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I. CrossTab
1. Figure 1, below, shows the CrossTab main screen. The user has opened a
data dictionary naned “popstan.ddw.” This is a description of a census data

file for an imaginary country, including the nanes and valid val ues of al
the variables. The screen shows that the user has specified an Age by Sex
table for married people, to be produced by province.

Figure 1.

! The papers which are prepared for thiswork session will be treated in the same
manner, as papers that are prepared for sem nars.

2 Prepared by denn Ferri. This paper reports the results of research an
anal ysi s undertaken by Census Bureau staff. It has undergone a nore-limtd
review than official Census Bureau publications. This report is released b
informinterested parties of research and to encourage di scussion.

GE. 98-32490



CES/ SEM 40/ 24
page 2

Tabul ati ng vari abl es

2. Note the box | abeled “Tabulate.” This is where the user specifies the
row itenms, colum itenms, value and weight. 1In the exanple in Figure 1, the
user has selected “Age in 5 year groups” as the row item and “Sex” as the
colum item The user may specify one or two itens (variables) to appear in
the table rows, and one or two items to appear in the colums. |If two itens
are selected for either dinension, their values are nested. For exanple, if

IMPS 4.1 Cross Tabulation - [Spec file = Untitled / Data dict = popstan.ddw]
B File Edt Yiew DOptions Tools Window Help =181 =]

(o= e & 2|

Add | Insert | Delete | ITaI:uIe 1. Age in 5 year groups by Sex for Marital Statuz = Maried j <“| =2 |

Title
Table 1. Age in & year groups by Sex for Martal Status = Mamed
[ Lock
Universe ||Marital Statuz = Married
Area | IF'ru:uvinu:e
— Tabulate
Sen [temn
Column [tems
It
Row lkems I ﬂl
I.-i'-.ge in 5 year groups Hber Value: I [temn |
| Heml \Weight: | ltem
j Pereent Inciude undefined
" Mome O Tatal © Row & Colunn [ Perzents anly ¥ e ard colamn
Ready |
the rowitens are “Sex” and “Urban/Rural,” the table would show urban nal es,
urban females, rural males, and rural females, in addition to totals. |If the
user selects only one row itemand no colum itens, the systemw || produce a
frequency distribution, including cumulatives.
3. The “Value” item determ nes what value is tabulated into the
corresponding row and colum for a given data record. |If no value itemis
specified, the systemw Il increment the proper table cell by one each tine,
produci ng sinple counts. |If a value itemis specified, the systemwl|
i ncrement the table cell by the nmagnitude of the value item For exanple, a
value item m ght be “incone,” if the user wants to tabulate total incomes for
each table cell. The “"Weight” itemworks simlarly. |If there is a weight
itemspecified, the systemw |l nultiple the value to tally by the weight

each tine.
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4, To specify a rowitem colum item value or weight, the user sinply
clicks on the button marked “lteni next to the appropriate slot on the
screen. Figure 2, below, shows the dialog box which appears when the user
clicks on the row item button.

Figure 2.

5. The hierarchical tree in the dialog box shows the variables in the data
file, grouped by record type. The user may also see the variables in

al phabetical order, or may sinply type the first few letters of the variable
name into the slot at the top of the dialog box. The row and columm itens of
the cross tabul ation may be variables fromthe sane record type or from
different record types.

Percents

IMPS 4.1 Cross Tabulation - [Spec file = Untitled / Data dict = popstan. ddw]
B File Edt Yiew DOptions Tools Window Help =181 =]

(o= e & 2|

Add | Insert | Delete | ITaI:uIe 1. Age in 5 year groups by Sex for Marital Statuz = Maried j <“| =2 |

Title Chooze How Item [x] |
Table 1. Age in I.-'l'-.ge i 5 year groups
- - Comman ltems = Cerisl |
= ™ Perzon
Uriverse |W """ Line Number Help | i
----- Relationzhip |
Area ||F'ru:uvinu:e ----- Sex
----- Diate of Bith
plEmEe=—— Diay of Birth I
----- taonth of Birth Bemove
----- “ear of Birth b =
Haw ltemz | i i Age
——— | - Age in D year groups B
|ﬁ96|n5yearmnups ----- &ge in 10 year groups
I ----- .-'f-.ge. 10-54 in 5 vear aroups \isw
----- b arital Status & Hi b
E— 0 kather Living ket B
—Fercent——————— : .
----- Place of Birth <1 | T &lphabetical
" More © Taotal € Row N =— = amnn | _,|_I
Ready |
6. In Figure 1, the box | abel ed “Percent,” under the “Tabul ate” box,
all ows the user to select anong several methods of conputing percents. In
each case (except “None”), the systemw ||l add an extra percent columm next
to each existing colum in the table. 1In the case of “Total,” the
percentages will be cal culated using the grand total of the table as the

denomi nator. 1In the case of “Row,” the percentages will total to 100
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hori zontally; in the case of “Colum,” the percentages will total to 100

vertically. |If the “Percents only” box is checked, only the percent columms
wi |l appear in the table.

7. When the “Include undefined row and colum” box is checked, the system
will add a row at the bottom and a columm at the right for values found in

the data which do not match the valid values for that variable in the data
dictionary. For exanple, any values in the data for the “Sex” field not
corresponding to “male” or “fermale” would appear in the “Undefined” col um.

Table title

8. Toward the top of the screen in Figure 1 lies the “Title” box.
CrossTab automatically generates a title for the table based on the user

sel ections. The user may change this title and check the “Lock”™ box to stop
the systemfromgenerating a newtitle in the event of a change to the table
speci fication.

Uni ver se

9. A very powerful yet sinple feature of CrossTab is the ability to define
a universe (filter). A universe is a set of conditions that restricts the
tabul ations. Figure 3 shows the dialog box for defining the universe. In

this exanple, only married people are included in the tabulation. Oher
exanpl es of possible universes are “wonmen between the ages of 15 and 49,"

“households with electricity,” and “household i nconme > 10,000." The Universe
di al og box | eads the user through the definition one step at atinme. 1In the
example, the user first saw the Itens (variables) dialog box, as in Figure 2,
and chose “Marital Status;” then chose “=" from anong the relations = <> >,
>= <, and <=, then chose “Married” from anmong the possible values for
“Marital Status.” The user nmay also type in the explicit values rather than
choose among the predefined values. 1In this exanple, values “2,3" would nmean
“divorced or separated.” Typing in “0:14,65:99" for age val ues woul d nean
“between 0 and 14 or between 65 and 99."

10. A universe may be a conpl ex expression. “Wnen between the ages of 15

and 49" woul d be expressed as two lines in the Universe dialog box: “sex =
femal e and “age = 15:49." By using “And,” “Or,” and the parentheses, the
user may specify a universe of virtually unlimted conplexity.
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IMPS 4.1 Cross Tabulation - [Spec file = Untitled / Data dict = popstan.ddw]

B File Edt Yiew DOptions Tools ‘indow Help =181 =]
=|e( 2| o0 ®| 2
Add | [rgert | DE|EtE| ITaI:uIe'I..-’-'-.ge in 5 year aroups by Sex j <"l ">I

Add Inzert | Delete |

And/Or [ [term Fielation "alue(z] ]

I j I jIMarital Status ItEmII = j bd arrie: j

b arital Statuz = Married

Divarced
Separated
Widowed
Mewer barried
Mot Reported

Cancel | Help |
i ] W | A |
— Percent Include undefined
 Maome O Tatal © Row & Coluntn [ Perzents anly 2 row and colurnn
Ready

Figure 3.
Area Processing

11. CrossTab offers a very powerful area processing capability. This neans
a given table can be produced at |ower |evels of geography and “rolled up”
automatically to higher levels. The “Area” button allows the user to select
at whi ch geographic |level he would |ike to produce the specified table. 1In
our exanple, the country is divided into provinces, which are divided into
districts. The user has chosen “Province” as the area at which to tabul ate.
This neans that a separate age by sex table will be produced for each
province in the data, as well as for the entire (national) data set.

Mul tiple tables

12. CrossTab allows the user to produce a virtually unlimted nunmber of
tables in a single pass through the data file. Below the tool bar in Figure
1 are three buttons to Add, Delete, and Insert tables. To the right of these
buttons is a drop box containing the titles of the tables that have been
defined. The user may select the table to work on fromthis list, or use the
arrow keys to nove to the previous and next tables. \While each table has its
own Uni verse specification, the area processing specification applies to al
tabl es.
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Runni ng, viewi ng and printing the tables

13. Once the tabl es have been specified, the user sinply clicks on the
green traffic light “Go” button to run the tabulations. A dialog box appears
pronpting for the name of the data file to tabulate. The user may sel ect
several data files and the systemw |l treat themas if they were a single
concatenated file. CrossTab tabulates very quickly. The system has been
carefully tuned to maxim ze speed for raw ASCII files. When the tabul ations
are conplete, the Table Viewer shows the results, as in Figure 4, bel ow

i IMPS 4.1 Table Viewer - [Crozs01_thw [popstan.dat]] HE R
File Edt “iew Ophon: Window  Help =121 =]

|| B[O0|R|E| B F &| 2

Title ITaI:uIe 1. Age in 5 vear groups by Sex for Marital Status = Marmied j <--| -->|
Table 1. Age in avyear groups by Sex far Marital Status = Married

) Total Male Female LIndefined
Agein & year groups
Total| Percent Total| Fercent Tutaﬂ Fercent Total| Fercent

Popstan =

Total 6,985 100.0 3,439 100.0 3,546 100.0 - -

010 4 years - - - - - - - -

10 9years - - - - - - - -

101014 vears 12 nz a 0.1 7 nz - -

1510 19 yvears 258 chi a4 1.2 217 6.1 - -

2010 24 yvears 836 12.0 274 8.1 557 187 - -

25 o 29 vears 1,089 156 476 13.8 613 17.3 - -

30 to 34 yvears 1,135 16.2 588 171 547 15.4 - -

35 to 39 vears 1,042 14.89 513 14.8 5249 14.8 - -

40 10 44 vears 774 11.1 431 12.5 343 9.7 - -

45 10 49 years 509 7.3 278 a1 231 6.9 - -

50 to 54 yvears 4349 6.3 263 76 176 5.0 - -

55 o 59 yvears 33z 48 193 56 1349 3.4 - - B
[ | ;‘
For Help, press F1 I_I_l—

Figure 4.
14. Tabl e Viewer scrolls, if necessary, while keeping the table headi ngs
and stubs frozen. The user may choose any font to apply to the table. If

nmore than one table was specified, the user may select which table to view
fromthe drop-box under the tool bar. Table Viewer can print tables and
automatically paginates intelligently if the table does not fit on one piece
of paper. It includes a Print Preview facility to see how the tables wil

| ook on paper before actually printing.
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Usi ng tables in other software packages
15. The user can save a table, or set of tables, to a disk file. The file
is ASCIl, but in a format native to IMPS. This neans only the Table Viewer

can retrieve the tables. However, Table Viewer has very powerful clipboard
functions (copy and paste) to nove all of part of a table to other packages.

16. The user can select (highlight) an entire table, or a subset of it,
such as a group of rows, colums or cells. Wen the users clicks on
Fil e/ Copy (or Ctrl-C), the table piece goes to the clipboard in both tab-
delimted format and Rich Text Format (RTF). Tab-delimted format neans one
can paste the table piece into any commerci al spreadsheet package, and the
table cells will becone spreadsheet cells. Rich Text Fornmat nmeans one can
paste the table into a word processor and take advantage of any “table”
facility it may have. (Both Mcrosoft Wrd and WrdPerfect have such
facilities.)

17. The user can al so see selected table cells as a thematic map in the Mp
Viewer with a couple of nouse clicks. This feature is described in the
section “Making thematic maps fromtables,” presented after a discussion of
the Map Viewer features.
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1. Map Viewer

Figure 5, below, shows the Map Viewer main screen. The user has opened a map
data file naned “Madag.ndf.” This is a collection of variables whose data
poi nts can be made into thematic maps.

¥ Map Viewer - [Madag. mdf] HE R
E3 File Edit “iew Fomat ‘Window Help =121 =l
(=] B|oR= = 2

IFaritan_l,l j Yariable; ITl:utaI Population j Baze Variahle:l j Calc: I j

Tameae | 1Otal Population - Madagascar

- Fianarantsoa
- Taliary

- Toamasina
- Anitsitanana
- Mahajanga

Legend
] 954,732 to 1,364 792
E1 1364793 to 1,772 G0
B 1772610 to 1,995 460
1,995 461 to 2 550,189
B 2550190 to 3 601 127

b ahajanga [

Figure 5.

Mappi ng vari abl es

18. The exanpl e above shows a thematic map of the “Total Popul ation”
variable. A map data file (.MDF) may contain a virtually unlimted nunber of
vari ables. These are typically sunmary data. The drop box | abel ed
“Variabl e:” above the map contains a list of the variables available in the
map data file.

19. The user may perform sone sinple calculations on any two variables in
the set and show a thematic map of the result. This is an easy way to show
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changes over tinme periods or to show certain ratios, for exanple. To do so
the user also selects fromthe “Base Variable:” and “Calc” drop box. There
are four possible cal cul ations:

Percent change = (variable - base variable) / base variable
Per cent = (variable / base variable) * 100
Rati o = (variable / base variable)

(vari able - base variable)

Di fference

20. The user may see the data value for any particul ar geographic area by
sinply right-clicking on the map itself.

Level s of geography

21. Map Vi ewer can contain several |ayers of geography, depending on

avail abl e nenory and speed of the mcroconputer. It maintains the |ayers in
the formof a hierarchy tree, as shown on the left side of the screen in
Figure 5. The user can open and cl ose nodes on the tree to see the entire
hi erarchy, and click on any name to see a map of the current variable (or

cal cul ated variable) for that geographic unit. The user can also sinply
click on an area of the map itself to “drill down” to a thematic map of just
t hat geographical unit, with appropriate | egend.

22. By default, the thematic maps show different colors for polygons at the
| evel of geography just below the I evel of the bounding map. For exanple, if
a country has provinces conposed of districts, the map of the country would
show the provinces and a map of any province would show its districts.
However, Map Viewer allows the user to show the polygons forany | ower |eve

of geography, so that in the above exanple the user could choose to show

ei ther provinces or districts when viewing the national map. This is
acconpli shed by choosing the level fromthe drop box just above the

hi erarchical tree on the left.

Map objects - polygons, title and | egend

23. A thematic map consists of the map (col ored pol ygons), the title and
the I egend. The user can reposition these elenments. By default, the title
appears at the top and the | egend appears at the bottomright, as in Figure
5. The user can move the title or legend sinmply by clicking on it, dragging,
and dropping it into the desired | ocation

24. The user can right click on the title to change it. One can then
nmodi fy the text itself and/or nmodify the title's font by way of the standard
W ndows Font di al og box.

25. The user can nodify the | egend specification by right-clicking on the
| egend box, as described in the next section.
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Changi ng the | egend for mat

26. The user has a lot of control over the way the map | ooks, as shown in
the Format Legend dialog box in Figure 6, below.

Figure 6.

% Map Viewer - [Madag. mdf] =|2] =]
& Fle Edt “iew Faomat Window Help =181 =]

=] BORIE| B 2|

Format Legend

IFaritan}' L Title ILEgen.j Farit | R 1
= Madagascar Cancel
__ Antananars  GIOUPE IE j IEqua| Cazes j Custarn Text | —l gcar
(- Fianarantso Iﬁ Help |
; Cil - T ext Font
__ Toliary olars | Green shades |
--Tu:uamasina Lowser Upper Color Legend text Cases
- Antgiranans
& Mahaianga | | 954,732 1,364.792 |:|| 954,732 to 1,364,792 1
2 1364733 1772609 [ ]| 1.364.793 101,772,609 1
3 1772610 1995460 [ ]| 17726100 1,995 460 1
4 1,995 461 2,550,185 1,995,461 to 2 550,189 1
5 2560190 3501127 2,550,190 to 3,601,127 i
lend
o 1,364 792
to 1,772 609
v Border [ Reverse ¥ Show Legend to 1,295 460
=== t0 2 550 189
\\,\_/_/)J B 2550190 to 3 BO1 127
rr r
27. The user can choose the nunber of intervals (colors) in the map by

clicking on the “Groups” drop box. There can be as few as only two
intervals, or as many as seven

28. There are three ways to define the intervals. The default option is
“Equal Cases.” This neans Map Viewer will find reasonable | ower and upper
limts for each interval so that the data points distribute thensel ves
equal ly among them In Figure 6, the six data points are spread across the
five intervals so that there is one in each and two in the last interval

The second way to define the intervals is “Equal Intervals.” This neans Mp
Viewer will calculate the upper and lower |inmts based on the smallest and

| argest data point so that each interval is the sane size. The third option
is “Custont intervals. This neans Map Viewer lets the user define the limts
by typing themin. This is commpnly used to establish “round nunbers” for
the intervals. Using “Custonf intervals also freezes the interva
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boundaries, so that they do not change when the user selects a different
geographic unit to map. Wen the nmethod is “Equal Cases” or “Equal
Intervals,” Map Viewer recal culates the interval boundaries each tine the
user chooses a new geographic unit.

29. The user controls the colors on the map. Map Vi ewer supplies severa
col or schenes ready to use: blues, greens, reds, yellows, grays and “cold to
warm” The user mmy custonize any particular color by way of the standard
W ndows Col or dialog box. The “Reverse” check box, at the bottom center of
the dial og box, allows the users to invert the colors. In Figure 6, |ight
shades represent small nunbers and dark shades represent |arge nunbers.
Checki ng the Reverse box would nake the colors go fromdark to light with

i ncreasi ng val ues.

30. The user also has control over the text and fonts which appear in the
Legend. Map Viewer generates a default text for each interval, and for the
top line of the | egend box, which the user can override

Usi ng thematic maps in other software packages

31. Map Vi ewer has powerful clipboard functions. When the user selects
“Edit/ Copy” fromthe main nenu, the nmap i nage goes to the clipboard in . BMP
format and as a Wndows Metafile. This nmeans the map can then be pasted into
just about any software package that handl es graphics. These include word
processors, desktop publishing systems and presentation software.

32. Users can easily post a thematic map on the Internet. Map Viewer can
save a map in .G F format, so that it can be included in any HTM. page

Maki ng thematic maps from tabl es

33. The user can generate thematic maps directly fromthe Table Viewer, if
the table has been created with area processing. To do so, the user sinmly
clicks on a cell to highlight it, then clicks on the Map tool bar button.

This will invoke the Map Viewer, showing a thematic map. In Figure 4 the
user has highlighted the cell containing 3,543, which is the total nunber of
femal es for Popstan. The generated thematic map woul d show the “Total nunber
of fermal es” as the mapped vari abl e.

34. The user can keep adding variables to the map data file by goi ng back
and forth between the Table Viewer and Map Viewer. For exanple, the user
can click on the total nunber of males, click the Map button and the “Tot al
nunmber of males” would be shown as a thematic map and added to the |ist of
variables in Map Viewer. The user can nmeke a whol e new tabul ati on and add
nmore variables to the list as long as they share the sane geography. The
user can save the map data file at any tinme, and even cone back to it later
to add yet nore vari abl es.
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1. Creating Data Di ssem nation Products

35. The I MPS CrossTab and MapVi ewer nodul es have been designed to nake it
as easy as possible for statistical data producers to create data

di ssem nation products. Typically, such products would be in the formof a
CD-ROM or on an Internet Web site. The U S. Bureau of the Census has

i ncl uded CrossTab on several CD-ROM data dissem nation products, including
the 1990 Census Public Use M crodata and various iterations of the Current
Popul ati on Survey.

36. A tabul ati on product would require (1) the data file or files, (2) an

| MPS data dictionary and (3) the CrossTab and Data Dictionary nodul es (.EXEs
and .DLLs, totaling |less than three negabytes). The CrossTab nodul e has been
described in detail above. The data dictionary is a text file which

descri bes the records, variables and values in the data file. The Data
Dictionary program (.EXE) is the tool one uses to create a data dictionary.
This Wndows programis as easy to use as CrossTab or Map Viewer. Creating
the data dictionary for the data files in the product is a one-tine task.
However, the Data Dictionary programis generally included with the

di ssem nation product so that end users can create their own value sets for
particul ar values. For exanple, the pre-made data dictionary may include the
Age variable by single years and also in 5 year brackets. The user may w sh
to tabul ate by 10 year brackets, and would use the Data Dictionary programto
do so.

37. A thematic mappi ng product would require (1) a file containing polygons
and geographic codes (map file), (2) a file containing data points
corresponding to the geographic codes (rmap data file) and (3) the Map Viewer
nodul e (. EXEs and DLLs, totaling |ess than two nmegabytes).

38. The map file need only be created once for a given country or region.
Just about any map in electronic formcan be inported into Map Viewer. |PC
has a utility to convert ESRI shape files to Map Viewer format. Most G S

packages are capabl e of exporting such shape files. The conversion utility

will be released as part of the Map Vi ewer software package in the near
future. In the meantinme, IPC will perform conversions for any statistica
of fice which can supply shape files. |PC has also produced a collection of

map files for many countries and regi ons which are available for downl oad on
the World Wde Web.

39. A map data file is a straightforward tab-delimted text file. It can
be created from summary data using standard spreadsheet packages, such as

M crosoft Excel, or even entered using text editors, such as Notepad. The
format of the map data file is fully docunented in Map Viewer’s on-line help
system Map data files can also be constructed directly from CrossTab out put
as described in the section above nanmed “Mking thematic maps fromtables.”

40. Once the map file is prepared (or downl oaded), one can create many
corresponding map data files. A given map data file may include rel ated
vari ables fromany particul ar census, survey or data base.



