, the text
would be right-justified between the } signs before and after the column text.

Similarly,

| color

col 32; Base; Red; G een; Yel | ow

of Base{ Red{ G een{ Yell ow
p X X X X

causes column headings to be left-justified above each column of numbers, whereas:

| col or

col 32; Base; Red; Green; Yel | ow

gh Col or Preferred ~
g} Base” Red” G een™ Yell ow
p X X X X

indicates that the Base text should be right-justified while the remaining column texts should be
printed centrally above each column. The overall axis heading will be centered above the column
headings. Right-justified text above columns generally looks best, particularly for the lowest level

of headings (the colors in our examples), so you'll probably use the } character in most of your

headings.

You will notice from these examples that the column heading is set out exactly as it has always
been; the only difference is the presence of the } and ~ characters at the start of each column where
you would normally have typed a space. The position of the special characters is important since
they determine the space in which the column headings will be justified. In our examples we’ve
placed the special characters immediately to the left of the cell marker prstditement so that

the text is justified between the end of the previous column and the end of the current column. If
you place the special characters in other positions, the text will still be justified between those
characters even if this means that it no longer lines up with the columns themselves.

If you type text org statements but omit the layout control characters, the tables will contain blank

lines instead of column headings. Control characters do not affect your tables when they are
formatted for printing on a non-Postscript printer; that is when you run Quantum but not pstab. The
column headings retain their correct layout with the special characters being replaced by spaces.
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In tables with a large number of column headings, it may occasionally happen that there is not
enough room on the page to fit the individua column texts in the space allocated to each column.
For instance, where you ask for along word to be centered across a column, the column may not
be wide enough to print the text in the font you are using. If this happens, Quantum will squash the
characters until the text fitsin the space available.

User-definable PostScript characters

Quick Reference

To define your own special characters create a file called gtform containing one line of just six
characters (blank counts as a character). The first character is the replacement for the default ~
character, the second character is the replacement for the default ~ character, and so on.

Alternatively, you may define the six characters using the variable QTFORM.

The characters:

~ AN { }

on g statements, and the characters:

in element texts determine how the column headings will be laid out on the table. These characters
are defaultswhich you may changeif you wish. Thereare several waysof doing this, but in all cases
you must always define all six special characters, in the order they are shown here, even if some of
them are the same as the defaults.

Replacement of special characters may be defined globaly for al jobs, or individualy for
particular jobs by placing the new charactersin afilein one of the following locations:

DOS Project-specific defaultsin gtform in the project directory.

Unix Installation defaults in $QTHOME/include/qtform or project-specific defaultsin gtformin
the project directory.

If you wish to define your own personal defaults, you may do so using the environment variable
QTFORM.

Quantum searchesfirst for the environment variable, then for gtform at the project level, and finally
for gtform at installation level, stopping at whichever oneit finds. If none of these exist, Quantum
uses the default characters.
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Todefineyour own specia characters, create agtform file containing oneline of just six characters:
char1 char2 char3 char4 char5 char6

where charl is the replacement for the ~, char?2 is the replacement for the *, and so on. Y ou may
include blanks (spaces) in the list of characters, but these mean that the special characters they
replace will have no special meaning at all to pstab.

The example below replaces the curly braces and the pipe symbol with a colon, a semicolon and
an ‘at’ sign respectively. All other characters are unchanged:

~N @

The next example contains blanks for the { and } characters. If pstab reads these charagers on a
statement it will print them as part of the column heading rather than reading them as left and right
justification symbols:

~N ||

The final example illustrates how to prevent the characters | and ! from having special meanings in
element texts. You might wish to do this if you need to print these characters as part of the element
text:

~}

[1 This change affects all axes in the run, not just the axis in which these characters form part of
the element text.

If you wish to use the environment varialge=ORM rather than creating a file, just list the six
characters as the value of the variable in the usual way. If the list of characters contains blanks you
must enclose it in double quotes.

If the file or character list contains more or less than six characters Quantum issues an error
message to this effect as the tables are formatted and uses the built-in defaults instead. If this is your
only error, you may correct the value @$0oRrM and rerun the job wituantum —o .
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9.3 Underlining column headings

Quick Reference
To underline text, type the following characters on a g statement:

—or_ to print asingle thin line

= to print asinglethick line

Lines drawn with hyphens or underscores in column headings may still be printed. Thin lines may
be drawn with — or _ characters, and a single thick line with the = character.

9.4 Text alignment in row axes

Quick Reference
To determine the justification of words or sections in row texts, use the characters:

} right-justify the following text
{ left-justify the following text
A center the following text
~ end of text block

and place the statement:
nO3#& character

at the start of the axis, whetbaracter is one of the special characters shown above.

{, }, ~ and ~ may also be used with row texts which need to be laid out in a particular format. For
instance, where the row texts are scores you may wish to print the factors directly underneath one
another rather than just in the next free column, thus:

Excel | ent (+2)
Very Good (+1)
Aver age (0)
Poor (-1)
Very Bad (-2)
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In order to have row texts aligned in columns you need to start the axis with an n03 statement of
the form:

n03#& X

where X is one of the specia characters{ } or ~. The number of spaces between the & and the
special formatting character depends on where you want the aligned column to start. For instance,
if you want text to be aligned on column 20 you would type 19 spaces and then the formatting
character in the 20th position.

Thenin theindividua elementsyou place a~immediately before the first character whichisto be
part of the aligned column (for example, the scores). Long texts before the ~ will be folded, but
texts after it will be squashed if they will not fit within the remaining space in the side text.

Here is an example which lines up the first character of each score in column 20. Notice the { for
left-justification on the n03#& statement and the ~ on the elements:

n03#& {
nl0Base

n0lExcellent ~(+2);fac=2;c=c237'1’
n01Very Good ~(+1);fac=1;c=c237'2’
n01lAverage ~(0);fac=0;c=c237'3’
n01lPoor ~(-1);fac=-1;c=c237'4’
n01Very Bad ~(-2);fac=-2;c=c237'5’

Sincethisisasimple axis it could have been written using a col statement:
n03#& {

col 237;Base;Excellent ~(+2);%fac=2-1;Very Good ~(+1);
+Average ~(0);Poor ~(-1);Very Bad ~(-2)
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9.5 Character sizes and fonts for titles

Quick Reference
To define the percentage by which titles should be enlarged or reduced in size, type:

#snumber
at the start of the text on the tt statements. The standard size is 100 (i.e., 100%).
To define the font in which the atitle should be printed, type:

#fnumber

at the start of the text on the tt statements. number is the number of the font youwishtouseasitis
defined in the font table.

Tabletitlesdefined on different parts of thetable, for example, attl followed by attc, will be printed
on the same line. A new-line will be produced when a subsequent title is defined for the same
position as a previous one, for example, a ttr followed by attr. The texts are not checked as to
whether thereis sufficient spaceto fit them in. Therefore, the user must check whether thisislikely
and control the production of a new-line by means of blank tt statements.

All numbers and texts in a table are printed in a standard size using the fonts you request, as
explained below. Text defined on tt and n03 statements may be enlarged or reduced in size by
preceding the text with the notation:

#sn

where nisanumber defining in percentage terms the amount of enlargement or reduction required.
The table title on the sample landscape table was generated by the statement:

ttc#s150VI SI TOR STUDY - BRI TI SH MUSEUM ( NATURAL HI STORY)

The #s150 indicates that it should be printed 150% as large as the rest of the table text. A similar
n03 statement might read:

n03#s75Text at three-quarters the standard size

Quantum has a standard set of fontsthat it uses for printing tables. The default is Helvetica. These
fonts are declared in afont table, and each font is represented by a number based on the position of
that font in the table. The first font in the tableisfont 0.
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Y ou might wish to print titlesin adifferent font; for example, HelveticaBold or Helvetica-Oblique
(italic). To do this, type:

fnumber
in front of the text on the tt or N03 statement.
For example:
ttc#f 2General El ection Survey

tells Quantum to print the title in font 2. If you use Quantum’s standard fonts this is Helvetica Bold.

[l For more information on fonts and the font table, see section 9.7, ‘Fonts and logos’

9.6 Boxes in tables

Quick Reference
To suppress the automatic table border, type:

#nopagebox
in the font file.

To print boxes around sections of a table, type:

boxs Start a box.

boxe End a box.

boxl Draw a line between each column or row within the box.

boxg Start boxes above column headinggy@tatements (used witioxs).

Tables printed on the PostScript printer are automatically enclosed in a border. If you want unboxed
tables, place the stateme#itopagebox in the font file (specified with the —f option on the
command line).

Additional statements have been added to Quantum to enable you to place boxes around selected
cells in a table. For example, it is possible to print a table in which rows 3 to 5 and columns 1 to 4
are enclosed in a box.
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The statements associ ated with boxes are:

boxs Start a box.
boxe End abox.
boxI Draw aline between each row or column within the box. In row axes this generates a

horizontal line; in column axes avertical lineis drawn.

boxg Start boxes above rather than below column headings defined with g statements. This
keyword requires boxs to be specified as well.

Boxes will only be drawn if these statements are present in both the row and column axes; if they
are present in only one axisin atable, no boxeswill be drawn. Additionally, abox extends the full
width of the column rather than enclosing just the numbers themselves. Any box statements in
illegal or irrelevant positions are silently ignored.

Hereisan example:

tab rowax col ax
| rowax
nlOBase
n0l1Brand A
boxs
n01Brand B
n0lBrand C
boxe

| col ax
nlOBase
n01Red
boxs
n01BI ue
n01G een
boxe

This generates a table with 16 cells of which four are enclosed in a box, thus:

Base Red Bl ue G een
Base X X X X
Brand A X X X X
Brand B X X | X X
Brand C X X | X
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If you wanted to draw a horizontal line between Brand B and Brand C and a vertical line between
Blue and Green, thereby giving the appearance of a boxed table, you must insert boxl statementsin
the appropriate places as follows:

| rowax

boxs
n01Brand B
boxl
n0lBrand C
boxe

| col ax
boxs
n01Bl ue
boxl
n01G een
boxe

This generates the following table:

Base Red Bl ue Green

Base X X X X

Brand A X X X X

Brand B X X | X | X
|- [EEEREEE |

Brand C X X | X | X
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9.7 Fonts and logos

Quick Reference
Tointroduce alist of fonts for the tables, type:

#fonttable

in the font file. Follow this with the names of the fonts to be used, one per line. Terminate the list
with:

#endfonttable

To scae afont up or down from its default size, enter the font name followed by a space and the
scaling factor.

The PostScript laser printer offers awide variety of typefaces and type styles. The font= option on

the a statement determines which parts of the table are printed in which typeface — for example,

you may decide to print absolutes in the standard typeface, percentages in italic and the run title in
bold.

Quantum provides a standard set of fonts which will be used if ydienisebut do not name the
fonts to use. These are:

font=0 :Helvetica

font=1 : Helvetica-Oblique
font=2 :Helvetica-Bold

font=3 :Helvetica-BoldOblique
font=4 : Times-Roman

font=5 : Times-Italic

font=6 :Times-Bold

font=7 : Times-Boldltalic

The first font in the list is the default font which will be used if no other fonts are defined, or if an
invalid font= option is givenfont=8 when no font is defined for position 8), or if you misspell a
font name.

You may also choose to print your tables using an entirely different font to the default — for
example in the AvantGarde or Souvenir font. A full list of the fonts available may be obtained from
your printer supplier. To print in a different font, create a font file starting with a line containing

the word#fonttable and then list the names of the fonts you wish to use, one font name per line.
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Thelist must be terminated with aline containing the word #endfonttable. If you want to print your
tables using the Avant-Garde font, for example, your font file might be:

#fonttabl e

Avant Gar de- Book

Avant Gar de- Book

Avant Gar de- Demi

Avant Gar de- Dem bl i que
Avant Gar de- BookQbl i que
#endf ontt abl e

Here, thefirst font corresponds to font=0 (the default font), the second font correspondsto font=1,
and so on. If the font= option is:

font=(a=2, tab=2, pc=3, nunb=1, page=4, dat e=4, t ype=4)

titles following the a and tab statements will be printed in font 2 (AvantGarde-Demi), percentages
will be printed in font 3 (AvantGarde-DemiOblique), all other numbers will be printed in font 1
(AvantGarde-Book), and the page number, date and output type will be printed in font 4
(AvantGarde-BookOblique). All other parts of the table will be printed in font 0 (AvantGarde-
Book).

If you find that the character sizes used in PostScript tables are generally too small or too large, you
may alter the default size by defining the font with a scaling factor in the font table section of the
font file.

Scaling factors are proportions written as decimal values, so to make characters twice as large you
would enter the scaling factor as 2.0. To make the characters one and a half times their default size
you need afactor of 1.5, whereasto make the characters 95% of their current size you need afactor
of 0.95.

To define ascaling factor, just type the font name followed by a space and the scaling factor in the
font table. Here is an example that increases the standard character size for the Helvetica font by
35% and the character size for the Times-Roman font by 50%:

#fonttabl e

Hel vetica 1.35
Ti mes- Roman 1.5
#endf ontt abl e

If you run tables using this font table, Quantum uses Helvetica as font O and Times-Roman as
font 1. If you have any font statements that refer to other font numbers you will see error messages
when Quantum prints your PostScript tables.

Logos are defined using the PostScript language and are included in the font file after the font
definitions. They are printed at the same time as the tables. If you wish to include alogo on your
tables, contact your SPSS MR support representative.
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9.8 Positioning tables on the page

Quick Reference
To print small tables left-justified on the page, type:

#tableleft

inthefont file.

Because the laser printer uses proportionally-spaced fonts and prints in a smaller type size than a
line printer, tables which would normally fill a page of line printer paper will only partialy fill the
page when the table is laser printed. When the column headings are defined on g statements and
the table is narrower than the page width, Quantum will print it centrally in the width of the page.
If you want the table to be |eft-justified on the page, enter the command:

#tableleft
in the font file containing the font definitions.

You may aso scale the table as a whole up to a larger type size by defining smaller values for
pagwid= and paglen= on the a statement. For example, when printed using the default type size,
the sample table occupies half apage. We have scaled it to fill the whole page by defining the page
to bejust alittle larger than the table itself — that is,pagwid=115; paglen=>50.

If you are printing more than one table, you will need to take the width of the widest table and the
length of the longest one as guidelines for the overall length and width required. Since it is not
possible to gauge exactly how many lines the table will occupy when it is laser printed, it is best to
increase your line counts by a small amount as in the example above.

9.9 Tables without a table of contents

pstab automatically creates a table of contents which it prints, starting on a new page, at the end of
the tables.

Under Unix you can suppress the table of contents if you do not want it, by running qout and g2ps
rather than pstab:

gout -p | g2ps -f format file -o tables file
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9.10 Font encoding in PostScript tables

Font encoding isamethod of defining and printing charactersthat are not part of the standard Ascl|
character set. Y ou can think of it asatranslation service whereby the printer reads a character from
the tables or table of contents, looks it up in a trandation table and prints the corresponding
translation character.

Quantum comes with one encoding scheme already set up, which alows you to print characters
from the Microsoft Multilingual (Latin 1) character set (in DOS this is known as code page 850),
but you can define other translations if you wish.

Each font encoding schemeis held in a separate file in the QTHOME include directory. Thefilesare
called name.fen, where name is any name you choose (it is sensible to choose a name that reflects
the name of the character set or code page). The name of the Microsoft Multilingual encoding file
is cp850.fen.

Requesting font encoding
To request font encoding, include the option:
—eencoding_scheme

in your pstab command. Where encoding_scheme is the name of the encoding file without the .fen
extension, so to request encoding using the Microsoft code page 850 scheme you would use the
option- e cp850.

Defining your own encoding sets

If you are using a different character set you may create your own encoding files. For example, if
you are working on a PC that uses the Slavic character set (code page 852) you may wish to create
an encoding file for that character set so that your printed tables match those you display on your
screen.

Creating encoding files requires some knowledge of PostScript, but the general procedure is as
follows.

First, make alist of the charactersin your character set that print differently to the way they appear
on your screen (mostly, these characters will appear as blanks in the printed output). These are the
characters for which translations are required. Normally these will be the characters 127 to 255
which form the extended AsSCIl character set: characters O to 31 are not used for keyboard
characters, and characters 32 to 126 (the standard AscIl character set) are common to al code

Pages.

Create anew encoding file with an appropriate name and a..fen extension. Y ou could use cp850.fen
as atemplate.
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For each character requiring translation, write an Encoding statement that defines the character’s
decimal value and the name of the PostScript character or symbol you want to print in its place.
You'll find a list of character and symbol names for all standard PostScript fonts in the back of the

Adobd] PostScript Reference Manual.

An alternative to creating an encoding file is to place all the encoding information in the Quantum
job’s PostScript format file as user-defined code, as described in the next section.

9.11 Personalized code in the PostScript format file
You may now include any PostScript code you like in the format file for pstab and pstabcon. Type:
#postscript
before the first line of your code and:

#endpostscript

after the last line. You could use this feature for declaring your own encodefont routine for font
encoding.
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A Options in the tabulation section

Keywords preceded by an asterisk may be used with the prefix no to switch off a global
requirement for a specific table or element only. If the keyword is followed by an equals signiitis
omitted when no is used (for example, inc= becomes noinc).

Option a/flt/tab/sectbeg I n/col/val/bit/fld
acr100 Yes — —
anlev= Yes Yes —
axcount aonly — —
axreq= aonly Yes —
axtt Yes — —
baft Yes — —
base — — Yes
byrows — Yes —
c= Yes Yes nonly
celllev= tab only — —
clear= — Yes —
clevel= Yes — —
coltxt= — — n03 only
colwid= Yes Yes Yes
csort= Yes — —
date Yes — —
dec= Yes — Yes
decp= Yes — —
dp aonly — Yes
dsp Yes Yes Yes
dummy — — n01l andni5 only
effbase — — Yes
endnet — — Yes
endsort — — Yes
ex= — — Yes
exportmp Yes — —
fac= — — Yes
figbracket — Yes Yes
figchar= — Yes Yes
figpre= — Yes Yes
figpost= — Yes Yes
flt= nota — —
flush Yes — —
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Option a/flt/tab/sectbeg I n/col/val/bit/fld
font Yes — —
graph Yes — —
group= — — Yes
hd= — Yes notn
hdlev= — — n23 only
hdpos= — — n23 only
hold= — — Yes
hitch= Yes — —
hug= — — Yes
id= tab only — Yes
ignor ezer os — — n07 only
inc= Yes Yes Yes
inctext= Yes Yes Yes
indent= Yes Yes Yes
keep= tab only — bases only
lang= a andtab only — —
levbase — — Yes
linesaft Yes — —
linesbef Yes — —
manipz Yes — —
maxim Yes — Yes
means Yes — Yes
median Yes — Yes
medint= Yes — —
minbase= Yes — —
minim Yes — Yes
missing= Yes Yes Yes
missingincs aonly — —
missingval — — Yes
netsm Yes Yes —
netsort= aonly Yes —
nocol — — Yes
noexport — — Yes
nohigh — — Yes
noover lapfoot Yes — —
noprint Yes — —
noround — — Yes
norow — — Yes
nosort — — Yes
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Option a/flt/itab/sectbeg I n/col/val/bit/fld
notauto Yes — —
notstat — Yes Yes
notbl Yes — —
nsw aonly — —
ntot / nontot — — Yes
numcode= — Yes —
nz Yes Yes Yes
nzcol Yes — —
nzrow Yes — —
op= Yes — Yes
overlap Yes — —
page Yes — —
paglen= Yes — —
pagwid= Yes — —
pc Yes — —
pcpos= Yes — Yes
pcsort Yes — —
pczerona Yes — —
per centile= Yes — Yes
physpag aonly — —
printz Yes — —
reg= — — Yes
rinc Yes — —
round Yes — —
rsort Yes — —
scale= Yes — Yes
side= Yes — —
smallbase= Yes — —
smbase= Yes — —
smcol Yes — —
smflag= Yes — —
smrow Yes — —
smsup+ — — Yes
smsupa= Yes — Yes
smsupp= Yes — Yes
smsupt= Yes — Yes
smtot= Yes — —
sort Yes Yes Yes
sortcol — — Yes
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Option a/flt/tab/sectbeg I n/col/val/bit/fld
spechar= Yes — —
squeeze= Yes — —
stat= Yes Yes —
subsort — — Yes
summary — Yes Yes
supp — — Yes
tabcent Yes — —
title Yes — —
topc Yes — —
toptext= — — Yes
tstat Yes Yes Yes
tstat tts tts —
tstatdebug aonly — —
ttbeg= Yes — —
ttend= Yes — —
ttord= Yes — —
tx= — — notn
type Yes — —
unl tts tts Yes
uplev= — Yes —
useeffbase aonly — —
wm= Yes — Yes
wmerrors aonly — —
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base, base element 2-113
binasc.dat, octal punch codesfor ASCII character set
4-171
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2-249
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data-mapped variables 1-213
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with the effective base 2-153, 3-147
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passing variableswith 1-190
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adphanumeric 1-58

highest 1-57, 1-198, 3-47
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location of 1-55, 3-47, 4-2

repeated 1-56

required 1-56
card_count, number of cardsread so far 1-52
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firstinrecordread 1-51

lastinfileread 1-52

lastinrecord read 1-51

maximum per record with levels 4-2

more than 100 columns in multicard records

1-63

number read so far 1-52

read in during current read 1-50

read in for current record 1-50
cards=, defining levels 3-46, 4-2
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cancel incremental valuesfor 2-45

file 4-22

incremental valuesfor 2-42, 2-120
celllev=, updatetableat higher level thanaxes 2-174,

3-54

comparison with uplev 3-58

example of 3-58

statisticswith 3-61

with grids 2-246
Center tables on page 2-22
Change record length using len= 1-78
Changes, before and after, test for 3-83
Character set 1-7, 4-169, 4-171
Characters allowed in variable names 1-195
Charactersin extended ASCI| character set 4-171
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Chi-squared test
onedimensional 3-73
exampleof 3-74
formula 3-89
single classification 3-78
exampleof 3-80
formula 3-90
two dimensiona  3-76
exampleof 3-77
formula 3-89
Clean datafile 1-228, 4-16
clean.q, clean datafile 1-228, 4-16
clear, reset variables to initial state 1-111
advantages over assignment 1-111
clear=, reset axiscells 2-41, 3-64
clevel
confidence leve for specia T stats 2-26, 3-156
test for significance with chi-squared test 3-78
Codes
/with 1-15
adding into columns 1-102
checking exclusive 1-150
checking number in column 1-154
checking type of 1-146
checking with require 1-144, 1-148
comparing 1-31
copying 1-90
counting, in columns 1-28
deleting 1-103
entering 1-14
listof 1-13
replacing 1-92
set random into columns  1-107
symbolic parameters for 2-232
Coding, defining axis requirements 2-25
Coding, summarizing for axes 2-25
col, basic count elements 2-83
blanks with 2-84
conditions 2-86
semicolonsin text 2-85
text-only elements 2-88
col, column element 2-115, 2-140
colmap, column/code map for axes 1-226, 4-16
colrep, check column and code usage 4-27
coltxt, print text in main body of table 2-61
Column and code map for axes 1-226, 4-16
Column and code usage, check 4-27
Column headings 2-159
blank lines after 2-14, 2-162
blank lines before 2-14, 2-162
defining for Quanvert 4-71
in laser printed tables 3-199
line titles up with start of 2-204
splitting long texts 2-163
suppress with squeeze=2 2-193
text differs from row text 2-118
underlining 3-203
using colwid= 2-164
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Column headings (continued)
using pagwid and side= only 2-160
with g and p statements 2-164
with sid 2-181
Column offsets with added tables 2-183
Column percentages 2-16
exampleof 2-57
forceto round to 100% 2-19
suppress small 2-21
Columns
1to 100 1-52
checking contents of 1-34
checking with require 1-144
delete codes from 1-103
fieldsof 1-18
insert codesin 1-102
listing contents of 1-139
real numbersin 1-23
referringto 1-18
resetting to blank 1-52
set random codeinto 1-107
spare, using 1-52
symbolic parametersfor 2-228
Columnsin tables
Newman-Keulstest 3-165
position of subheadings above 2-65
ranks 2-16
sorting 2-10, 3-127
suppress small 2-20
t-test on means 3-164
t-test on proportions  3-160
vertical lines between 2-167
width 2-10, 2-41, 2-113, 2-164

colwid=, columnwidth 2-10, 2-41, 2-113, 2-164
Combine several variables on one statement 1-214

Combining tables 2-179, 2-188
Combining testing sentences 1-157

Comma-delimited ASCII, Quantum/Quanvert Text

tablesinto 4-32, 4-35

Command availability for Quanvert Text 4-83
comment, comment statement 1-9
Commentswith require 1-147
Comparing datavariables 1-31
Compilation listing file 1-226, 4-13
Compilation, files created by 1-226
Compiled C subroutine codefile 4-22
Compiler error messages 271, 4-137
Compiling your program file 1-226
Components of aprogram 1-3
Compressed datafiles, reading 1-225
Conditions

c=+andc=- 2-48, 2-153, 3-147

count cases not counted so far 2-48

net cases counted so far 2-48

on elements 2-46, 2-52, 2-119

Quanvert axes 4-69

ranges 2-92

simplifying complex 2-52
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Conditions (continued)

typesof 2-48

withc= 2-26, 2-46

with col statements 2-86
Confidence level for special T stats 3-156
Constants

comparing 1-31

individual 1-13

strings 1-15
Continuation

elementsin sorted tables 3-137

long element texts 2-66

long statements 1-9
continue, read next statement 1-119
Continuity correction for t-test 3-161
Copying weightsinto the data 3-24
Correcting data

forced edits 1-159

methods of 1-159

online 1-160

split 1-161

write 1-161
Correctionsfile 1-170, 4-4
corrfile, correctionsfile 4-4
count, create a holecount 1-135
crd=, card typelocation 1-55, 3-47, 4-2
Create new datafiles

split 1-167

write 1-69
Creating atable of contents 3-189
Creating new cards 1-70
Cross-referencing in panel studies 4-73
csort, sort columns 2-10, 3-127
Cumulative output summary file 4-22
Cumulative percentages 2-16

exampleof 2-34
Currency symbols, print next to absolutes 2-81
Customized text file, define 4-8
C-variables 1-18

D

d, delete codesin online edit 1-163
Data
automatic filtering of in Quanvert Text 4-84
Carray 1-18
checking and verifying 1-4
compressed, reading 1-225
convert to Quanvert database 4-93
convert to SASformat 4-56, 4-65
convert to SPSSformat 4-38, 4-44

converting multicoded to single coded 1-181

correcting 1-159

counting responses with numeric codes 1-108

define structure in levelsfile 3-47
merging cards from different files 1-59



Data (continued)

merging fields from an external file 1-61

merging files 4-4

non-standard format 1-63, 1-225, 2-250

output file for require 4-18

overlapping, with special T stats 2-30, 3-159

Quantum format 4-167

reading into C array 1-48

typesof 1-47

write out fixed length records 1-69, 1-73

write out in user-defined format 1-84
Datafiles

#include with 2-227

define T variablesin 1-113

non-standard 1-63, 1-225, 2-250
Databases

access Unix with PC-NFS 4-130

add variablesto 4-99

convert unpacked files 4-130

copy packed 4-125

create 4-93

do not compress 4-124

files 4-94

icon 4-90

join split for unpacking 4-127

levels 4-72, 4-73

link similar 4-101

make secure 4-116

maximum size of packed file 4-124

new format 4-67

oldformat 4-67

pack and split 4-124, 4-129

Quanvert (Windows) 4-86

security level 4-117

split large packed 4-127

store variablesin subdirectories 4-80

transfer format 4-125

transfer programs for 4-125

unknown file formats 4-128

unpack 4-126

weighted 4-71

see also Quanvert, Quanvert Text, Quanvert

(Windows), Multiproject databases

Data-mapped variables 1-201

assigning valuesto 1-207

defining 1-203

testing values of 1-211

using in analysis specifications 1-213
Data-mapping files 1-201, 1-203
Datapass error messages 297, 4-163
Datapass error summary file 4-18
Datapass program 1-227
date, print date on table 2-10, 2-32
db.ico file for Quanvert (Windows) 4-90
db.ntsfile for Quanvert (Windows) 4-90
db.ptf, trandation file 2-176, 4-23, 4-77
dbhelp.msg file for Quanvert (Windows) 4-90
debug, intermediate figures for specia T stats 3-157
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dec=, decimal placesfor absolutes 2-10, 2-113
with means 2-139
with stat= 3-68
Decimal places 1-16
absolutes 2-10, 2-113
in significance levels 3-68, 3-71
in statistics 3-68, 3-71
means 2-139
percentages 2-11, 2-113
decp=, decimal placesfor percentages 2-11, 2-113
with stat= 3-68
#def, global values for symbolic parameters 2-237
with grids 2-243
*def see #def
Default optionsfile 2-32, 4-3
defindist, namealist 1-44
limits 4-9
delete, delete codes from columns 1-103
descrips.inf 4-24, 4-94
Descriptive statistics, exclude elements from 2-116
di, display columnsin online edit 1-162
Difference between .eq. and = 1-37
Differences between cdlllev and uplev 3-58
Digitsin variable names 1-195
Dirty datafile 1-228, 4-16
dirty.q, dirty datafile 1-228, 4-16
Disk space
check machine has enough for job 4-177
reduce amount needed for Quanvert 4-75
temporary required during run 4-178
Display wide filesin Quanvert Text 4-85
Distribution, comparing 3-76, 3-81
div, divide one table by another 2-186
Divison 1-26
DNA, missing valuesin Quanvert 4-74
do, start aloop 1-119
nested loops 1-123
with individual values 1-120
with ranges of values 1-121
Dallar signs with strings  1-15
Don’t know, data-mapped variables-205
Double precision calculation®-27, 2-32
Double quotes, in holecount/list headinds135
1-140
dp, double precision calculationg-27, 2-32
dsp, double spacing2-11, 2-32, 2-41, 2-113
Dummy axis, name in Quanvert Text-84
Dummy elements2-113
with add 2-186
dummy, create a dummy elemer-113 2-186

E

e, insert codes in online edit-163 3-124
#ed, start edit in tab sectior8-124
ed, re-edit current record onliné-166
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ed, start of edit section 1-8
withlevels 3-50
edheap=, limit for edit statement 4-9
Edit, processing missing values 1-172
Editing
axis coding requirements 2-25
in tabulation section 3-124
interactive correction of errors 1-160
withlevels 3-50
effbase, effectivebase 2-119, 2-153, 3-147, 3-149
Effectivebase 2-119, 2-153, 3-147, 3-149
Element texts
define breakpointsin 2-163
printing |[and ! in 3-202
Elements
all zero, ignoring 2-116
assign to subgroups 2-79, 2-114
base 2-56, 2-57
non-printing 2-57
basic counts 2-50
non-printing 2-56
required for statistics 3-71
blank lines 2-58
cases aready counted 2-48
cases not yet counted 2-48
conditionson 2-46, 2-52
count creating 2-49
distribution of records between 2-129
excluding fromtotals 2-116
extratext 2-58
ignore in column axes 2-115
ignorein higher dimensions 2-115
ignorein row axes 2-116
indent text when split 2-115
intermediate figuresfor special T stats 3-157
maximum values of inc=  2-124
minimum values of inc= 2-124
number per create in Quanvert Text 4-83
percentage differences 2-124
print all-zero 2-45
rejecting one from another 2-125
reprint at top of continued tables 2-109
responses with numeric codes 2-94, 2-97
selecting for special T stats 3-145
set maximum per run 4-9
simplifying complex conditions 2-52
splitting long texts 2-51
subheadings 2-62
sum of suppressed 2-118
suppress al-zero 2-15, 2-44
suppressed, accumulating in tables of nets 2-72
text continuation 2-66
typesof 2-45
underlining text on 2-119
unsorted, in sorted table 2-116
weight factorsfor 3-15
weighted target for 3-14
elms=, elements for specia t-tests 3-155
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ems=, maximum number of elements per axis 4-9
else, conditional actions 1-117
emit, insert codesin columns 1-102
#end, finish edit in tab section 3-124
#endc, end C code 1-183, 3-123
End of datafile, checking for 1-52
end, end of edit section 1-8
endlevel, edit at end of level 3-51
endnet, endanet 2-67, 2-113
#endpostscript, end PostScript code 3-213
endsort, end secondary level sorting 2-113, 3-134
terminating more than one level 3-135
Environment variables
QTAXES 4-10
QTEDHEAP 4-10
QTELMS 4-10
QTFORM 3-201
QTHEAP 4-10
QTHOME 1-223
QTINCHEAP 4-10
QTINCS 4-10
QTINLISTHEAP 4-10
QTLEXCHARS 4-10
QTMANIPHEAP 4-10
QTNAMEVARS 4-10
QTNOPAGE 4-23
QTNOWARN 4-11
QTSPSSRC 4-55
QTTEXTDEFS 4-10
.eq., logical equality 1-30
Error messages
accum stage 297, 4-163
C compilation stage 296, 4-162
compilation stage 271, 4-137
datapass stage 297, 4-163
includefiles 2-226
percentiles 2-151
printing on the screen 1-11
Error variance of the mean 2-136
formula 2-157
inweighted jobs 2-143
suppress if has small base 2-20
suppressif small base 2-196
Errors, correcting 1-5, 1-10, 1-170
errprint, print error messages on the screen 1-11
ex, table manipulation 3-34
ex=, manipulation expression 2-119, 3-26, 3-32
secure databases 2-45, 2-118, 4-116, 4-118
Examining records
count 1-133
list 1-138
onlineedit 1-160
gfprnt 1-84
report 1-70
require 1-145
write 1-65



Examples
aided and unaided awareness 2-230
anlev= 3-53
brand awareness questions 2-52
breakdown 2-167
c=+ 2-134
chi-squared test 3-74
column percentages 2-57
cumulative percentages 2-34
datarmapped variables 1-201, 1-213, 1-215
div 2-187
editing with levels 3-51
Friedman'’s test3-87
grids 2-239, 2-24Q, 2-241
hitch/squeeze 2-191
indices 2-35
Kolmogorov-Smirnov test3-82
manipulation 3-40, 3-42
maxim andminim 2-37
McNemar’s test for difference$-84
multidimensional tables2-172
Newman-Keuls test3-113
one sample T-tesB-102
one sample Z-tesB-94
one-way analysis of varianc8-110
paired T-test3-102
percentaging against redefined baze 03
percentaging with net-73
process 1-130 2-100
product tests2-247
smbase= 2-199
subtotals 2-136
suppress percents with small bas2499
symbolic parameter-229, 2-232
table of means2-36
table withinc= 2-136
total percentage<-33
total rows in tables2-121
totals 2-136
Exclude respondents from weighting-6
exp, exponentiation manipulation operat8-27

explode, convert multicoded data to single coded

1-181
export, export element to SAS or SPS5114
Exporting data, suppressing elemersl15
exportmp, force an axis to be multicoded when
exporting to SPS-41, 4-50
Expressions
arithmetic 1-25
combining arithmetic1-26
combining logical 1-39
comparing data variableg-31
comparing values1-30
logical 1-30
manipulation 3-26
mixed mode arithmetic inl-27
mixing logical operators1-41
numb 1-28
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Expressionsgontinued)

random 1-29

range 1-38

with table manipulation3-34
Extended ASCII character set

defining 4-169

laser printed tables3-212

octal punch code file4-171
External data file, merge a field fror-61
External variables1-199

with subroutines1-186

F

F and T values withft 3-108
formula 3-117
fac=, factors for statistics2-119 2-138
in same axis asic= 2-139
oncol andval 2-120
on row elements, for T-tes8-101
percentiles 2-144, 2-145
with stat= 3-93
Factor weighting 3-2, 3-7
factor, factor weighting 3-7
Factors
decrementing by a constar-120
defining 2-119
incrementing by a constani2-120
oncol andval 2-120
percentiles from2-144, 2-145 2-146, 2-148
reverse sequential order for percentil2sl46
scaling 2-117
switching off 2-120
failed_, action whemequire fails 1-156
fen, font encoding files3-212
fetch, load data from a look-up filel-178
fetchx, load data from a look-up filel-180
field, count numeric codes across fields108
fieldadd, count numeric coded-111
Fields
checking codes in1-37
comparing 1-35
copying codes intol1-91
merging from an external filel-61
referring to 1-18
figbracket, print characters around absolut2sA1,
2-81, 2-114
figchar=, character to print next to absolut@s41,
2-81, 2-114
figpost, print character after absolutes41, 2-81,
2-114
figpre, print character before absolut@s41, 2-81,
2-114
File formats, unknown for databaseés128
filedef, define output file typel-78
override ruler printing withdent 1-83
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Files Files (continued)
aliases 4-6 qdi 1-201, 1-217
ap 494 Quanvert
ax, axisinformation files 4-94 levels cross-reference 4-95
axes.inf 4-94 numdir.qv 4-80
binasc.dat 4-171 required for 4-96
bineas.dat 4-171 tstatdebug 4-76
bintab.qt 4-171 Quanvert (Windows) 4-86
bit 4-94 db.ico 4-90
btx 4-94 db.nts 4-90
C subroutine code 4-11 dbhlp.msg 4-90
cell counts 3-38, 4-22 gextrasfile 4-91
cleandata 1-167, 4-16 gnairetxt 4-91
column and code map 1-226, 4-16 sound files 4-74
comm.gqsp 4-44 stats.ini 4-86
commands 4-65 Quanvert Text 4-81
commands.qsp 4-51 accessrights 4-81
compilation listing 1-226, 4-13 availang 4-84
compiled C subroutine code 4-22 foreign language prompts 4-81
compiled subroutines 1-183 mfwaves 4-111
compressed data  1-225 profopts 4-82, 4-85
corrections 1-170, 4-4 gotext.dat 4-82
created at compilation stage 1-226 qutext.dat 4-82
created by flip 4-94 users 4-83
cumulative output summary 1-230, 4-22 records written by write/require 1-145, 4-17
customized table texts 4-7 rim weighting parameters 4-5
datamergefile 4-4 run definitions 3-38, 4-3
datagsp 4-44, 4-51 statdata 4-65
datamapping 1-201, 1-203 subroutine source 1-183
datapass error summary 4-18 table of contentsformat 3-190
default options 2-32, 4-3 tables 1-230, 4-22
deletion of temporary 1-223 texts.qt 4-8
descrips.inf 4-24, 4-94 user-defined limits 4-9
dirty data 1-167, 4-16 variables 1-196, 4-1
fen 3-212 weighting report 1-229, 4-19
fli, inverted datafiles 4-94 Filtered holecounts 1-136
flip.cnf 4-78 Filters
format file for table of contents 3-194 canceling 2-219
frequency distribution 4-17 groups of tables 2-217
generated by qdiaxes 1-220 ingrid tables 2-247
graphicsoutput 4-22 n00inaxis 2-104
holecount 4-17 named 2-11, 2-220
inc 4-94 nested sections 2-221
intermediate figuresfor special T stats 3-157 on per-user basisin Quanvert Text 4-84
levels 3-45, 4-2, 4-94 Quanvert 4-71
log 1-230 sample program 2-219
machine.def 4-128 firstread, first cardinrecordread 1-51, 3-64
manipulated cell counts 3-38 Fixed length records, writing out 1-69, 1-73
merges 4-4 fld, elements with numeric codes 2-94
merging data from different files 1-59 bit argument limit 2-267, 4-133
mul 4-75, 4-94 optionson 2-112
nums 1-229 when to use bit instead 2-99
nums.man 1-229 fli files 4-94
output datafrom require 4-18 Flip, create Quanvert database 4-68, 4-93
PostScript 3-198 configuration file 4-78
private.c 4-11 filescreated by 4-94
private.o 4-22 reasons axes excluded 4-69
ptf, trandation file 2-176, 4-23, 4-77 remove filesused by 4-97
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Flip, create Quanvert database (continued)
reserved words 4-70
flip.cnf, flip configuration file 4-78
flipclean, removefilesused by flip 4-97
flt, filter groups of tables 2-217
and with 2-218
bot with 2-218
foot with 2-218
inc= withinlevelsjobs 2-218
optionson 2-9, 2-217
tt with 2-218
flt=, named filters 2-11, 2-220
flush, percentages flush with absolutes 2-11, 2-32
Font encoding in PostScript tables 3-212
font=, fontsfor laser printing 2-11, 3-209
Fonts
for titles 3-205
in laser printed tables 3-197, 3-209
#fonttable, define fontsfor table 3-209
foot, footnotes on tables 2-208
switching off 2-209
withflt 2-218
with hitch/squeeze 2-191
Footnotes on tables 2-208
overlapping data 2-15, 3-160
switching off 2-15, 2-209
withflt 2-218
with hitch/squeeze 2-191
Forced editing
withif 1-159
with require 1-151
Forcing single-coded answers 1-104
Format file for table of contents 3-190
naming 3-194
Formulae
analysis of variance 3-119
chi-squared test
onedimensiona 3-89
single classification 3-90
two dimensional 3-89
error (sample) variance 2-157
Fand T valuesfrom nft 3-117
Friedman'’s test3-91
Kolmogorov-Smirnov test3-90
least significant difference tes3-182
McNemar's test for difference8-91
mean 2-156
Newman-Keuls test3-121, 3-184
one-way analysis of varianc8-119
paired preference tes3-181
rim weighting efficiency 4-21
root mean squaret-20
significant net difference tes8-181
standard deviation2-156
standard error2-157
sum of factors 2-156
T-test
on column means3-177

Quantum User’s Guide Volume 3

Formulae ¢ontinued)
on column proportions3-179
one sample3-117
paired 3-117
two sample 3-117
Z-test
one sample3-115
overlapping samples3-116
subsample proportion8-116
two sample on proportion8-115
Frequency distribution file4-17
Frequency distributionsl-138
alphabetic 1-139
double quotes in heading$-140
missing values in1-139
multiplied 1-142
ranked 1-139
weighted 1-142
friedman, two-way analysis of varianc&-85
Friedman'’s test3-85
example of 3-87
formula 3-91
F-testsee Analysis of variance, one-way, ANOVA
Functions, C library1-192

G

g, layout column heading®2-165
combining groups of2-166
in laser printed tables3-199
sid statements with2-181
spacing with 2-166
.ge,, greater than or equal t@-30
Generate Quantum spec from qdi file217
go to, routing in edit section1-118
graph=, create graphics input file-13, 2-32
files created by4-22
Grid axessee Grids
Grid tablessee Grids
grid, identify a grid table2-244
Grids
#def with 2-243
components 0f2-238
creating tables2-244
data-mapped variableg-215
example of 2-241
code symbolic parameterg-240
column and code symbolic parameters
2-240
column symbolic parameterg-239
export to SAS/SPSS from Quanve2t40,
2-249
filtered columns in 2-247
in levels jobs 2-245
increments in 2-243
inctext= invalid with 2-123
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Grids (continued)
recognizing 2-238
rotated, op= with 2-245
weighted 2-246
group=, axisgroup for element 2-79, 2-114
groupbeg, start of subaxis 2-77
groupend, end of subaxis 2-77
Groupsin Quanvert (Windows) 4-68
.ot., greater than 1-30

Harvard Graphics 4-32
hct_, holecount file 1-228, 4-17
hd=, axis subheading 2-41
hdlev=, nested subheadings for column axes 2-63
hdpos=, position of subheadings above columns 2-65
header=, header length in non-std data file 2-250
heap=, maximum number of characters per axis 4-9
Hierarchical data
process with 3-63
processing with clear=  3-64
processing with levels 3-45
seealso Levels
Highest card type 1-57, 1-198, 3-47, 4-2
hitch=, print table on same page as previous table
2-13, 2-188
how Quantum compares table texts 2-194
numbering printed pages 2-19
paper saving mode 2-191
paste one table under another 2-195
print page numbers logically/physicaly 2-196
short tableswith 2-190
table textswith 2-191
hold=, rowsto reprint at top of continued tables
2-109, 2-114
Holecount file 4-17
Holecounts 1-133
basic 1-135
double quotesin headings 1-135
filtered 1-136
multiplied 1-136
weighted 1-136
hug=, space required at bottom of page 2-108

Icons for Quanvert (Windows) 4-90

ID text, and data-mapped variables 1-209

—id, multiple runs in a directoryl-231

id=, manipulation id 2-115 2-174, 3-36, 3-41
on n/col/val/fld/bit 3-28
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ident, default print parameters farite 1-81
print/suppress ruler withl-83
turn off defaults 1-83
Identical statements, filing and retrieving-225
IDs for manipulation 2-115
if, conditional actions1-115
forced editing with 1-159
with missingincs 1-173
with require 1-157
ignor ezer os, with n07 2-137
.in., comparing values to a list-42
inc files 4-94
inc(), increments in grids2-243
inc=, increment for cell count-27, 2-32, 2-42,
2-120
data-mapped variableg-205
element for maximum values d2-124
element for median values dt-124
element for minimum values o2-124
example of 2-121
exclude missing values from calculatios142
in grids 2-243
in same axis aac= 2-139
missing values with2-122
onfltin levels jobs 2-218
onn25, for T-test 3-101
percentiles 2-144, 2-149
Quanvert databased-78
sample table with2-136
switching off 2-122
table of maximum values of-28
table of mean values of-28
table of minimum values of-29
with levels 3-59
with statistics 2-138
incheap=, number of characters faic= names 4-9
#include, read contents of another fil2-226
symbolic parameters wit2-228 2-234
*include see #include
Include files
compressedl-225
nesting 2-227
#includes, read non-standard data fil2-250
Incorrect axes, reflipping4-98
Increasing
limit for element manipulation4-9
limit for text strings 4-10
maximum complexity of edit statemert-9
maximum size of definelist-9
number of axes per ru4-9
number of characters famc= names 4-9
number of characters per axi&9
number of elements per axi4-9
number ofinc= per run 4-9
number of named variables per ruh9
number of text symbolic parameters9
size of C array1-196
incs=, maximum number dhc= per run 4-9



inctext=, text for numeric variable 2-27, 2-42,
2-123
indent=, indent folded element text 2-13, 2-115
Indices 2-16
exampleof 2-35
Individual constants 1-13
inline, convert toinline code 1-45
inlistheap=, limit on complexity of a definelist 4-9
input, weighting with proportions 3-7, 3-16
Integer variables 1-20
resetto zero 1-111
Integers 1-16
and realsin the same expression 1-27
defining in subroutines 1-189
saving inreal variables 1-96
Intermediate files, summary of 4-23
Internal variable names 4-15, 4-24, 4-94
Interpolation method for percentiles 2-28, 2-146,
2-151, 2-152
Inverted databases 4-93
ismissing, check for missing_ 1-175

Jobs
check whether sufficient disk spacetorun 4-177
compileonly 1-226
complete run 1-224
createlog file 1-230
create Quanvert database 4-93
creating tables 1-229
deletion of temporary files 1-223
load C code 1-227
modifying for Quanvert 4-68
multiplerunsin adirectory 1-231
read and process data 1-228
rerun compilation & output stagesonly 1-229
run in background 1-230
speeding up 1-45
stagesin 1-223
temporary spacefor 4-178
Join split databases 4-125
Jumping to tab section 1-126
Justification
column headingsin laser printed tables 3-199
row text in laser printed tables 3-203

K

keep, percentage differences 2-123, 2-126, 2-175
Kolmogorov-Smirnov test 3-81

formulae 3-90
ks, Kolmogorov-Smirnov test 3-81
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|, name an axis 2-40
Labels 1-4
withdo 1-119
withgoto 1-118
lang=, specify thelanguage 2-13, 2-176, 4-77
Languages
Quanvert (Windows) 4-77
Quanvert Text 4-81, 4-84
SAS 4-56, 4-64
specify 2-13, 2-176
SPSS 4-38, 4-44, 4-54
tables 2-176
Large numbers, printing 2-27
Laser printed tables
fontsfor 2-11
justification of column headings 3-199
justification of row text 3-203
personalized PostScript code 3-213
printing extended ASCII charactersin 3-212
specia characterswith 3-201
suppressing border 3-206
lastread, last card in record read 1-51, 3-65
lastrec, last record infileread 1-52
le., lessthan or equal to 1-30
Least significant differencetest 3-175
formula 3-182
len=, change the record length 1-78
levbase, increment base at anlev=level 2-124, 3-57
level, edit for aspecific level 3-50
Levels
analysisleve for tables 2-10
cross-reference files for Quanvert 4-94, 4-95
cross-tabulating axes at different levels 3-53
define data structure in level file 3-47
defining inlevelsfile 3-45, 4-2
defining with struct 3-48
example of edit 3-51
gridswith 2-245
how tables are produced 3-51
inc= on flt statements 2-218
introductionto 3-45
levelsfile 3-45
maximum alowed 3-45
maximum cards per record 4-2
maximum sub-records per record 3-48
naming in edit section 3-50
numeric variables 3-59
preparing for Quanvert 4-72, 4-73
processwith 3-63
record length 3-48
special T statistics 3-62, 3-149, 4-88
statisticswith 3-61
updating basesin uplev= tables 2-124, 3-57
updating cellswith anlev="3-53
updating tables at higher level than axes 3-54
weighting 3-12
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Levelsfile 4-2
lexchar s=, increase limit for text strings 4-10
License expiry warning 4-11
Limits
increasing 4-9
list of 2-265, 4-131
numbers 1-16
linesaft, blank lines after column headings 2-14,
2-162
linesbef, blank lines before column headings 2-14,
2-162
list, create frequency distribution 1-139
lista, aphabetic frequency distribution 1-139
listr, ranked frequency distribution 1-139
Lists
alphabetic 1-139
creating 1-139
named 1-44
preventing use of in Quanvert Text 4-85
ranked 1-139
Local variables 1-199
with subroutines 1-186
Location, test for in matched samples 3-85
Logfiles 1-230
Logical expressions
arithmetic value of field 1-38
checking equivalence of 1-154
combining 1-39
comparing datavariables 1-31
comparing values 1-30
comparing variablesto alist 1-42
data-mapped variables 1-205, 1-210
negating 1-40
range 1-38
validating 1-153
withc= 2-119
withif 1-115
Logos, printing on tables 3-209
Long texts, splitting 2-51
Look-up files 1-178
list used/unused keys 1-180
Loops
function of 1-119
nesting 1-123
with routing 1-124
Lotus-123, convert Quantum data for use with 4-32
Isd, least significant differencetest 3-175
Ist_, frequency distribution file 1-228, 4-17
JIt., lessthan 1-30

M

m, create amanipulated row 3-25
define manipulation expression 3-26
optionson 3-25

machine.def, qupack/qutrans aliasfile 4-128
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manipclean, delete all except manipulation files 4-25
manipheap=, limit for element manipulation 4-9
Manipulated cell countsfile 3-38, 4-22
Manipulated elements, in sorted tables 3-141
Manipulation

apply spechar and nz options to manipul ated

elements 2-14, 3-31

averages 3-33

exampleof 3-40, 3-42

expressionswith 3-41

manipulated cell countsfile 3-38

more than onetable 3-39

on n statements  3-32

parts of tables 3-41

program 1-229

replacing numbersin tables 3-35

row, example of 3-30

run definitionsfile 3-38, 4-3

runidsfor 3-38

tables from dummy data 3-43

tables from other runs 3-38

using automatic tableids 3-36

using element ids 3-28

using overal position 3-37

using previously manipulated figures 3-38

using relative position 3-29, 3-37

using row texts 3-27

using your own ids 3-36

wholetables 3-34
manipz, apply spechar and nz options to manipul ated

elements 2-14, 3-31

mapvar, define data-mapped variable 1-203
Matched samples, testing differencein location 3-85
max, maximum manipulation operator 3-26
max=, highest card type 1-57, 1-198, 3-47, 4-2
maxim, maximum values of inc= 2-28, 2-124

example of use 2-37
maxima.qt, limitsfile 4-10
maxsub=, maximum sub-records per record in levels

data 3-48, 4-2

maxwt=, maximum weight 3-8
mcnemar, McNemar's test for difference8-83
McNemar's test for difference8-83

formula 3-91
mean, t-test on column mean§-164
Means

analysis levels with3-61

decimal places with2-139

error variance2-136

formula 2-156

least significant difference tes3-175

print maximum values of2-37

print minimum values of2-37

produced byist 1-139

sorted table of3-141

standard deviation2-136

standard error2-136

suppress if have small bas220, 2-196



M eans (continued)
table of means 2-28, 2-36
test difference between 3-110, 3-112, 3-165
test for specific values 3-101
test paired differences between 3-101
t-test on column 3-164
two sample T-test for comparing 3-105
with fac= 2-140
withinc= 2-142
median, median values of inc= 2-124
Medians, see percentiles
medint=, interpolation method for percentiles 2-28,
2-151, 2-152
mer gedata, merge data from an externa file 1-61
mergesfile 1-59, 4-4
mflip program 4-107
mfwavesfile 4-111
min, minimum manipulation operator 3-26
minbase=, very small basefor T stats 2-29, 3-150,
3-151
minim, minimum values of inc= 2-29, 2-124
example of use 2-37
Minimum weight, defining 3-8, 3-18
minwt=, minimum weight 3-8
Missing values
assignments 1-173
checking for 1-175
counting with val 2-94
exporting asmissing_ 2-124
in arithmetic expressions 1-173
in frequency distribution 1-139
processing in the edit 1-172
Quanvert 4-74
switch on/off in edit 1-172
switch processing on/off in tab section 2-29,
2-32
treat other valuesas 2-30, 2-42, 2-124
when found 1-172
withinc= 2-122
with n25;inc= 2-142
with pre/postweights 3-8
missing=, treat other valuesasmissing 2-30, 2-42,
2-124
missing_, missing values 1-173, 1-174
missingincs, switch missing val ues processing on/off
1-172, 2-29, 2-32
withif 1-173
missingval, export missing dataas missing_ 2-124
mul files 4-75, 4-94
Multicard records
definition of 1-47
more than 100 columns per card 1-63
reading 1-49
writing 1-66
Multicodes
convert to single codes 1-181
entering 1-14
printing 1-80
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Multidimensional tables, example of 2-172
Multilingual surveys 2-13, 2-176
Quanvert (Windows) 4-77
Multiplication 1-26
Multiproject databases 4-101
add new variablesto 4-107
axes with duplicate element texts 4-103
command filefor 4-110
create in Quanvert (Windows) 4-101
create in Quanvert Text 4-101, 4-107
how common axes are combined 4-102
merging components 4-107
select projectsfrom 4-111
thingsto check 4-106
Mutually exclusive elementsin axes 3-72

N

n statements, optionson 2-112
nQo, filtering within an axis 2-104
example of use 2-241
with n04 and n05 2-134
with redefined base 2-103
n01, basic counts 2-50
percentileswithinc=  2-144, 2-149
n03, text only 2-58
n04, total 2-133, 2-134
exampleof 2-121
n05, subtotal 2-133, 2-134
n07, average 2-137
n09, start new page 2-108
nl0, base 2-57
nll, base, non-printing 2-57
in Quanvert Text 4-85
nl2, mean 2-140
analysislevelswith 3-61
suppressif has small base 2-20, 2-196
with ANOVA 3-110
with T-tests 3-101
with two sample T-tests 3-105
nl3, sum of factors 2-144
n15, basic counts, non-printing 2-56
nl7, standard deviation 2-136
suppressif has small base 2-20, 2-196
with ANOVA 3-110
with T-tests 3-101
with two sample T-tests 3-105
n19, standard error of the mean 2-136
aternative formulafor 2-143
calculate using weighted figures 2-31
suppressif has small base 2-20, 2-196
with ANOVA 3-110
with T-tests 3-101
with two sample T-tests 3-105
n20, error variance of the mean 2-136
suppressif has small base 2-20, 2-196
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n23, subheading 2-62
n25, component values for means etc. 2-140
manipulating components of  3-30
print in column axes 2-115, 2-140
print in row axes 2-116, 2-140
Quanvert databases 4-76
n30, percentiles 2-144, 2-145
n31, effectivebase 2-136, 2-153, 3-147, 3-148
n33, text continuation 2-66
NA, missing valuesin Quanvert 4-74
Name, refer to datafields & responsesby 1-201
Named filters 2-11, 2-220
prevent creation of, in Quanvert Text 4-83
Named lists 1-44
Named variables, increasing limitsfor 4-9
namedalpha, alphavariables 4-73
namedinc, numeric variables 4-42, 4-49, 4-63
Quanvert 4-70
namevar s=, number of named variables per run 4-9
Naming of variablefiles 4-15, 4-95
Naming variables 1-195, 4-15
axes 2-39
for usein Quanvert 4-68
Naming weighting matrices 4-71
nand, force sametable number for and tables 2-178,
2-211
ndi, distribute element cases across axis 2-129
.ne., not equal to 1-30
Nested filter sections 2-221
Nested subheadings in column axes 2-63
net, start anet 2-67
Nets
accumulation of suppressed elementsin 2-72
casesin previous elements 2-48
cases not yet counted 2-48
collecting suppressed elements 2-14, 2-43
description of 2-67
for previouslines 2-69
for subsequent lines 2-67
percentaging with 2-73
sorting by net level 2-14, 2-43, 2-70, 3-128,
3-129
example 3-129, 3-134
switching off 2-70
with totals 2-134
netsm, small suppressionwith nets 2-14, 2-32, 2-43
netsort, sort netsby net level 2-14, 2-32, 2-43,
2-70, 3-129
New cards, creating, example of 2-53
New page, starting 2-108
Newman-Keulstest 3-112, 3-113, 3-165
formula 3-121, 3-184
Newsfile for Quanvert (Windows) 4-90
nft, Fand T statistics 3-108
formula 3-117
nk, Newman-Keulstest 3-112
nkl, Newman-Keulstest 3-165
No response, data-mapped variables 1-206

232/ Index

noacr 100, suppress 100% on base row 2-32
noaxcount, switch off axcount 2-32
noaxttl, suppress table headings 2-32
nobounds, switch off array bounds checking 1-112
nocheck_, possible syntax errors not fatal  1-10
nocol, not acolumn element 2-115, 2-116
Quanvert databases 4-75
nodate, suppress date 2-32
nodp, suppress double precision calculations 2-32
nodsp, no double spacing 2-32, 2-45
noexport, don’'t export element to SAS or SPSS
2-115
noexportsp, force an axis to be multicoded when
exporting to SPS$4-50
nofac, no factors 2-120
noflush, percentages not flush with absolut2s32
nograph, suppress graphic®-32
nohigh, not a higher dimension eleme2t115
Quanvert databased-75
noident, switch off defaultvrite parameters1-83
noignor ezer os, switch off ignore zeros2-137
noinc, suppress incremental valu&s32, 2-45,
2-122
nomanipz, turnoff manipz 3-31
nomissingincs, switch missing values processing off
2-32
nonetsm, no small suppression with nes-32
nonetsort, turn off sorting by net leveR-32, 2-70,
3-129
Non-identical statements, filing and retrievir}227
Non-standard datdl-63, 1-225 2-250
nontot, exclude element from total2-116
nonz, print all-zero element2-45
nonzcol, print all-zero columns2-32
nonzrow, print all-zero rows 2-32
noover lapfoot, suppress overlap footnotes for T stats
2-15, 3-160
nopage, suppress page numbegs18, 2-32
#nopagebox, suppress border on laser printed tables
3-206
nopc, suppress percent sigriz-18, 2-32
noprint, suppress printing of table2-15
noround, element not force rounded@-19, 2-32,
2-124
norow, not a row elemen2-116
Quanvert databased-75
noscale, ignore scaling factor2-32
nosmcol, print small columns2-32
nosmrow, print small rows 2-32
nosmtot, print small totals 2-32
nosort, unsorted axis2-45
nosort, unsorted element in sorted tabB116,
3-129
nosort, unsorted table in sorted rug-32
nosummary, keyword for secure databas@s45,
4-119
.not., negate logical expressions-40



notauto, suppress automatic titles for T statistics
2-15

notbl, suppress table numbers 2-15

Notes file for Quanvert (Windows) 4-90

natitle, suppresstabletitles 2-32

notopc, suppress percent sign at top of column 2-32

notstat, exclude element from T stats 2-32, 2-44,
2-45, 2-116, 3-145

notstatdebug, no intermediate figuresfor T stats
2-32

notype, suppress output type message 2-24, 2-32

nouseeffbase, don’t use weighted counts for standard

error 2-32
nowmerrors, suppress weighting error2-32, 3-10
ngtsas, convert Quantum data & spec to SA85
ngtspss, convert Quantum data & spec to SPS&!
how differs from qtspss4-44
options with 4-52
nsw, squared weight elemer2-30, 2-49, 2-143
3-147
ntd, significant net difference tes3-166
ntot, exclude element from total2-116, 2-13Q
4-87
ntt, text-only net elemen®2-71
Null response, check fod-205
numb, number of codes in a columh-28
data-mapped variableg-216
Numbering tables2-210
with hitch andsqueeze 2-196
Numbers 1-16
large, in tables2-27
numcode, flag axis as single code@-44
numdir.qv, number of variables per directofy80
Numeric codes
elements for2-94, 2-97
exporting to SAS4-63
exporting to SPS$4-42, 4-49
Numeric conditions, defining with vaR-89
Numeric fields, missing values in edit sectidn172
Numeric variables
compress in Quanvert Text-115
create for Quanver4-70
define which to flip 4-78
levels with 3-59
prevent creation of, in Quanvert Text-83
nums, unmanipulated cell counts file-229
nums.man, manipulated cell counts file229, 4-22
nz, suppress all-zero elemen&s44, 2-116
apply to manipulated element3-31
nzcol, suppress all-zero column2-15, 2-32
apply to manipulated element3-31
nzrow, suppress all-zero rowg-15, 2-32
apply to manipulated element3-31
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O

One dimensional chi-squared te3t73
formula 3-89
One sample T-tesB-101
example 3-102, 3-103
formula 3-117
One sample Z-tesB-93
example 3-94
formula 3-115
One-way analysis of variancg-110
example 3-110
formula 3-119
Online edit
accepting recordsl-165
canceling 1-167
correcting datal-163
creating new cardsl-166
delete codes from columni-163
deleting cards1-166
displaying columns1-162
e 1-163
ed 1-166
insert codes in columrl-163
overwrite column 1-163
redefine command name$-167, 4-7
re-edit current recordl-166
reject record in1-165
rt 1-165
s 1-163
split 1-161
terminate for current record-165
write 1-161
online, interactive data correctiori-160
op=, output types2-15, 2-117
A/B percentage difference®-124, 2-126
order of printing with 2-17
separate tables for different output typ2sl7
with rotated grid axes2-245
Open ended responses 74
Options
defining run defaults2-32
ona 2-8, 2-9
onadd 2-186
oncol 2-112
ondiv 2-187
onfld 2-112
onflt 2-9, 2-217
onl 2-40
onm 3-25
onn statements2-112, 2-117
onsectbeg 2-9
onsid 2-180
ontab 2-9, 2-174
onund 2-180
onval 2-112
onwm 3-7
switching off 2-32
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.or., logica or 1-40 Pages
or, logical operator for assignment 1-100 center tableson 2-22
ord, linelayout for table of contents 3-192 number of lineson 2-18
order=, aphanumeric card types 1-58 numbering 2-18, 2-213
ori, justification of tabletitles 2-215 print more than onetableon 2-188
outl, compilation listing 1-226, 4-13, 4-23 start new 2-108
out2, records failing write/require 1-228, 4-17, suppress numbering 2-18, 2-32
4-23 width of 2-18, 4-71, 4-85
out3, cumulative output summary 1-230, 4-22, 4-23 Pagination
Output data file for require 4-18 automatic 2-105
Output options order in split tables 2-107
display width in Quanvert Text 4-85 precedence of rows & columns 2-19
order of with percent diffs 2-127 paglen, page length 2-18
printing multicoded data 1-80 pagwid, page width 2-18
Output program 1-230 Quanvert Text 4-85
Output type descriptions, with hitch/squeeze 2-191 Paired preferencetest 3-170
Output types formula 3-181
defining 2-15 P-valuesfor 3-173
order of printing 2-17 Paired T-test 3-101
print on tables 2-24 example 3-102, 3-103, 3-104
separate tables for different types 2-17 formula 3-117
suppress printing of 2-24, 2-32 Panel studies
overlap, overlapping datawith T stats 2-30, 3-159 cross-referencing levelsin 4-73
overlapfoot, print overlap message for T stats 3-160 flip individual waves 4-112
Overlapping data link wavesin 4-113
footnote about 3-160 weightingin 4-113
specia T stats 2-30, 3-159 Paper saving output 2-191

Parentheses, with data variables 1-197
Partial column replacement  1-92
pc, print percent signs 2-18, 2-32

P PC-NFS, access Unix databases with 4-130
pcpos=, position of percentages 2-18, 2-117
p, position cell counts 2-167 pcsort, sort on percentages 2-18, 3-128
Packed databases 4-124 pczer ona, print NA for percentswith zero bases 2-19
join split database 4-127 —pd, directory for permanent file-232
maximum size of 4-124 Penetration tables
split file 4-127 creating withcelllev= 3-58
unpack packed file 4-126 creating withclear=  3-65
Packing databases 4-129 Percentage differenceg-125
extrafiles for Quanvert (Windows) 4-91 flag table for 2-175
<<pag>>, page numbers on tt statements 2-213 order ofop= options with 2-127
pag, page numbers 2-213 Percentages
Page break 100% on base row2-10, 2-16
suppress between all tables 2-191 against redefined basg-16
suppress between split wide tables 2-190 column 2-16
suppress between tables 2-190 example of 2-57
Page length 2-18 suppress smalk-21, 2-117
Page numbers cumulative 2-16, 2-34
switching off 2-213 decimal places2-11, 2-113
user-defined, positioning with tt statements forced rounding to 1009®2-19
2-213 nets 2-73
withand 2-178 position relative to absoluteg-117
with hitch/squeeze 2-191 print NA for percents with zero basez19
with multidimensional tables 2-174 print percent signs2-18, 2-22
Page width 2-18 printing flush with absolute2-11
set for Quanvert Text 4-85 redefined bases, example @103
suggestions for Quanvert 4-71 row 2-16
page, automatic page numbering 2-18, 2-32 suppress smal-21
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Percentages (continued)
side by side with absolutes 2-17
sorting 2-18, 3-128
suppress if have small base 2-20, 2-196
suppress percent signs 2-18, 2-32
suppressing for asinglerow 2-118
total 2-15
example of 2-33
suppresssmall 2-21, 2-117
with sid and und 2-182
Percentiles
factorsin reverse sequential order 2-146
from absolute values 2-30, 2-144, 2-149
from factors 2-144, 2-145, 2-146, 2-148
interpolation method 2-28, 2-146, 2-151
Permanent files, directory for 1-232
physpag, page numbering with hitch and squeeze
2-19, 2-32
Position of cell countsin tables 2-167
post=, postweighting 3-8, 3-16
inctext= invalid with 2-123
Postprocessors for Quanvert Text 4-82, 4-85
PostScript
personalized code for laser printed tables 3-213
printing tableswith 3-198
specia charactersin axes 3-199
suppress table of contents 3-211
user-definable characters 3-201
#ipostscript, start PostScript code 3-213
Postweights 3-6, 3-16
Pounds signsin tables 3-198
ppt, paired preferencetest 3-170
pre=, preweighting 3-8, 3-16
inctext= invalid with 2-123
Precoded response, check for 1-206
Prevent access to unweighted datain Quanvert 4-116
Preweights 3-5, 3-16
Print files
define default output for 1-81
PostScript 3-198
turn off default parametersfor 1-83
printed_, current record has been written out 1-67
Printing | and ! in element texts 3-202
Printing DNA and NA for missing values 4-74
Printing multicodes, output options 1-80
Printing records
ident 1-81
gfprnt 1-84
require 1-145
write 1-65
printz, print all-zero tables 2-19
priority, force single-coding 1-104
private.c, C subroutine codefile 4-11
private.o, compiled C subroutine code file 4-22
process, tabulate record 1-129
effect on Quanvert databases 4-75
exampleof 1-130, 2-100
positionin edit 1-131
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process, tabulate record (continued)

with levels 3-63
Product tests, example of 2-247
Profiles

postprocessors for Quanvert Text 4-82, 4-85

prevent use of in Quanvert Text 4-85
profopts, Quanvert Text postprocessor file 4-82,

4-85

Programs

accum 1-229

bintab 4-174

colrep 4-27

components of 1-3

datapass 1-227

flipclean 4-97

format of 1-8

manip 1-229

manipclean 4-25

mflip 4-101, 4-107

ngtsas 4-65

ngtspss 4-44

pstab 3-198

g2cda 4-32

qout 1-230

gy 4-125, 4-127

gteclean 4-25

qtext 4-167

gticlean 4-25

qtoclean 4-25

qtsas 4-56

qtspss 4-38

quclean 4-25

quclean 4-98

qupack 4-129

qupk 4-124

qvg2cda 4-32

qvsecure 4-116

gvshrinc 4-115

qutr 4-126

gutrans 4-130

qvupdate 4-119

storing 1-3

tabcon 3-189

textq 4-167

weight 1-229
Project selection file 4-111
Project text file 2-176, 4-23, 4-77
Projects, select from multiproject database 4-111
Prompts, trandating for Quanvert Text 4-81
prop, t-test on column proportions 3-160
propcorr, continuity correction for t-test 3-161
propmean, t-test on column props & means 3-161
Proportions

compare with significant net difference test

3-166
test for given values 3-93
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Proportions (continued)
test of differences
between overlapping samples 3-99
between subsamples 3-97
t-test on column 3-160
two sample test of difference 3-95
pstab, create PostScript tables 3-198
ptf, trandation file 2-176, 4-23, 4-77
Punch codes, ASCII equivaents 4-175
punch()=, symbolic parameters for codes 2-232
punchout.q, records written out by require 1-228,
4-18
pvals, print P-valuesfor special T stats 3-159
P-values
Newman-Keulstest 3-165
paired preferencetest 3-173
significant net differencetest 3-169
t-test on column means 3-164
t-test on column proportions 3-163

Q

g2cda, Quantum tablesto CDA 2-82, 4-32
column headings 2-169
optionswith 4-35
qdi files 1-201, 1-217
gdiaxes, generate Quantum spec 1-217
gextras.Ist file for Quanvert (Windows) 4-91
gfprnt, write out datain user-defined format 1-84
gnaire.txt file for Quanvert (Windows) 4-91
gotext.dat 4-82
gout, output program 1-230
gaghct, holecount file 4-17
gs, split or join databases 4-125, 4-127
QTAXES, maximum number of axes per run 4-10
gteclean, delete files created by edit-only run 4-25
QTEDHEAP, to adjust edit statement complexity
4-10
QTELMS, max number of elements per axis 4-10
gtext, convert Quantum data to text format 4-167
QTFORM define special charactersfor laser printing
3-201
QTHEAP, max number of characters per axis 4-10
QTHOME, Quantum home directory 1-223
QTINCHEAP, max number of charactersfor inc=
variables 4-10
QTINCS, maximum different inc= per run 4-10
QTINLISTHEAP, adjust definelist complexity 4-10
gtlclean, delete temporary compilation files 4-25
QTLEXCHARS, max size of long text strings 4-10
gtm_ex_, datapass program 1-227
QTMANIPHEAP, max size of expressions 4-10
QTNAMEVARS, max num of named variables 4-10
QTNOPAGE, suppress blank page 4-23
QTNOWARN, suppresslicense expiry warning 4-11
gtoclean, delete files created by quantum -0 4-25
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gtsas, convert Quantum data & spec to SAS 4-56
qtspss, convert Quantum data & spec to SPSS 4-38
how differs from nqtspss 4-44
QTSPSSRC, nqtspss options  4-55
QTTEXTDEFS, max num of text symbolic params
4-10
Quancept 1-201, 1-205, 1-217, 1-218
Quantum program
components of 1-3
format of 1-8
modify for Quanvert 4-68
optionswith 1-224
storing 1-3
which versionto use 1-223
Quanvert 4-67
add with 4-71
dlow creation of new axes 4-96
dlow use of special T statistics 4-76
dphavariables 4-73, 4-74
axistitles 4-68
create database 4-93
create unig_id variable 4-121
defining axes 4-68
effective base elements 3-149
export gridsto SASand SPSS 2-40, 2-249
files 4-94
files which must be present 4-96
filters 4-71
levels cross-reference files 4-94, 4-95
levelsdata 4-72, 4-73
missing values 4-74
n25 with 4-76
naming weighting matrices 4-71
norow/nocol/nohigh with 4-75
numeric variables 2-123, 3-60, 4-70
page width suggestions 4-71
prepare weighted databases 4-71
prevent access to weighted/unweighted data
4-116
processwith 4-75
reduce disk space for database 4-75
respondent serial numbers 4-71
secure databases 2-45, 2-118
specia T statistics 4-76
temporary directories 1-232
text at bottom of tables 4-71
trailer cardswith 4-72
weighting matrices 3-8
Quanvert (Windows) 4-67
databaseicon 4-90
databases 4-86
languages 4-77
levelsdata 4-88
newsfile 4-90
notesfile 4-90
packing extrafiles 4-91
percentiles 2-151
questionnairefile 4-91



Quanvert (Windows) (continued)
set up to use .wav files 4-74
specia T statistics 2-116
stats.ini file 4-86
variable groups 4-68
Quanvert Create Utility 4-67
Quanvert Menus 4-67
Quanvert Text 4-67
accessrightsto files 4-81
command availability 4-83
convert tablesto CDA format 4-32, 4-35
creating large axes 4-83
display width 4-85
dummy axis 4-84
filtering on per-user basis 4-84
languages 4-84
multiproject databases 4-107
nll 4-85
page width 4-85
panel studies 4-73
postprocessors for profiles 4-82, 4-85
prevent alteration of texts 4-83
prevent creation of variables 4-83
prevent use of profiles 4-85
restrict access to axes and variables 4-84
row text width 4-85
trandation file for prompts 4-82
trandlation of prompts 4-81
Quartiles, see percentiles
quclean, delete temporary files 4-25
wildcard characterswith 4-26
Questionaire datainformation files 1-201
generate Quantum spec from 1-217
Questionnaire file for Quanvert (Windows) 4-91
qvclean, remove all filesfor asurvey 4-98
qvgroup, groups in Quanvert Windows 4-68
qulv files, levels cross-reference files for Quanvert
4-95
qvmerge, merge variables into existing database
4-100
qvpack, pack databases 4-129
diasfilefor 4-128
filesrequired by 4-125
qvpk, pack databases 4-124
qvg2cda, Quanvert Text tablesto CDA 4-32, 4-35
qvsecure, create secure Quanvert database 4-116
qvshrinc, compress..inc files 4-115
qutext.dat 4-82
qutr, unpack databases 4-126
qvtrans, convert unpacked files 4-130
diasfilefor 4-128
qvupdate, update Quanvert 4-119
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R

Random code, set into column 1-107
Random numbers, generating 1-29
random, generate random numbers 1-29
range, check arithmetic value of field 1-38
rangeb, test arithmetic value of field, with blanks
1-39
Ranges as conditions 2-92
Ranking see Sorting
Ranksin Friedman test 3-85
Raw countsin securedatabases 2-45, 2-118, 4-116,
4-118
read=, how toread data 1-54
Rea numbers 1-16
copying into columns 1-98
saving in integer variables 1-96
significant figureswith 1-16
Real variables 1-21
defining in subroutines 1-189
reset to zero 1-111
Reals and integers in the same expression 1-27
rec_acc, number of records accepted 1-125
rec_count, number of recordsread so far 1-52
rec_rej, number of recordsrejected 1-125
reclen=, record length 1-54, 2-250, 4-2
Record length 1-54, 1-78
inlevelsdata 3-48
in non-std datafiles 2-250
with levels 4-2
Record structure, defining 1-53
Record type, defining 1-53
Records
counting by axis name 2-25
distribute one element across the axis 2-129
examining with list 1-138
last in file, checking for 1-52
maximum cardsin, in levelsjobs 4-2
maximum sub-records per, in levels data 3-48
multicard with more than 100 cols per card 1-63
number read in so far 1-52
printing 1-145
rejecting from tables 1-145
typesof 1-47
writing out partsof 1-68
Redefined base, percentaging against 2-16
Reformatting data 2-53
Refused, data-mapped variables 1-205
rej=, excluding elements from the base 2-125
reject, omit record from tables 1-124
with require 1-126
rejected , current record has been rejected  1-125
Rejecting records from tables 1-124, 1-145
rep=, repeated card types 1-56
Repeated card types
defining 1-56
in unusual order 1-52
missing 1-52
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report, write datato report file 1-70
report=, report type for rim weighting 3-21
reg=, required card types 1-56
require, validating codes and columns 1-144
action codes 1-145
actionswhen test fails 1-156
automatic error correction 1-151
checking codesin columns 1-148
checking exclusive codes 1-150
checking logical expressions 1-153
checking routing 1-155
checking type of coding 1-146
commentswith 1-147
correcting errorsfrom 1-160
dataoutput filefor 4-18
datavalidation 1-143
defaultswith 1-152
equivalence of logical expressions 1-154
file of recordsfailing 4-17
withif 1-157
Required card types 4-2
defining 1-56, 3-46
Reserved variables
alread 1-50
card_count 1-52
firstread 1-51, 3-64
lastread 1-51, 3-65
lastrec 1-52
number of cardsread so far 1-52
number of records accepted 1-125
number of records read so far 1-52
number of recordsrejected 1-125
printed_ 1-67
rec_acc 1-125
rec_count 1-52
rec_rg 1-125
record written to out 1-67
rejected 1-125
stop statement executed 1-127
stopped_ 1-127
thisrecord rejected 1-125
thisread 1-50
with trailer cards 1-50
Reserved words with flip 4-70
Resetting variables between respondents  1-97
resp(#)=, substitution for data-mapped variables
1-215
Response, assign to data-mapped variable 1-209
return, go to tabulation section 1-126
withlevels 3-50
withrgject 1-126
rgrid, rotated grid tables 2-245
Rimweighting 3-3, 3-7, 3-19
efficiency, formula 4-19, 4-21
parametersfile 4-5
report for each iteration 3-21
root mean square 3-4, 3-20, 4-20
summary information for 4-19
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rim, rimweighting 3-7
rinc, rows take precedence when paginating large
tables 2-19, 2-107
Risk level for special T stats 3-156
rj, reject record in online edit 1-165
rm, delete cardsin online edit 1-166
Root mean square 3-4, 3-20
formula 4-20
Rotated grid tables 2-245
round, forced rounding to 100% 2-19, 2-32
Rounding to 100% 2-19, 2-32
Routing
checking 1-155
usinggoto 1-118
with loops 1-124
Row manipulation 3-25
expressions for 2-119
idsfor 2-115
Row offsets with added tables 2-184
Row percentages 2-16
forceto round to 100% 2-19
suppress small 2-21
Row ranksin tables 2-16
row, row element 2-116, 2-140
Rows
aignment of text in laser printed tables 3-203
basic counts 2-83
created with col 2-83
indenting folded text 2-13
reprint at top of continued tables 2-109, 2-114
sorting 2-20, 3-126
suppressing small  2-21
text width 2-20
text width in Quanvert Text 4-85
rpunch, set arandom code into acolumn 1-107
rqd, default action code for require 1-146
rsort, sort rows 2-20, 3-125
rt, terminate online edit for current record 1-165
Run conditions, defining 2-8
Run defaults file see Default optionsfile
Run definitionsfile 4-3
Run file, generate from qdi file 1-220
Run ids for table manipulation 3-38

S

s, assignment in online edit 1-163
s, Side element for manipulation 3-41
Sample Quantumjob 2-253
Sample tables
cumulative percentages 2-34
hitch/squeeze 2-191
inc= 2-136
indices 2-35
means 2-36
multidimensional tables 2-172



Sample tables (continued)
subtotals 2-136
suppress percents with small bases 2-199
total percentages 2-33
totals 2-136
totals and subtotals 2-121
Sample variance, see Error variance
SAS
convert Quantum data/specto 4-56, 4-65
don't export element to2-115
export grid in Quanvert2-40, 2-249
export missing data as missing2-124
numeric data4-63
scale=, scaling factor2-30, 2-32, 2-117
Scaling factors, defining2-30, 2-117
sectbeg, start nested table sectia2+222
sectend, end nested table sectio?+222
Secure Quanvert databas@s45, 2-118 4-116
security level 4-117
Segments, defining in an axi3-69
s, titles to print in table of content8-193
Semicolons
in strings 1-90
in texts 2-51
ser=, serial number locatiornl-55, 3-47, 4-2
Serial number, location ofl-55, 3-47, 4-2
Serial numbers in Quanvert-71
*set, define T variable in data filel-113
set, assignment statemerit-89
sid, tables side by side&-180
column headings with2-181
g statements with2-181
options with 2-180
percentages with2-182
sorting with 2-182
table headings with2-181
side, identify rows in grid axes2-238
side=, row text width 2-20
Quanvert Text4-85
Significant net difference tesB-166
formula 3-181
P-values for 3-169
Similar projects, linking4-101
Simplifying your spec by reformatting the daa53
Single class. chi-squared te8t78
example of 3-80
formula 3-90
Single columns, checking contents &f32
Single quotes, with code4-14
Single-coded axes, testing fd&-40
Single-coded data, from multicoded datal81
Single-coded, flag axes a&-44
Small suppression, switching of2-32
smallbase=, small base for T stat2-20, 3-150
smbase=, suppress percents/stats with small bases
2-20, 2-196
smcol, suppress small column2-20, 2-32
smflag=, flag cells with small base®-20
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smrow, suppress small row®-21, 2-32
smsup+, sum of suppressed elemerits118
smsupa=, suppress small absolutes21, 2-117
smsupc=, suppress small percentag@s?1, 2-117
smsupp=, suppress small percentag@s21, 2-117
smsupt=, suppress small total percentage<?1,
2-117

smtot, suppress small base valu@s21, 2-32
sort, sort rows 3-125
sort, sorted table or axi-21, 2-32, 2-44
sortcol, sort on this column2-118
Sorting

axes 2-44

cancel global for one axi®-45

column on which to sor2-118

columns 2-10, 3-127

effect on text-only element8-137

end of subgroup2-113

example with three level8-131, 3-135

manipulated element$8-141

nesting subsorts3-135

nets 3-128

on non-base elemer-126

percentages2-18, 3-128

rows 2-20, 3-126

secondary levels, example &-129 3-134

start of subgroup2-118

statistical elements3-141

tables 3-125

tables of means3-141

tables of summary statistic8-142

text-only rows as sublevel headings138

totals 3-141

unsorted rows3-129

with sid andund 2-182

within nets, example o0f3-129, 3-134
Sound files in Quanvert (Windows}-74
spechar =, special character2-21

apply to manipulated element3-31

with statistics 2-22, 2-137
Special response, check fdr-206
Special T statistics

continuity correction 3-161

effective base2-119 2-153 3-147

elements witmtot 4-87

exclude elements fronR-32, 2-44, 2-45,

2-116

formulae 3-175

include elements in2-31, 2-45, 2-119

intermediate figures for2-22, 3-157

least sig. diff. test3-175

levels 3-62, 3-149 4-88

minimum effective base for2-29

Newman-Keuls test3-165 3-184

nsw elements for3-147

on weighted jobs3-147

overlapping data with2-30, 3-159

paired preference tes3-170
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Specid T statistics (continued)
print overlap message 3-160
P-valuesfor 3-159
Quanvert (Windows) 2-116, 4-86
Quanvert databases 4-76
requesting 3-154
selecting elements for 3-145
significant net differencetest 3-166
small basefor 2-20, 3-150
suppress automatic titles 2-15
suppress overlap footnotes 2-15, 3-160
tittesfor 3-151
t-test on column means 3-164
t-test on column proportions 3-160
t-test on column proportions & means 3-161
very small basefor 3-150, 3-151
Specified other, check for 1-205
Split database files 4-127
joining 4-127
Split or join databases 4-125
split, create clean & dirty files 1-167
Splitting long column headings 2-163
SPSS
convert Quantum data/specto 4-38, 4-44
don’t export element to2-115
export grids from Quanver-40, 2-249
export missing data as missing2-124
force an axis to be multicode@-41, 4-50
numeric data4-42, 4-49
sqrt, square root manipulation operat8r26
Square roots1-183 3-26
Squared weighting element®-30, 2-49, 2-143
3-147
sgueeze=, squeeze table onto one page?2, 2-188
how Quantum compares table tex2s194
numbering printed page2-19
paper saving mode2-191
print page numbers logically/physicallg-196
suppress column headings wit+193
table texts with 2-191
with wide tables 2-190
Stages in a Quantum rut-223
Standard deviation2-136
formula 2-156
function of 2-139
produced byist 1-139
suppress if has small basa20, 2-196
weighted base less than 12143
Standard error of the mea®-136
calculate using weighted figure2-31
formula 2-157
function of 2-139
in weighted jobs 2-143
suppress if has small basa20, 2-196
use weighted counts ir2-143
stat=, axis-level statistics3-68
stat=, table-level statistics2-31, 3-70
statdata, SAS data filet-65
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Statements
aliases for 4-6
continuation of 1-9
length of 1-4
statistical 2-136
Statistical elements, in sorted tabl8s141
Statistical statements, list d2-136
Statistics
analysis levels with3-61
exclude missing values fron2-142
F and T values3-108
factors for 2-119
flag cells with small base®-20
general notes abous-71
more than one per axi8-69
more than one per tabl8-71
Quanvert (Windows)4-86
sorted summary tables d3-142
spechar with 2-22, 2-137
squared weighting elements f@-30, 2-49,
2-143 3-147
summary table of requirement3-72
table-level 2-31, 3-70
triangular array of3-71
see also Special T statistics
stats.ini file for Quanvert (Windows}-86
stop, terminate the editl-127
stopped_stop statement executed-127
Storing your program1-3
Strings of data constant$-15
Strings, semicolons inl-90
struct, define record structure-53
with levels data files3-48
Subaxes
end of group 2-77
naming groups on element-79, 2-114
start of group 2-77
tables from 2-80
Subdirectories, store variables #-80
Subheadings
in sorted tables3-137
in tables 2-62
nesting in column axe-63
positioning above columng-65
underline 2-63
Subroutines
arguments with1-188
convert multicoded data to single coddd181
defining variables in1-189
explode 1-181
fetch 1-178
fetchx 1-180
load data from look-up file1-178 1-180
using 1-177
writing your own 1-182
Subscription 1-23, 1-91
subsort, start secondary level sorting-118 3-134



Substitute variable names in data-mapped variables
1-215
Subtotals 2-133, 2-134
sample tablewith 2-136
Subtraction 1-26
Sum of factors 2-144
formula 2-156
produced by list 1-139
sum_, sorted summary of datapass errors 1-228,
4-18, 4-23
summary, keyword for secure databases 2-45,
2-118, 4-116, 4-118
supp, suppress percentages for arow 2-118
Suppressed elements, sum of 2-118
Suppressing percentages with small bases 2-196
Suppressing small absolutes 2-117
Suppressing small column percentages 2-117
Suppressing small total percentages 2-117
Suppressing statistics with small bases 2-196
Suppressing tables 2-15
Suppressing the base on continuation pages 2-57
Switching off options 2-32
SYLK format files, creating 2-13
Symbolic parameters
codes 2-232
columns 2-228, 2-229
function of 2-227
global valuesfor 2-237
how Quantum interprets 2-229
ingrid axes 2-239, 2-240
text 2-234
variables 2-235
with col and val 2-231

T

T and F values with nft 3-108
T dtatistics see Special T statistics
T variables, definein datafile 1-113
t1, one sample/paired T-test 3-101
t2, two sample T-test for comparing means 3-105
<<tab>>, table numberson tt statements 2-211
Tab section, jump to from edit 1-126
tab, name axesfor table 2-171
optionson 2-9, 2-174
tab_, tablesfile 1-230, 4-24
font numbers onright side 2-12
suppressing blank page 4-23
tabcent, center tables on the page 2-22
tabcon 3-189
Table numbers 2-210
justification of 2-211
suppress 2-15
switching off 2-211
user-defined, positioning with tt 2-211
withand 2-211
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Table numbers (continued)
with hitch/squeeze 2-191
Table of contents
create 3-189
format file 3-190
format file, naming 3-194
suppress for PostScript tables 3-211
Tabletexts
customizing 4-7
how Quantum compares with hitch/squeeze
2-194
seealso Titles
#tableleft, print table on left of page 3-211
Table-level statistics 2-31, 3-70
Tables
adding 2-182
dummy elements 2-186
exampleof 2-184
sample program for 2-183
with column offsets 2-183
with row offsets 2-184
adjacent absolutes & percentages 2-17
analysislevel for 2-10, 3-53
asterisksin 1-16
boxesin 3-206
center on page 2-22
columnwidth 2-10, 2-41
combining 2-179
convert to CDA format 4-32, 4-35
dividing 2-186
double spacing in 2-11, 2-113
filtering 2-11
fontsfor laser printing 2-11, 3-209
footnoteson 2-208
generating from qdi file 1-221
grids 2-238
incrementing cells by arithmetic values 2-120
introductionto 2-1
languages 2-13, 2-176
large numbersin 2-27
laser printed, justification of column headings
3-199
logoson 3-209
manipulating see Manipulation
maximum values of inc=s 2-28
mean values of inc=s 2-28
minimum vaues of inc=s 2-29
more than one per page 2-188
multidimensional 2-171
naming axesfor 2-171
numbering 2-210
numbering with and 2-211
numbersin 1-16
one beneath the other 2-180
order of titles 2-24
page numbersfor 2-213
pagination order in 2-107
pagination with wide breakdowns 2-190
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Tables (continued)
paste one under the other 2-188, 2-195
placing side by side 2-180
position of cell countsin 2-167
position on page 3-211
poundssignsin 3-198
precedence of rows & columnswhen paginating
2-19
print basetitlelast 2-10
print date on 2-10
print output typeon 2-24
print text in main body of 2-61
reprint rows at top of continued 2-109, 2-114
row text width 2-20
separate for different output types 2-17
sorted means 3-141
sorted summary statistics 3-142
sorting 2-21, 3-125
suppress column headings 2-193
suppress if base less than given value 2-21
suppress numbering 2-15
suppress output typeon 2-24
suppress page break between 2-190
suppress the base on continuation pages 2-57
suppressing all-zero 2-19, 2-32
suppressing printing 2-15
texts 2-5, 4-7
titles and other texts with hitch/squeeze 2-191
titles at bottom of page 2-210
tittesfor 2-181, 2-203
titles from axis names 2-10
titlesfrom hd= text 2-22
titlesto print first 2-23
titlesto print last 2-24
typesof datain 2-3
unsorted where default is sorted 2-32
updating cells at higher level than axes 3-54
using dummy data 3-43
using subaxes 2-80
vertical linesin 2-167
Tablesfile 4-22
tabn.syl, graphicsfiles 4-22
Tabulation section
Ccodein 3-123
components of 2-7
editingin 3-124
hierarchiesin 2-8
Tabulation statements, format of 1-5
Tags, internal variable names 4-15, 4-24, 4-94
Target weighting 3-2, 3-7
target, target weighting 3-7
tb, table numbers 2-210
tba, left justify table numbers on first page 2-211
tbb, right justify table numbers on first page 2-211
tc.def, table of contents format file 3-194
—td, directory for temporary filesl-231
Temporary disk space for a ruf-178
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Temporary files
delete 4-25
directory for 1-231
summary of 4-23
Terminating the edit1-127
Terminating the run1-128
with tables 1-127
without tables 1-128
termwid, output width in Quanvert Tex#-85
Testing values of data-mapped variablb11
Text
at the bottom of table#}-71
break points2-163
continuing in axes2-66
indent element when spli2-115
numeric variables2-27, 2-42, 2-123 4-42
prevent alteration of, in Quanvert Text-83
print in body of table2-61
row, indenting folded2-13
symbolic parameters foR-234
table titles 2-203
underlining on element-119
Text files, convert to Quantum format-167
Text strings, limit for 4-10
Text variables, for Quanverd-73, 4-74
textconv, translate Quanvert Text prompts32

textdefs, number of text symbolic parameters per run

4-9
Text-only elements2-58
sorted tables3-137
with col/val/fld/bit 2-88
textq, convert text to Quantum data form&tl67
texts.qt, customized text filet-8
thisread, cards read during current rek&®0
title, table titles from axis title2-22, 2-32
Titles 2-203
altering default order2-205
at bottom of page2-210
creating from axis nameg-10
default printing order2-205
defining for Quanvert4-68
footnotes on table2-208
in laser printed tables3-205
justification of 2-203 2-215
order of 2-24
prevent alteration of in Quanvert Text-83
print base last2-10
suppress automatic for special T statistizd5
T statistics 3-151
table description, customizing-7
table, fromhd= 2-22
underlining 2-207
which to print first 2-23
which to print last 2-24
with hitch/squeeze 2-191
with nested filter section®-221
with sid andund 2-181
topc, percent signs at top of columg-22, 2-32



toptext=, column text 2-118
Total percentages 2-15
example of 2-33
suppress small 2-21
Total, weightingto agiventota 3-5, 3-7, 3-16
total=, weighting to agiven total 3-7, 3-16
Totals 2-133
excluding elements from 2-116
in sorted tables 3-141
sample tablewith 2-136
with nets 2-134
Trailer cards
correcting 1-170
definition of 1-48
preparing for Quanvert 4-72
reading 1-49
tabulating without levels 3-64
weighting 3-13
see also Repeated cards
Translations 2-13, 2-176
Quanvert (Windows) 4-77
Quanvert Text 4-81
tstat, includeelement in T stats 2-31, 2-32, 2-45,
2-119, 3-145
tstat, request aspecial T stat  3-154
tstat.dmp, intermediate figures for T stats 3-157
tstatdebug, intermediate figuresfor T stats 2-22,
2-32, 3-158
tt, titles 2-203
in tabcon format file 3-191
with flt 2-218
with hitch/squeeze 2-191
tta, left justification of titleson first page 2-204
ttb, right justification of titleson first page 2-204
ttbeg=, titlesto print first 2-23, 2-205
ttc, centered title 2-203
ttend=, titlesto print last 2-24, 2-205
T-test
exclude elements from 2-32
include elementsin 2-31
on column means 3-164
formula 3-177
P-valuesfor 3-164
on column proportions  3-160
formula 3-179
P-valuesfor 3-163
onesample 3-101
example 3-102, 3-103
formula 3-117
inweighted runs 3-101
paired 3-101
example 3-102, 3-103, 3-104
formula 3-117
two sample 3-105
example of 3-106
formula 3-117

ttg, line up title with start of column headings 2-204

ttl, left justified title 2-203
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ttn, indented title 2-204
ttord=, order for printing titles 2-24, 2-205
ttr, right justified title 2-203
T-variables 1-20
Two dimensional chi-squared test 3-76
exampleof 3-77
formula 3-89
Two sample T-test 3-105
example 3-106
formula 3-117
Two sample Z-test on proportions 3-95
tx=, text-only element with col/val/fld/bit 2-88
type, print output types 2-24, 2-32
Types of output 2-15

U

u, underline column headings 2-168

und, tablesone under the other 2-180, 2-181, 2-182

Underlining
column headings 2-168
column headings with pstab 3-203
element texts 2-119
for separate column textsin g2cda 2-169
in laser printed tables 3-203
in table of contents 3-190
subheadings 2-63
titles 2-207
Uniform distribution, test for 3-73
uniq_id, unique respondent numbers for Quanvert
4-121
uniqid=, in element texts 4-105
axes generated by qdiaxes 1-222
Unique ID text, and data-mapped variables 1-209
Unknown file formats for databases 4-128
unl, underlinetext 2-63, 2-119, 2-207
Unpack databases 4-126
Unweighted data, prevent Quanvert access 4-85,
4-116
uplev=, axis update level 2-45, 3-56
comparison with celllev 3-58
example of intermediate file with 3-57
statisticswith 3-61
update base for al records at anlev= level
2-124, 3-57
with grids 2-245
useeffbase, use weighted counts for standard error
2-31, 2-32, 2-143
*usemap, define data-mapping file 1-204
User-definable limits 4-9
Quanvert Text 4-83
Usersfile, for Quanvert Text 4-83
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V W
val, elements with numeric conditions 2-89 wav files 4-74
abbreviated notation for arithmetic equality 2-91 Waves
arithmetic equality with 2-89 flipping for pand studies 4-112
count missing values 2-94 link into asingle database 4-113
data-mapped variables 1-205, 1-213 Weighted data, prevent accessto 4-116
optionson 2-112 Weighted databases, prepare for Quanvert 4-71
rangeswith 2-92 Weighted panel studies 4-113
text-only elements 2-89 Weighting
var (#)=, substitution for data-mapped variables anlev= with 3-12
1-215 c= with 3-13
var, count elements for data-mapped variables 1-213 characteristics not known 3-19
Variable groups for Quanvert (Windows) 4-68 declarein axes 3-14
Variables defining characteristicsfor 3-7
add new to multiproject directories 4-107 effectivebase 2-119, 2-153, 3-147
add to database 4-99 entering weights 3-7
alphafor Quanvert 4-73, 4-74 error handling 2-31, 3-10
blank out 1-111 error variance with  2-143
Carray 1-18 exampleof 3-9, 3-10
checking contentsof 1-31, 1-34 exclude respondentsfrom 3-6
comparing 1-31, 1-35 factors 3-2
data 1-18 frequency distributions 1-142
data-mapped 1-201 grid tables 2-246
defaults 1-198 holecounts 1-136
defining in subroutines 1-189 input 3-5
external 1-199 methods of 3-1
integer 1-20 missing values with pre/postweights 3-8
reset to zero 1-111 multidimensional matrices 3-13
lastrec 1-52 name matrix touse 2-31, 2-125, 3-23
local 1-199 naming matrices 4-71
naming 1-195, 4-15 number of matrices 3-7
naming in program 1-199 one dimensiona T-testswith 3-101
naming of files 4-95 optionsfor 3-7
numeric for Quanvert 4-70 postweights 3-6
passing with call 1-190 preweights 3-5
prevent creation of, in Quanvert Text 4-83 program 1-229
real 1-21 proportions 3-5
resetto zero 1-111 Quanvert 4-71
replacing in adatabase 4-98 report at each rim weighting iteration level 3-21
resetting between respondents  1-97 rim 3-3, 3-19
restrict accessin Quanvert Text 4-84 specia T statswith 3-147
storing in subdirectories 4-80 standard error with 2-143
subscription of 1-23 summary information 4-19
symbolic parametersfor 2-235 targets 3-2
T, definein datafile 1-113 toagiventotd 3-5, 3-7, 3-16
typesof 1-17 trailer cards 3-13
see also Reserved variables unweighted records 3-2
Variablesfile 1-196, 4-1 usesof 3-1
var name=, variable name using weights from record alone 3-17
aphavariables 4-73 see also Rim weighting
numeric variables 4-70 Weighting report file 1-229, 4-19
weighting matrices 3-8, 4-71 weightrp, weighting report file 1-229, 4-19, 4-23
vartext=, description of variable 4-70, 4-73 Weights
Vectorsin manipulation expressions 3-27, 3-35 abbreviating listsof 3-9
Verbatim responses 4-74 copying into datafile 3-24
Version of Quantum, selecting 1-223 entering 3-9
Verticd linesintables 2-167 for elements 3-14, 3-15
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Weights (continued)
minimum 3-18
switching off 3-23
using 3-23
Whole numbers 1-16
Widetables, print all on one page 2-190
Width of terminal display for Quanvert Text 4-85
Wildcard characters with quclean, gteclean, gtoclean
& manipclean 4-26
Windows-based Quanvert see Quanvert (Windows)
wm, define aweight matrix 3-7
wm=, weighting matrix touse 2-31, 2-125, 3-23
wmerrors, weighting error handling 2-31, 2-32,
3-10
write, write out records 1-65
as part of another statement 1-66
correcting errors from 1-160
creating datafiles 1-69
default output file 1-67
define default print parametersfor 1-81
defining thefiletype 1-78
file of recordsfailing 4-17
override use of ruler withident 1-83
specifying an output file 1-67
turn off default print parameters 1-83
with explanatory texts 1-67
writing selected fields only 1-68
wtfactor=, factor weighting 3-15
wttar get=, target weighting 3-14
wttran, copy weightsinto data 3-24

X

xor, logical operator for assignment 1-101
X-variables 1-22

z

z1, one sample Z-test on proportions 3-93
z2, two sample Z-test on proportions 3-95
73, Z-test on subsample proportions 3-97
74, Z-test on overlapping samples 3-99
Zero
exclude from averages 2-137
specia charactersfor 2-21
suppressing columns 2-15
suppressing elements 2-32
suppressing rows 2-15
suppressing tables 2-19, 2-32
Z-test
onesample 3-93
exampleof 3-94
formula 3-115
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Z-test (continued)

overlapping samples 3-99
exampleof 3-100
formula 3-116

subsample proportions  3-97
exampleof 3-96, 3-98
formula 3-116

two sample on proportions 3-95
formula 3-115
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