. Descriptive

- Statistics and
Graphs

»s»

7

In this chapter we look at how Stata produces descriptive, or uni-
variate, statistics. These techniques are commonly used to explore
the data before making decisions about further analysis and, when
reporting analyses, to give the reader information about the
nature and categories of the variables that have been used.

Deciding which statistics to use to describe a variable largely
depends on the level of measurement of the variable. Here we
refer to nominal, ordinal and interval levels of measurement.
More details are given in Box 5.1 if you need them.
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At the end of this chapter we examine some of the graphing
abilities of Stata and cover some basic single-variable graphs.

FREQUENCY DISTRIBUTIONS

For frequency distributions, you use the tabulate command
(which you can shorten to tab or ta). This command will show
you the value labels associated with the variable, the frequency of
each value, percentage frequency, and cumulative percentage fre-
quency. For example:

tab sex
tab sex

sex | Freqg Percent Cum
___________________ +..._._...«—--v_........—.._._...._—_...._.—.._._‘._..__..__.._AV___
male | 4,833 47.09  47.09
female | 5,431 52.91 100.00
wwwwwwwwwwwwwwwwwwwww },,_..__._._»—-..«._._._—..w....._...—.__..—_..._.__._.‘...y.._..__.._....

Total | 10,264 100.00

You will notice that this command gives the value labels, bur
not the numerical value associated with the label. In order to

get that, you must add the option nolabel (nol) to the tab
command:

B
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tab sex, nol

tab sex,nol

sex | Freq. Percent Cum.

__________________ b e

1 4,833 47 .09 47.09

2| 5,431 52.91 100.00

________________ e
Total | 10,264 100.00

The optionmissing (ormiss or m) gives you information on the
missing values.

ta hlstat, miss

ta hlstat,miliss

health over |

last 12 months | Freq. Percent Cum.

_______________ e

excellent | 2,930 28.55 28.55

good | 4,613 44 .94 73.49

fair | 1,853 18.05 91.54

poor | 641 6.25 97.79

very poor | 219 2.13 99.92

| 8 0.08 100.00

e
Total | 10,264  100.00

The frequency table produced by Stata has three columns of
figures. The left-hand one labelled Freq. has the actual counts in
each of the categories of the variable. The middle column labelled
Percent gives the percentage of that category so that all
categories add up to 100%. Note here that when you use the
missing option the missing-values category contributes to the
100% total so that the percentage is of all cases in your data.
If the missing option is not used then the percentage is of the
number of cases who answered that item - sometimes less than
100% of the total sample. The hlstat variable has only eight miss-
ing cases, but it could be much higher so that the percentages of
the non-missing categories would be inaccurate. See the example
below with the jbsat1 variable. The right-hand column labelled
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Cum. gives the cumulative percentage of the categories from the
top of the table. The same inclusion rule applies when using the

missing option.

tab jbsatl,miss

job
satisfaction:
promotion
prospects

does’t apply

not satisfied

2

3

not satis/dissat
5

6

completely satis

tab jbsatl
Jjob
satisfaction:
promotion
prospects
doesn’'t apply
not satisfied
2
3
not satis/dissat

w

T

completely satil
Py

Freg Percent Cum
599 5.84 5.84
770 7.50 13.34
208 2.03 15.36
288 2.81 18.17

1,335 13.01 31.18
527 .13 36.31
428 4.17 40.48
985 9.60 50.08

5,124 49.92 100.00

10,264 100.00

Freqg Percent Cum
599 11.65 11.65
770 14.98 26.63
208 4.05 30.68
288 5.60 36.28

1,335 25.97 62.26
527 10.25 72.51
428 8.33 80.84
985 19.16 100.00

5,140 100.00

:
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In the first table above the missing option is used. From this
table you might (incorrectly) read that 9.6% are completely
satisfied with their promotion prospects. However, when the miss-
ing cases are omitted from the second table above, 19.16% are
completely satisfied with their promotion prospects. Almost half
the total sample was not asked this item because they were not in
employment at the time.

Two other options to use with the tab command are plot
and sort. The plot option produces a basic bar chart of the rel-
ative frequencies of the variable categories. This chart is shown in
the Results window and not through the graphing facility in Stata.
The sort option rearranges the frequency table so that the cate-
gories are presented in descending order with the most frequent
(mode) at the top of the table. These two options can be used
together:

tab hlstat, sort plot

tab hlstat, sort plot
health over |

last 12 months | Freq.
________________ S e o e o o s
good | 4,613 I*********************
excellent | 2,930 l****************
fair l 1,853 ’************
poor | 641 l*******
very poor | 219 |*x*
_______________ o e
Total | 10,256

Compare this output with the frequency table given above for the
variable histat. Using the plot option will mean that the percent-
ages, category and cumulative, are not presented in the table but
using the soxt option by itself produces the same style of table as
earlier by reordered categories.

tab hlstat, sort

A
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tab hlstat, sort B
health over |
last 12 months | Freq. Percent Cum. ; "
_______________ e
good | 4,613 44.98 44 .98
excellent | 2,930 28.57 73.55 .
fair | 1,853 18.07 91.61 h
poor | 641 6.25 97.86 r .
very poor | 219 2.14  100.00 .
________________ e
Total | 10,256 100.00 S

The last two options we will cover here are nof req and gen. '
The nofreq option tells Stata not to present the frequencies, ¢ i
which in a single-variable table means that no table is produced.
This option has more uses in two-way tables (or crosstabulations)
and is covered in the next chapter. The tab command combined
with the gen option produces a series of dummy (or binary) vari-
ables — one for every category of the variable in the table. After gen
goes the name prefix (or stub) of the new series of dummy variables:

tab histat,gen(hlth)

The table output is the same as using just the tab command but
Stata has generated five new variables all starting with blth and
called hlth1, hith2, hlth3, bith4 and bithS. These new variables
are shown at the bottom of the list of variables in the Variables
window. If you tab the new variable hlth3 you can see that the
same number of cases (1853) are given the value 1 as were in the )
third category (fair) on the hlszat variable:

tab hlth3

tab hlth3

hlstat==fai |

r | Freq. Percent Cum.
_________________ e
0 | 8,403 81.93 81.93 -
1| 1,853 18.07 100.00
_______________ b
Total | 10,256 100.00
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Note that if cases are missing on the original variable (hlstat) then
they will have missing values on these new dummy variables as well.

If you want to use the tab command to create a series of
dummy variables but do not want to produce a frequency table,
then you could use the gen and nofreq options together:

tab hlstat,gen(hlth) nofreg

This combination creates the new dummy variables but does not
produce a frequency table in the Results window.

If you ask Stata to produce a frequency table of a variable that
has a large number of categories/values then it will return an error
message in red: too many values

The if qualifier works with almost all commands, including
recoding and variable creation. Try:

tab hlstat 1if sex==

This command gives you the frequency distribution of health sta-
tus for males. Don’t forget that double equals signs are required
for conditional commands like this.

Alternatively, the bysort command can be combined with
tab. For example, the command below will produce two fre-
quency tables — one for the health status for males and one for
health status of females. The missing, nolabel, plot and
sort options can still be used in this combination.

bysort sex: tab mastat

bysort sex:tab hlstat

health over |

last 12 months | Freq. Percent Cum.

_______________ e

excellent | 1,536 31.79 31.79

good | 2,149 44 .47 76.26

fair | 808 16.72 92.98

poor | 246 5.09 98.08

very poor | 93 1.92 100.00

_______________ e e e
Total | 4,832 100.00
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health over |

last 12 months | Freg. Percent Cum.

_______________ e

excellent | 1,394 25.70 25.70

good | 2,464 45.43 71.13

fair | 1,045 19.27 90.39

poor | 395 7.28 97.68

very poor | 126 2.32 100.00

_______________ b
Total | 5,424 100.00

Ifyouwmntu)putheasenesofﬁfquﬂuytabksyoudonot
need to type in each tab command separately. The command
tabl will produce separate frequency tables for each of the
variables in the list after the command. For example: tabl sex
hlstat\Nﬂlpntheai}apmncytabkibrsexfoﬂowwdlnzone
for histat. The variable list can, of course, be much longer.

tabl sex hlstat

->» tabulation of sex

sex | Freq. Percent Cum

________________ e ___

male | 4,833 47.09 47.09

female | 5,431 52.91 100.00

________________ e ___
Total | 10,264 100.00

~> tabulation of hlstat

health over

I

last 12 months | Freqg. Percent Cum.
________________ b
excellent | 2,930 28.57 28.57

good | 4,613 44.98 73.55

fair | 1,853 18.07 91.61

poor | 641 6.25 97.86

very poor | 219 2.14 100.00
_______________ b

Total | 10,256 100.00

|
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The options nolabel, missing, sort and nofreq can be
used with the tabl command as well. The gen option can also
be used but care needs to be taken as the category values from the
original variables will be used, but if the values are duplicated
then Stata will stop and send an error message as it will not create
two variables with the same name. Our advice is to use the gen
option only with single-variable tabulations.

Frequency tables can also be produced by using the pull-down
menus (see Box 5.2).

able of surmmary stal &)
Lnear moded
Birsary oubcor

ical ¥ hypotheses Table of surrmary statistics (tabstst)

Nonparametric bests of hypotheses ¥

Cistributionat plots and tests

N 3 T b e LI Lt At (0 Lo o R &

Count outcomes tables with measures of association
Al possible bwa-way tabulations

Table caloulator

Categarical outcomes

Exact statistics
Endogenaus covariates
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R

Subpopulation variable: [optiona)

=

spday numstic codes rather than value labels
‘induce s bar chart of the =lathve frequencias

| Display the: table in dessending arder of frequency

Cancel . F1 . Submit

SUMMARY STATISTICS

The command for common summary statistics is summarize,

which can be shortened to sum or su. The command is followed
by the variable or list of variables you wish to analyse,

Be careful, because just typing sum in the Command window
will produce summary statistics of all the variables in the data,
which can result in pages and pages of output if you have a very
large data set! If you find you have done this — or made any other
mistake where Stata ends up returning far too much information

= you can always click on the Break button
command.

to stop the

TR

1wy




Summary statistics

The sum command produces basic descriptive statistics such as
the number of observations (Obs), mean, standard deviation
(std. Dev.), minimum and maximum values. For example:

sum ghgscale

sum ghgscale

ghgscale | 9613 10.77125 4.914182 0 36

Additional statistics can be obtained by adding the detail
option:

sum ghgscale, detail

sum ghgscale, detail

subjective wellbeing (ghg) 1: likert

Percentliles Smallest

1% 3 0

5% 5 0
10% 6 0 Obs 9613
25% 7 0 Sum of Wgt. 9613
50% 10 Mean 10.77125
Largest Std. Dev. 4.914182

5% 13 36
90% 17 36 Variance 24.14919
95% 21 36 Skewness 1.366197
99% 27 36 Kurtogis 5.713574

This expanded output includes information on the number of
cases, mean and standard deviation. The minimum and maximum
values can be seen with the percentile listing on the left. The 50th
percentile (median) is also reported here along with the 25th and
75th percentiles for the inter-quartile range. The variance (stand-
ard deviation squared) is presented in the right-hand column
along with statistics for the skewness and kurtosis of the variable
{see Box 5.3).
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The sum command and detail option can be used with more
than one variable. Without the detail option, Stata produces a
list of the variables with separating lines after every fifth variable.
For example:

sum ghga-ghgl

sum ghga-ghgl

ghga | 9728 2.162212  .5286127 1 4
ghagb | 9728 1.7978 778507 1 4
ghge | 9719 2.049079  .5911111 1 4
ghgd | 9730 1.969476  .4843033 1 4
ghge | 9729 2.058999  .7992425 1 4
_________ N
ghgf | 9718 1.760136  .7077888 1 4
ghag | 9730 2.131449  .5690908 1 4
ghagh | 9732  2.02949  .4746731 1 4
ghgi | 9730 1.854265  .8214758 1 4
ghaj | 9687 1.597399  .7404045 1 4
_________ el
ghgk | 9677 1.361992  .6329897 1 4
ghgl | 9684 2.011669  .5338565 1 4

The separating lines can be omitted by using the sep (0) option
and changed to any other interval you wish; for example, for an
interval of variables use sep (2} :

sum ghga-ghgl, sep(2)

sum ghga- ghgl, sep(2)

Variable | Obs Mean Std. Dev. Min Max
_________ e
ghga | 9728 2.162212 .5286127 1 4
ghgb | 9728 1.7978 .778507 1 4
__________ e
ghge | 9719 2.049079 .5911111 1 4
ghad | 9730 1.969476 .4843033 1 4
_________ e
ghge | 9729 2.058999 .7992425 1 4
ghgf | 9718 1.760136 .7077888 1 4




142 Descriptive Statistics and Graphs }
__________ B e U t
ghag | 9730 2.131449 .5690908 1 4 ’
ghgh | 9732 2.02949 .4746731 1 4 1
————————— e e T pp—— i
ghgi | 9730 1.854265 .8214758 1 4
ghgj | 9687 1.597399 . 7404045 1 4 o
_________ T
ghgk | 9677 1.361992 .6329897 1 4
ghgl | 9684 2.011669 .5338565 1 4 %‘

As we have mentioned before, there are usually a few different
ways of producing the statistics you want in Stata so there is some |
overlap with the following commands. The style of presentation
differs, and for some commands this can be adjusted to suit your
preferences.

If you wish to produce the standard error of the mean and
confidence intervals instead of the standard deviation, minimum
and maximum values you can use the e¢i command.

ci ghgscale

. c¢i ghgscale

Variable | Obs Mean Std. Exr. [95% Conf. Interval]

___________ o o o e e e et e o o e e e e e e

ghgscale | 9613 10.77125% .0501212 10.673 10.8695

The default output shows the number of cases (0bs) and mean as
with the sum command, but then the standard error of the mean
(std. Err.)and 95% confidence interval are shown. The level
of the confidence intervals can be chosen by using the level
option. For example, if you wanted the 99% confidence intervals:

ci ghgscale, level(59)

. ¢l ghgscale, level (99)

Variable | Obs Mean Std. Err. [99% Conf. Intervall]

___________ A e e e e e e e e

g

ghgscale | 9613 10.77125 .0501212 10.64212 10.90038

:

The mean command produces similar output to the default ei
command and also has the level option. The other options for
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mean enable you to specify how the standard error is calculated
using jackknife, bootstrap or clustering adjustments.

mean ghgscale

Mean estimation Number of obs = 9613

| Mean Std. Brr [95% Conf. Intervall
__________ +.._...~H..__._._.._....—,.._,._.__‘,.._-.—-_..A.._..,«--_-.———-.._———ﬂy—-.—.——-——_,—.—_....
ghgscale ] 10.77125 .0501212 10.673 10.8695

The command ameans will produce the arithmetic, geometric
and harmonic means with confidence intervals for the variables
listed.

ameans ghgscale

variable | Type Obs Mean [95% Conf. Interval]

[ e

ghgscale | Arithmetic 9613 10.77125 10.673 10.8695
| Ceometric 9602 9.802626 9.716335 9.889682
| Harmonic 9602 8.825263 8.724163 8.928735

An extremely useful and flexible command for producing
descriptive or summary statistics is tabstat. This command can
also be used extensively when summarizing variables by categories
of another variable, and this use is covered in Chapter 6.

If you use just the tabstat command without any options
then Stata simply returns the mean. However, the tabstat com-
mand can produce a large number of statistics. In the output
below tabstat is used first on its own and then with a statis-
tics option (shortened to s) that specifies the number of cases
(n), mean (me), standard deviation (sd), minimum value (min)
and maximum value (max). This second output is similar to that
produced by the sum command.

tabstat ghgscale

variable | mean

143
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tabstat ghgscale,s(n me sd min max)

variable | N mean sd min max

The statistics or s option can be used to generate other
summary statistics and the output will be in the order specified
inside the parentheses of the option. In this example Stata has
produced the number of cases, mean and standard deviation, =
followed by the standard error of the mean (sem), skewness (sk)
and kurtosis (kur). You may wish to compare this style of output
with that produced by sum and the detail option.

. tabstat ghgscale,s(n me sd sem sk kur)

variable | N mean sd se(mean) skewness kurtosis

ghgscale | 9613 10.77125 4.914182 -0501212 1.366197 5.713574

The default style of output of the tabstat command with
only one variable is to put the requested statistics in one row as in
the above example. However, if you are specifying a large number
of statistics you may find it more convenient to have them in a
column. This can be done by using a column(variable) option
which can be shortened to ¢ (v). In the example below additional

statistics have been requested. These are inter-quartile range (iqr)

and quartiles (g) which includes the median (p50 in the output).
The median could be requested on its own by using med in the
statistics option brackets.
tabstat ghgscale,s(n me sd sem sk kur igr q) c(wv) ;’
stats | ghgscale
————————— R -
N | 9613 B
mean | 10.77125
sd | 4.914182 ¥
se(mean) | .0501212 L
skewness | 1.366197
kurtosis | 5.713574
igr | 6
P25 | 7
p50 | 10
|
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One odd feature of the tabstat command is that when
you have two or more variables the default output is to put
the variables in columns. Three variables are shown in this ex-
ample. So, for two or more variables, if you want the statistics to
be presented in rows then you need to use the column (statis-
tic) option — shortened to e (s) ~to produce the second output
below.

tabstat ghga-ghgc,s(n me sd min max)

stats | ghga ghab ghac
,,,,,,,,,,, RS S
N ! 9728 9728 9719

mean 1 2.162212 1.7978 2.049079

sd ! .5286127 . 778507 .5911111

min | 1 1 1

max | 4 4 4

tabstat ghga-ghgo,s{(n me ad min max) c(s)

variable | N mean sd min max

| 9728 2.162212 .5286127 1
ghab | 9728 1.7978  .778507 1 4
| 9719 2.049079 .5911111 1

All of the summary statistics commands — sum, mean, c¢i,
ameans and tabstat - can be combined with bysort and if
commands. For example, if you wanted the summary statistics for
these three variables, but separately for men and women, then you
could use the bysort command.

bysort sex: tabstat ghaa-ghgc, s (n me sk)

N | 4522 4523 4521
mean | 2.125387 1.688702 2.040478
skewness | 1.094095 .9064145 .8466639
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-> gex = female [

stats | ghga ghab ghgc 1

————————— e T T e — I
N ! 5206 5205 5198

mearn ] 2.194199 1.892603 2.05656 o

skewnegss f 1.134487 .6264102 1.016004 e

However, the tabstat command has a by option that you can
use to specify output split by categories of another variable. The .
advantage of using the by option is that the summary statistics for |,
the total sample are also produced. The output below comes from
the by option and you can see that the male and female summary
statistics are given above the total sample statistics.

tabstat ghga-ghgce,s(n me sk) by(sex) !

Summary statistics: N, mean, skewnesg
by categories of: sex (sex)

sex | ghga ghgb ghagc
__________ e
male ! 4522 4523 4521
! 2.125387 1.688702 2.040478 }
| 1.094095 .9064145 .8466639 |
__________ e
female [ 5206 5205 5198 |
l 2.194199 1.892603 2.05656 |
i 1.134487 .6264102 1.016004
————————— o @ |
Total | 9728 9728 9719 -
| 2.162212 1.7978  2.049079 )
] 1.10933 .7433614 .932651 ; [
Summary statistics can also be produced using the pull-down :

menus (see Box 5.4).

i
s
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7] Direct standatdization
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GRAPHS

The graphing facilities in Stata have improved significantly since
version 6 and now Stata is able to produce publication-quality
graphics. The downside is that the commands have become more
complicated and sometimes extend to two or three lines (often
more), and the graphics now have their own manual. Rather than
try and cover all the command options and structure, experience
has taught us that it is better to use the pull-down menus to intro-
duce graphing in Stata, much as it goes against our aim to get you
using do files as soon as possible. In version 9 there is a Graphics
pull-down menu function called Easy graphs which was removed
in version 10, but the functions are retained in other menus. Here
we cover using the main graph functions in the Graphics pull-
down menu in version 10. If you are using version 9, then see
Box 5.5 for an introduction to the use of Easy graphs.

Scatter plat
Connected scather plot

Twoway graph [scatterplat, fne, ete,}
Overlaid bwoway graphs

Ear chart
Harizontal bar chart
Dok chart
Pie chart

Histogram
Box plat
Horizankal b plat

Scatberplot mabrix

Distributional graphs
Smoothing and densities
Regression disgnostic plots
Tire sevies graphs

ectional tme-series ine plats
Survival anabysis graphs
ROC analysis
Quaaliby control
More statistical araphs

Table of graphs

Manage graphs
Charige schemef:

Line graph
Area graph
Overlaid twoway graphs

Bar chart

Horizontal bar chart
Dot chart

Pig chart {by variables)
Fie chart {by categary)

Histogran
B plak
Horizantal bex plob

Seatterplat matrix

Regression fit
Function graph
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 Piechats




The default graph format and colours are determined by the
graph preferences through the pull-down menu path

Edit — Preferences — Graph Preferences

This brings up a box that shows that the default scheme is s2 color
and the default font is Arial. If you prefer your graphs to be for-
matted differently then you can change these. Stata has numerous
schemes to choose from. Once set in this box, every future graph
will be formatted in this way. However, each individual graph
scheme and fonts can be changed in the tabs when you are creating
the graph and you should check that what you are choosing is
consistent with the general scheme.

: General | Prng

Scherme

Ford: | Aal

1

Crzate ruliple graphs as tabs in @ zingle window

. Maoter Changing the scherne will apply to fulure graphs and will rot
| be applied to the currsnt graph, | ane. To reest the schisme of the
rert grach, sslect "Chahgs schamedsize o Wi Glaphics

|
1

When you create a graph it opens in a new window. You can
leave this window open while you return to Stata (by clicking any-
where in the main Stata windows), but then the graph is not
shown. On the toolbar there is an icon — & - in version 9 and b -
in version 10 — that will bring the graph back to the front. The
icon is dimmed when there isn’t a graph to show.

The biggest, and best, change in version 10 is the interactive
graphics editor. To open the editor you need to right-click on the
Graph window and select Start Graph Editor or click on this
icon & on the toolbar above the graph when it’s first created (see
Box 5.6). You can do this at any time a graph window is open.
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The editor is very powerful and very intuitive and it allows you,
for example, to easily add text and arrows to more clearly indicate
what the graph is showing, as well as format the graph, axes, and
titles. The Stata website says that you should get the hang of it
in a few minutes as you just click on what you want to change;
they are right. It’s easy to get the hang of and makes many of

the options available in the tabs unnecessary to start with as you =
can change them in the Graph Editor. Try creating basic graphs
and then editing them. For a detailed text on Stata graphics, see &

Mitchell (2008).

e’ Bdit . Glect ™ igraph + Thaks o Hslp®

P
&

-

19 20 o an
general health questionnaire: likert . w
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The Graphics pull-down menu has numerous choices, but in
this chapter we will introduce some of the basic single-variable
graphs: pie charts, box plots and histograms. The histograms
in Stata cover both continuous and discrete variables. We cover
two-way, or two-variable, graphs in Chapter 6.

. Seatisties  User Window o He

Twasery graph (scatber, line, ete.)

Bar chart
Dok chart
Fie chart

Histogr ar

Bow plok

Scatterplot matrix
Cistributional graphs

Srnoothing and densities
Regression diagnostic plaks

T v o

Time-seties graphs
Parnel-data line plots
Survival analvsis graphs
ROC analysis

Multivariate analysis graphs

CQuiality contral

L ® W W W oy

More statistical graphs

Table of graphs

Manage graphs Ly

Change scheme/size

PIE CHARTS

Graphics — Pie chart

This path will take you to a dialogue box called graph pie - Pie
charts where, in the Main tab, you enter the variable name for
which you want to graph the categories. Pie charts are most
appropriate for variables that have relatively few categories as
they are better displayed and interpreted. In this example we use
the histat variable. We click on Graph by categories as we want to
see the categories of the variable.
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You can either type in the variable name or use the down
arrow to scroll through the list of variables and select one. The
if/in tab allows you to specify that the graph is to be based on a
subset of cases. The Titles tab gives a number of options for titles
and labels on the graph. The Options tab is where you can change
the colour scheme.

B

The pie chart produced below is from these settings and some &
minor editing in the Graph Editor; it is still a little messy and

would need tidying up before it is ready for a report.

Self-reported health status .

Excellent 28.69 !
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BOX PLOTS

Graphics — Box plot

Box plots (or box-and-whisker plots) are a good way to examine
the distribution of a variable(s). The distribution is shown against
an axis of the values of the variable. The box plot can either be
vertical or horizontal depending on its use and your preferences.
The pull-down menu path takes you to a dialogue box titled
graph box - Box plots which has a Variables box where you can
either type or scroll through and select variable(s). For now we
concentrate on single-variable plots. There are other tabs in this
window. The Categories tab is where you specify categorical vari-
ables to produce box plots to compare, and this is covered in more
detail in the next chapter. The if/in tab allows you to specify that
the graph is to be based on a subset of cases. The Titles tab gives a
number of options for titles and labels on the graph. The Options
tab is where you can change the colour scheme and choose how to

treat missing values.

Main | Categer

Dlrgrtabon

= Yerical

{3 Hotlzortal

i Yariables
: | ghascald

(2 nler

Box plots are normally used for interval level (or continuous)
variables and are not appropriate for ordinal or nominal level
variables. In this example we want to graph the variable ghgscale
so we enter this in the Variables box and select OK.

The box in the box plot shows the inter-quartile range; that is,
the values from the 25th to the 75th percentile. The line in the
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middle of the box is the median or 50th percentile. The whiskers
show the lower and upper adjacent values. These are the furthest
observations which are within 1.5 times the inter-quartile range of
the lower and upper ends of the box. If you wish to check these

figures you can see the earlier results from the su ghgscale,
detail command.

&

Box plot of GHQ scores
40

w
o
L

ey
<o

General Health Questionnaire
N
S

0

s =

In this example the median is 10, with the 25th percentile
being 7 and the 75th percentile being 13. This makes the inter-
quartile range 13 — 7 = 6. Therefore, the upper whisker is 1.5 x 6
=9 from the 75th percentile, which is 13 + 9 = 22. All cases that
have GHQ scores higher than 22 are potential outliers and are
shown in the box plot as dots. The lower whisker extends to zero
(the minimum value of the variable) because the 25th percentile is
7; subtracting 1.5 times the interquartile range gives —2, which is
not a possible value. e

From this box plot you might conclude that the ghqscale vari-
able is slightly skewed to the right (or positively skewed) as there
a number of outliers above the upper whisker.

If you wish to produce a series of box plots for two or more
variables then you can enter two or more variables in the |
Variables box on the Main tab. In the example below we have |
added the age variable to the ghgscale variable. Stata produces the
two plots side by side. Note that Stata uses the variable labels as
they are in the data set so good labels are useful, but with a quick

S e

e

.
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use of the Graph Editor you can easily change them into more
meaningful labels if necessary. You need to be careful when choos-
ing variables to graph together because if one has a very small
range compared to the other then the plot will be so compressed
that judging its distribution will be difficult.

100"

80 -

60 -

40

HISTOGRAMS

Graphics — Histogram

Histograms are the most common way of visually inspecting the
distribution of a variable. However, there is a minefield of discipline-
specific terminology to negotiate when using histograms and/or
bar charts (bar graphs). For bar charts in Stata, see Chapter 6.

The main characteristic of a ‘pure’ histogram is that the area
of the bars represents the value of the data, which is why the
default scale for the Y axis in Stata graphs is density. The density
means that the heights of the bars are adjusted so that the sum of
their areas equals 1, as the width of the bars are the same for each
category. As many users prefer to see the Y axis scaled in other
ways, Stata offers three further options:

e Fraction: the height of all the bars equals 1.

o Frequency: the height of the bars is equal to the number of
observations in the category.

o Percent: the height of all the bars equals 100.
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One of the main distinctions Stata uses in constructing his-
tograms is whether the variable is continuous (interval) or discrete
(ordinal or nominal). For continuous variables Stata can automat-
ically determine the grouping of the values to display in the bars of
the chart, but for discrete variables one bar for EVery category is
shown. The number of bars used for continuous variables is an
option that we come to later.

In the first example, we use a discrete variable hlszat, The
pull-down menu takes you to a dialogue box called histogram -
Histograms for continuous and categorical variables. In the Main
tab you can either type in or scroll down the list of variables in the
Variable box. To the right of this you select whether the data cho-
sen is continuous or discrete.

In this case we also want the histogram to display percentages
instead of the default density scale on the Y axis so we select
Percent in the Y axis box on the lower left-hand side. We have
specified that ‘height labels’ are added to the bars. As we have
asked for the bars to represent percentages, percentages will be
shown. You can see that the Bar properties button on the lower
left has an * on it, which shows that we have asked for some of the =
bar characteristics to be changed from the default settings. These
are to do with presentation as we want the bars to be separated
rather than touching, the latter being the default setting.

|

E

W ariable: %y i
K ariabile: Data are confinuous

bistat = 1 Data are discrate

£ - . attion "
[ Uit of bing £
e . ¢ Freguency %
1 ¢ Theorstical mitimury valis vt |
: sice |
S = e |
L Bt propetties | [] Add heiaht labels to bars & :
@ ﬁﬁ %33;_} ‘ ; aK il Carcel T Submi g

These settings followed by some editing in the Graph Editor
produces the histogram shown below.
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We follow a similar process in this second example but use a
continuous variable ghgscale as in the box plot examples above.
This time, after typing in or selecting the variable, select the
Continuous data option in the Main tab. We leave the Y axis as
the default density scale but we tick the Add normal density plot
option in the Density plots tab. This will show a normal distribu-
tion for the same mean and standard deviation as the variable so
we can compare the actual distribution with an expected normal
distribution.

ata are corfinunus

- Data are discrete

Humber of birs

“/idtkol birg

Lt it of st b

Histograms
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These options will produce the histogram shown below, which
will need further editing in order to be of report quality. As you
can see from the actual distribution against the expected normal
distribution the variable ghgscale is slightly skewed to the right,
confirming what we saw in the box plots.

Density

e

40

z =

GHQ score

Multiple graphs can also be combined into a single display (see
Box 5.7).
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DEMONSTRATION EXERCISE

In Chapter 3 we manipulated the individual level variables and
saved a new data set called demodatal.dta. In Chapter 4 we
merged a household level variable indicating the region of the
country onto the individual level data and saved the data with a
new name demodata2.dta. In this chapter we analyse the variables
we are going to use for their distribution, measures of central
tendency and, for continuous variables, their normality.

First, we determine the level of measurement of all the
variables:

163
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Variable Level of measurement -
female nominal =
age interval o
agecat ordinal
marst2 nominal 3 |
empstat nominal k.
numchd ordinal S
region2 nominal _—
d_ghg nominal
ghqscale interval 5 i
Starting with the nominal and ordinal level variables, we © I
simply tabulate these to examine the number of cases in each of -
the categories.
g
tabl female agecat marst2 empstat numchd ///
region2 4 ghg 8
; -
tabl female agecat marst2 empstat numchd ///

region2 d_ghg

R

-> tabulation of female

female | B
indicator | Freq. Percent Cum.

_______________ o oo e .

male | 3,914 47.95 47.95 =

female | 4,249 52.05  100.00 -

—————————————— e e |

Total | 8,163 100.00 .

-> tabulation of agecat

[

g
T T e AR TT R U D W

age | .
categories | Freq. Percent Cum. 13

__________________ e
18-32 vyears | 2,956 36.21 J3e.21 ;e
33-50 years | 3,336 40.87  77.08 3

51-65 years | 1,871 22.92 100.00
________________ R
Total | 8,163 100.00 )

[



-> tabulation

marital
status 4
categories
single
married
sep/div
widowed

-> tabulation

employment
status
employed
unemployed
longterm sick
studying
family care
retired

-> tabulation

children 3
categories
none

one or two
three or more

of marst?

Percent

Demonstration exercise

|

| Fred.

Percent

|
|
|
|
|
| 403
|

of numchd

Freq
5,182
2,443

538

| 8,163

Percent

|
|
l
l
|
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~-> tabulation of region2

regions 7 |

categories | Freg. Percent Cum. o
____________________ b e
London | 898 11.00  11.00
South | 2,504 30.67  41.68 !
Midlands | 1,399  17.14 58.81 ’
Northwest | 849 10.40  69.21 —
North and Northeast | 1,310 16.05 85.26 e |
wales | 423 5.18  90.44
Scotland | 780 9.56 100.00 |
____________________ e !
Total | 8,163 100.00
-> tabulation of d_ghg
d_ghg | Freqg Percent Cum
_____________________ e
0| 6,271 81.29  81.29
1] 1,443 18.71 100.00
_____________________ el
Total | 7,714 100.00 .

For the interval level variables we have a number of options
when inspecting them. We start with simple descriptive statistics.

su age ghgscale

su age ghgscale

Variable | Obs Mean Std. Dev. Min Max L

__________ e o
age | 8163 39.32733  13.08993 18 &5 ‘ ‘

ghgscale | 7714 10.78727  4.945154 0 36 &

Next, we use the pull-down menus to produce histograms of the 1
two variables with expected normal distributions in order to com- ,
pare them and judge any skewness. The histograms below show

that the distribution of the age variable is rather flat compared to =
the normal distribution, with more cases in the younger ages than =~
the older ones. The distribution of the GHQ variable (ghgscale) is
more peaked than the expected normal distribution and slightly
skewed to the right.
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Density

age

0 10 20 30 40
ghq 0-36

We now use the tabstat command to produce summary
statistics for these two variables and then test their skewness and
kurtosis using the sktest command (see Box 5.3).

tabstat age ghgscale, s(sk kur)
sktest age ghgscale

167




Descriptive Statistics and Graphs

tabstat age ghgscale, s(sk kur)

stats | age ghgscale
_________ S
skewness | .2223762 1.364399
kurtosis | 1.981199 5.661401

sktest age ghgscale

Skewness/Kurtosis tests for Normality

~~~~~ joint -----

Variable ] Pr (Skewness) Pr(Kurtosis) adj chi2({2) Prob>chi?2

_________ USRS
age | 0.000 0.000
ghgscale | 0.000 0.000

From the first part of the output you can see that the age variable has
a skewness statistic of 0.22 which, being positive, indicates it is
slightly skewed to the right, and a kurtosis statistic of 1.98 which,
being less than 3, indicates that the distribution is flatter than
normal. For the ghgscale variable the skewness value of 1.36 indi-
cates that the distribution is skewed to the right and the kurtosis
value of 5.66 indicates a distribution more peaked than normal.
Most of the techniques that we will use in this demonstration
are robust to reasonable departures from normality such as these,
but for the sake of this exercise we will consider what we might do
if we wanted to transform the ghgscale variable to a distribution
closer to normal. For distributions that are skewed to the right,
one of the usual transformations used is the logarithmic (either
natural logarithm or base 10). However, with this variable there is
a problem in that it contains cases that have a score of zero. The
logarithmic transformation of zero is not possible as it is minus
infinity. You can see this if we transform the variable as it stands.

gen 1n_ghg=ln(ghgscale)
su ghgscale 1n_ghg

gen 1ln_ghg=1n(ghgscale)

(459 missing values generated)

su ghgscale ln_ghg

variable | Obs Mean  Std. Dev. Min Max
______________ U
ghgscale ] 7714 10.78727 4.945154 0 36

1n_ghg | 7704 2.283492 .4439032 0 3.583519

e

nl--lll.l...llllllill.ﬂll"‘l.ll
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The new variable (l_ghg) has 10 fewer cases than the original
variable (ghgscale). This is because there were ten cases with a value
of zero in the ghgscale variable. This can be checked by either:

rab ghgscale if ghgscale<2

or
count if ghgscale==

ta ghgscale 1if ghgscale<?2

ghg 0-36 | Freq. Percent Cum.

____________ U S

0 ‘ 10 40.00 40.00

1 t 15 60.00 100.00

____________ R
Total \ 25 100.00

count if ghgscale==0

10

The new variable (In_ghg) has a minimum value of zero because
there are 15 cases in the original variable that have a value of 1
which has a logarithmic transformation value of zero. If we now
graph the new variable we can see that it is closer to normal than

the original variable.

Density
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The summary statistics and test for normality produce the
tollowing output.

tabstat ghgscale 1ln_cghg, s(sk kur)
sktest ghgscale 1ln _ghg

sy
1

tabstat ghgscale In_ghg, s(sk kur)

stats | ghgscale 1n_ghg -
skewness | 1.364399  -.2796359
kurtosis ] 5.661401 4.491428

sktest ghgscale ln_ghg

Skewness/Kurtosis tests for Normality

—————— joint --—-~ =

Variable ] Pr(Skewness) Pr(Kurtosis) adj chi2 (2) Prob>chi2 :
_________ A

ghgscale | 0.000 0.000 .
In_ghg | 0.000 0.000 0.0000

The variable has changed from being skewed to the right to being
slightly skewed to the left (from 1.36 to —0.28) and the kurtosis
has moved closer to 3 so it is not so peaked. However, we have 10
extra cases without a value in the new variable, and these cases
will be lost in any analysis. So, what to do about it? It could be
argued that the minimum value of zero in the original variable B
(ghgscale) was done for convenience and that a score of zero does
not indicate an absence of poor mental well-being. Also remember

e

that we recoded the original 12 items to 0-3 from their survey £
responses that were coded 1-4 and would have made a scale with
values from 12 to 48. So, one possible solution would be to shift o

the distribution to the right by adding 1 to everyone’s score so
that the variable now has values from 1 to 37. Then we use the
logarithmic transformation on the new scale.

gen new ghg=ghgscale+l j wes
gen ln _ghg 2=1n(new_ghdg) :
su ghgscale In_ghg 1n ghg 2

tabstat ghgscale 1n_ghg 1ln ghg 2, s(sk kur)
sktest ghgscale 1n_ghqg 1n_ghg 2
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gen new_ghg=ghgscale+l

(449 missing values generated)

gen In_ghg_ 2=1n{(new_ghag)

(449 missing values generated)

su ghgscale In_ghg 1n_ghg_ 2

Obs Mean std. Dev. Min Max
7714 10.78727 4.945154 0 36
7704 2.283492 .4439032 0 3.583519
7714 2.38626 .4051969 0 3.610918

tabstat ghgscale 1n_ghg 1n_ghg_2, s(sk kur)

stats | ghgscale In_ghg In_ghg 2
_________ o
skewness | 1.364399 -.2796359 ~.2596882
kurtosis | 5.661401 4.491428 4.946262

sktest ghgscale 1n_ghg ln_ghg 2

Skewness/Kurtosis tests for Normality
~~~~~ joint -----
Pr (Skewness) Pr(Kurtosis) adj chi2(2) Prob>chi2

|
_________ e
ghgscale | 0.000 0.000 : .
1n_ghg | 0.000 0.000 . 0.0000
In_ghag 2 | 0.600 0.000 . 0.0000

At the start of this output you can see that Stata tells you that 449
missing values are generated in the new variable, which matches
the number of cases that don’t have a GHQ score in the original
variable (ghgscale). This is checked by producing summary statis-
tics where you can see that both the original variable (ghgscale)
and the newly created variable (/n_ ghq_2) have the same number
of cases. The skewness and kurtosis statistics produced by the
tabstat command indicate that the [n_ghg_2 variable is slightly
less skewed than the In_ghq variable but more peaked as the kur-
tosis value is higher.

As with all transformations, there is a trade-off to be made
between skewness and ease of interpretation. In this example
we would probably use the ghgscale in its original form as the
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techniques are robust to reasonable departures from normality. -~
The transformed GHQ score variables (either In_ghq or In_ghq_2)
are closer to normal but the interpretation of statistics further on
in this example is less intuitive. For example, a difference of means
between men and women would be a difference in the logarithmic
GHQ scores rather than the raw scores constructed from the
items. For the rest of this demonstration we will use the untrans- =
formed ghgscale variable.

|2




