PUMFs and Pivot Tables: Using Excel to Create Cross-Tabulations
from Public User Microdata Files

Excel pivot tables are an excellent tool for summarizing categorical and ordinal data. A
pivot table is an interactive worksheet table where you can easily switch row and column
headings to view the data in different ways. The resulting tables are very similar to the
cross-tabulations that can be created using Beyond 20/20 files.

Excel 2003 and earlier versions have a limit of 256 columns and 65,536 rows which is a
constraint when working with most Statistics Canada public user microdata files
(PUMFs). However, by subsetting (records) or extracting specific variables most PUMFs
can be handled by Excel 2003 and earlier versions. For this exercise we will be working
with the public user microdata file produced from the 1996 Sun Exposure Survey. This
survey contains 4023 records and therefore falls well under the limit of Excel 2003 which
will be the version used for this exercise.

NOTE: Excel 2007 can handle 16,384 columns and 1,048,576 rows.

In this exercise we will try to determine if there is any relationship between leisure
sunscreen use and variables such as a person’s gender, age, education level, and income.
The definition of leisure sunscreen use covers those individuals that spend 30 minutes or
more a day in the sun during June-August for leisure activities.

1. Open sun.sav with SPSS.

2. We will now do an extract of the following 6 variables from this file:
Q405F — Frequency use sunscreen on face leisure

Q405G - Frequency use sunscreen on body leisure

Q601 — Highest level of education completed

Q606 — Household income during last 12 months

DVAGEPS8 — Age group of selected respondent

SEX — Sex of selected respondent

This can be accomplished either by using the following SPSS syntax and then saving the
resulting extract as an .xIs file:

Get file="path:\filename’

/keep=Q405f, Q405g, Q601, Q606, DVAGEGPS, SEX.

Save outfile="path:\filename’.

Execute.

OR

By selecting the variables when you save your output as an .xIs file. This is the option
that we will use.
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3. Select File and then Save As... .

5 *cun.sav [DataSet1] - SPSS Data Editor

GIEN Edt  ‘Yiew Daka Trarsform  Analyze  Graphs  Utlkies Window  Help

e ‘A BER ¥ @
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Cathe Data.. =) =) B 53 53 5]
e 5] B B [ B B
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4. In the Save Data As box click on the Variables... button.

Sawe Data As @
Saveir: | £ Prvat v @2 e @
- Esm.sa«f
J
Recent
Diasktop
My Daeummenls
ty Camputer
.‘g Feeping 157 of 157 variables.
My Melwork, | Fle name: || vl m
Save az lyps: |SP‘SS [%.zav] VI Faste |
Wike vanable names o spreadshest
Save vaua labale whese defined instead of data values
Sawe walus [zbals ino 2 2az [l
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5. First drop all the variables with the Drop All button and then select the specific ones
that you want by clicking in the box to the left of the variable.

Save Data As: Variables @
Orily wanables marked vith ani wil be saved o the speciied data file.
E... Mame Lahel Q.. | |
SEQID Sequenlial queshonnaire num ., 1
E oum Job recuiced respoadert Lo v z Wizhie Oriy
D402 Dalp dugtionin sunwhile &t . 3
(] T Frequancy zoushl shads whi... 4
=] Q4033 Frequernzy aved sun 1em 4... 5 ;
Q403C Frequency coveing head wh.. E
B4030 Fiequency coveling badgwhi.. 7
[=] [403E Frequanzy wear sunglazses ., B
QA0EF Fiequenay uging sunseieen o g
Q4035 Frequancy using sunscieen o.. 10
D404 Daly duation in sun duing i~ 11 %
Selected: 157 of 151 vaizbles

6. Select the following 6 variables: Q405F, Q405G, Q601, Q606, DVAGEPS, SEX.
Click Continue to proceed.

Save Data As: Variables

Only wariables marked with an # will be zaved to the specified data file.

k... M ame Label Or.. F.eep all
g (604 Language spoken at home 114
g (605 Current employment status 115
= (IE0E Household income during last.. 116
O]  AGE Age of selected rezpondent 117 Drrap Al
E WVAGEGFS Age group of selected regpon... 118
E DWAGEGRY Age group of selected regpon... 119
] CWVAGEGPE &ge group of selected respon... 120 h
(E] SEx Sex of selected respondent 121
g M5 Marital Status of selected res... 122
O HHODO0S Murnber of household member... 123
O]  HHos12 Mumber of househald member . 124 W Help

Selected: B of 157 variables.

7. On the next page do the following:

- Save as type: Excel 97 and later (*.xls)

- Check off the box Save value labels where defined instead of data values
- Make sure that the box Write variable names to spreadsheet is checked

- Name the file Sun.xls

- Click on Save
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Save Data A= @ @
Saveirc | (3 Pwat v O e E
gj.smz..xis

My Documents

|'r'|_l,l l:umwl:r
e Feepng 5 of 151 vaiables.
My Mebwark. | Fie pame: |sm w Save
Seve s lups: |Ea:e|'9? and bater [Lals] | Paste

C |
E}El he vanable nomes lo spreadshest
s apk valua [abels where defined inslead of dala values

8. Close sun.sav.
9. Open sun.xls.

10. Let’s change the variable labels:
Q405F to Sunscreen Face

Q405G to Sunscreen Body

Q601 to Education

Q606 to Household Income
DVAGEPS to Age Group

SEX to Gender

£l Microsoft Excel - sun.xls

i) Ble Edk Wew lnsert Formak Tock  Data  Whndow  Help

A=A WY =N W= NS AR TN - - |
pigy # @9 0 Py N y o | 2R By i | 9 Reply with Changes... End Review... !
Al - fr Sunscreen face
A I B | C | D [ E |

1_[Sunscreen face Sunscreen Body Education Househald Income Ane Group  Gender |
2 |Often Alwiays Da no know 330K - $33 T age 25-34  (Female
3 |Mever Mawar Less than secondary |Belaw §10K age 25-34  |Male
_4 | Often Always Do no know SEOK - FEDl age 20-24  |Famale
_& |Walid ship Yalid skip Do no ko 50K - F53K age 55-B4  |MWale
B |Oiten Often Campleie secondary (Do nai know age 45-54  [Female
T |Mever Mewar Less than secondary |$200< - $231 age B8-14  [Male
8 [Walid skip Walid =kip Caomplate secondary |($100- 19k ape B5-T4  |Female
9 |Mewer Mawvar Less than secondary (3200 - $23K age B5-T4 | Male
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Now let’s create a pivot table:

11. Select Data from the menu bar and then PivotTable and PivotChart Report.

Microsoft Excel - sun.xls

] Ble Ede Wew Insert Format  Took | Data | wWindow  Help

16T (2 (3 [ ] Ca - | 9| 2 o
3] FivotTable ard Pivobchert Report,

]:J_:A_J"-:"_"J Ll L ﬂl_'l'ﬂ—
Fi - fe Gender e
A | B | C | D | E
_|Bunscreen face Sunscreen Body Education Househald Income  Age Gi
Often Alviays 0o no know S0k - 39 age 25
| Mever Mawar Less than secandary | Belaw $100 age 28
Oflen Alweays Do no ko SEQkK - H0k age 20

12. On the next screen (Step 1 of the PivotTable Wizard) accept the defaults and click
Next.

PivotTable and PivotChart Wizard - Step 1 of 3

Where iz the deba that vou want ba analyze?
(%) Microscft Office Excel st or database
(7 Exbernal data source
C} Muldple consolidation ranges
Another FivotTable repork or PivobChart repork

‘What kind af repart do you want ta create?
(%} Pl Tahla
(3 PivotiChart repoet (wikh PivatTable report)

N

13. Step 2 prompts you for where the data is. Enter $A$1:$F$4024 into the box and click
NEXT. This is the entire data set including the variable labels. CAUTION: Excel may
default the range to $A$2:$F$4024 which would not include the necessary variable
labels.

PivotTable and PivotChart Wizard - Step 2 of 3 ?)X]

Where is the data that vou want to use?

Range: | $A$1:4F54024] [Browse... |

[ Zancel ][ < Back ][ Mext = g[ Finish ]
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14.0On Step 3 bullet New worksheet and click on Options....

PivolTable and PivolChart Wizard - Step 3 of 3

Wihiare do yow wank bo puk the PivatTable report?

() pew worksheet
L T Exstmremrisieet

| |

s to create yvour Pivot Table repart.
Lavat... \ Options, . s I Cariel ” < Back ] et

15. Enter 0 in the box beside For empty cells, show: and then click OK.

PivatTabls Options El

Mame: | PiverTalet |

Farmzt aptions
[#] Grand tatals for columns Page layout: |I:r-:u.'.u'||J Thendwver
[#] Grand tatals Foe rows .

[#] AutaFarmet kable Frelds per column: |n s
Subtotsl kidden items _
Sﬂcrwlat:ds P! [C] Far errar yaluas, shaw:

[#] Breserve formatting Far empky cells, shav:

[] repeat tam |zbels en each prinked St prirt |
page

(ark. Takals with *
Data opticns
Drafta source options: External data options:
[#] Save data with table layout ave password
[+] Erable gril Lo datails Backgrourd query
D&nfrcsh-:lnun:n_ phimize memeary:

aef
REefrasn avary &0 minutes

I fuTy | [ Cancel ]

16. On the next screen (Step 3 of 3) click on Finish.

PivotTable and PivelChart Wizard - Step 3 of 3

‘Wihere do youw wank o put the FivatTable repart?

(%) ew worksheet

) Existing worksheet
| |

Click, Finish ko create vour Pivot Table repart.

Uleyout || gptiens.. | [ canesl || <Back || e
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We are now ready to populate our pivot table. This is very much like building a B20/20
table.

2] Ble Ede Wew et Fomat ook [ata Wndow Heip Tvpe 2 quastion far help
Pl 33 A @ a0 9 x -0l e R 210 2| B £ U |E=E |8 % 8= 5. e
L g A o oy i) R T pomrr |
A3 - =
C s 5 [ c [ p [ E [[F [ B i i e
[ fop Fage | i
; BivatTable - | /] (il | =3 *3
s
5 )
5} = PivatTable Field List - x
_7'8'_ - Drag items to the Phot Tabla report
=N : } = - ) [5] Sunsreen Face
o 7 | Drop Data Items Here S
1_; i ] Education
_13T —I mes:Uddlncum
14 i o ] Aoe Group
1| I = e ¢
16 I
i
18
19
0
2t
g; Fiowe Ares .
2]
>

Let’s do a simple frequency first.

17. Click and drag the Sunscreen Body variable tile to where it says Drop Row Fields
Here. Then click and drag the Sunscreen Body variable tile (from the PivotTable Field
List) to where it says Drop Data Items Here. Your resulting table should look like this:

RN NN NN =

L B o [ LT LT R R, T

83 - &

A [ B

1 Drop Page Fields Here
20
A |Cound of Sunscreen Bod
4 |Sungcreon Body | Tatal
& |Always 524
B |Do nat know 1
7 |Mever 19
& |Mat stated 14
8 |Often 450
10 |Rarely A0,
11 | Sometimes 623
12 |%alid skip i ]
13 |Grand Total 4023
14

Let’s get rid of the missing values now for this variable.

18. Click on the Sunscreen Body drop-down box on the table.
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Count of Sunscreen fady |
Sunscrean Body [=]Totd
Abways b 574
Do naot knowr 1
Mever 1119
Mot stated 14
Oiten 450
Rarely 404
Somelimes B23
Walid ship Ba5
13 [Grand Total 4023

El:am|m|umm-&-mm—-

19. Deselect the Do not know, Not stated, Valid skip checkboxes in the list of value
labels and click OK. Those value labels will disappear from the table.

Blways

Do niok ko
Mewver

Mok stated
Often
Rarely
Sametimes

I k. L\g [ Cancel ]

Let’s now put the values into a logical order from Always to Never — by default the
system sorts them in alphabetical order.

20. To do the sort:
- Click on the value that you want to move
- Move the mouse pointer to the top or bottom edge of the cell until you get a
doubleheaded arrow
- Click and drag the item to the position that you want. In the example below
Rarely is being dragged down to Sometimes

A | B A, | b
1 1
Z | B
3 [Count of Sunscreen Body | 3 |Count of Sunscreen Body |
4 |Sunscreen Body [+ |Total 4 |Sunscreen Body [+ |Total
5 |Always 524 & |Always 524
£ |Often 490 5 |Often J, 430
7 |Rarely . 04 7 |Sometimes 523
8 [Sometimes b %ﬁéﬁ\’ 8 |Rarely ¢ 404
9 |Mever 1118 9 | Mever 1119
10 | Grand Total 3160 10 [ Grand Total 3160
A4 14
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Now let’s create a two-way table showing Gender cross-tabulated with Sunscreen Body.

21.To do this, drag the Gender variable tile to the column heading to the right of
Sunscreen Body. You should now have the following two-way table:

ied T T e i | (= | Reply with Changes
3 - B

A B | c | D
1
2]
3 |Count of Sunscreen Body [Gender [« 1
4 |Sunscreen Body [+ |Female  Male [Grand Total
0 |Akways 394 130 524
B |Often 300 190 430
7 |Sometimes 327 296 b23
G |Rarely 156 248 404
8 [Mever 375 74 1119
10 | Grand Total 1552 16505 3160
1] N

Now let’s calculate a percentage within each gender — this would require the data to be
expressed as a column %.

22.Right click on a data value in the table and from the drop down select Field
Settings... .

L | Lk | b | 2 Ly < | S < BE, L % ) N U
BT LY | J .|ﬂ_]| ¥+ Rephy with Changss
- & =94

& [ B | © | D
Drop Page Fields Here I

i Sunsereen Body [Gender[«]

3an Body = |Female  dala Grand Tolal]
ek | 130 524
7 Formet Celk....

Wl FivatChart

i3] FlvotTable Wizard

“otal 11 RefreshData

Hide

Solect [
Group 2nd Show Datal  »
Cirder |3

D Field Settpgs... I,
L)

Table Catians. ..
Hide FivatTable Toalar

Hide Field List
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23. From the PivotTable Field box select Options >>.

PivotTable Field x|

Source Field: Sunscreen Body

Mame: |Cn:|unt af Sunscreen Body |

Surmmarize by

Sum A
=

Max )

Min Options ==
Product h
Counk Murms v

24. Click on the drop-down button Show data as: and change Normal to % of column.
Click on OK. Your table values will change from counts to column percentages.

PivotTable Field x]

Source feld:  Sunsoreen Body “

Mame: |Ceunt of Sunscresn Body |

Summariza by

= 5

T

fuverage

Max i |

o | A B c | D

Courk Numns | 1 Drop Page Fields Here
2

de;ﬁ' =t 3 |Count of Sunscreen Body |Gender | » |

Horrne F 4 [Sunscrean Body ~|Fermale  talg Grand Total

i) ™ 5 |Ahways 2530%]  B03% 16.58%

F B [Often 19.33% 11.82% 15.51%

7 |Sometimes 2.07%  1BAT% 19.72%
G _|Raraly 10.05% 15.42% 12.76%
9 |Mever 24.16%  AB.2T%h 35.41%
10 [Grand Total 100.00%  100.00% 100.00%
11

Question: From this table can you tell if there is any difference in sunscreen usage
between males and females?
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Now let’s see if there is any relationship between sunscreen use and educational
attainment.

25. Move the Gender variable tile back to the PivotTable Field List and replace it with
the Education variable tile. Let’s get rid of the Do not know, Do no know, and Refused
value labels. To accomplish this click on the Education drop-down and uncheck these
values.

Complete secondary

Complete university

Do no know

Do not know

Less than secondary
fused

I (0] QJ [ Cancel ]

26. Resort the remaining value labels in order from Less than secondary to Complete
university. Your table should now look like this:

4 =] 1 e L | = 1
|

?

i [Count of Sunscreen Bady [Education [=]

{ |Sunscreen Body [+ |Less than secondary |Complets secondary  Complate unisersity  [Grand Total

3 |Abways 10.42% 17 67% 19.71% 16.03%
5 |Often B.53% 14 62% 19.35% 13.94%
T |Sometimes 14.65% 20.12% 21.70% 18.89%
i |Raraly 11.97% 13.02% 13.33% 12,808
3 [Mewver 54.37% M5 25.85% 33.35%
0 |Grand Total 100.00% 100.00%: 100.00% 100.00%:

Question: Is there a difference in sunscreen usage when educational attainment is looked
at?

Let’s leave this table as it is and consider whether changing Gender from All to Female
would have an impact on this table.

27.To do this click and drag the Gender variable tile to the top line of the table where it
says Drop Page Fields Here.

SO OREEMRES RN DS T duun o Lava s

) 5 e (2 | Ga -9 - 2 E

2 o W T e Y - dy 3 | 9 mep
- £ Count of SunscreemBedy
A E
I [Gender [ []
3 G
i [Count of SonzcTeem Body {Edoeation. |+
} |Sunscrean Body |~ |Less than secondary [Cor
3 [Ahways 10.42%
5 INften R 59%
Peter Peller ACCOLEDS 2007 11

PUMPFs to Pivot Tables



28. Click on the drop-down beside All, select Female and then click OK.

Al

Enala A /B\'\ & D

P Gender (_IFemale EI D)
Cound of Sunscrean Bady [Education [=]
Sunscresn Body | = ILess than secondary [Complete secondary  Complale univarsity ¢
Always 17.70% 28.04% 2E6.G4%
Often 12.11% 17.91% 21.,45%
|Sometimes 16.15% 22.47% N.11%
|Raraly 13.58% 7.E0% 12.11%
Mever A0.05% 23.95% 16.69%

0k R&J | cancdl || |Grand Tofal 100.00% 100.00% ¢y 100.00%
4

Let’s change the display of the Sunscreen Body data to row percentages to see the
percentage difference within each sunscreen usage category.

29. Right click on any of the data cells and select Field Settings... .

4 =) bl

| ]
3ender [Female []
Zount of Sunscreen Bady [Education [=]
sunscrean Body [*]Less than secondary |Comglate second
Shways 17 70%1 23
Jften 27 Earmak Cells... K
Sometimes Ul Fvarchan K
Taraly 3 _ - i
Javer i FivatTable Wirard K
Srand Total 1 BefroshDaka 1
Hide
Selack 3
Group end Shaw Detal — »
Cirdar ]
Q) Ficld Settings... .
Table Cotians... o

30. In the PivotTable Field box change Show data as: to % of row and click OK.

PivotTable Feld X

Source fiedd:  Sunsoreen Body E
Mame: | Count of Sunscresn Bady
Fummztiza by _
Sum A
3
Awarage Hurmber
Max i
i |
Praduck Ly
ok Hums o
Show data as: B
[l
-
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Our new table looks like this now:

A B c D E

Gender Female [~ |
“eount of Sunscreen Hody [Education |T|

Sunscresn Body w|Less than secondary | Commplete secondary  Complele univarsily  |Grand Tolal |
_|Ahways 19.00%:1 55.33% 2567%|  100.00%,

Oiten 1BE.B4% 51.21% 29.95% 100, 00%:
_|Sometimes N.14% Sd.07 % 20.60%|  100.00%,
_|Raraly I6.00% 35.00% 28.00%|  100.00%

Mever I9.68% 43 62% 16.62%) 100.00%
I |Grand Teotal 2B 77 % 43.21% 24.02% 100, 00%:

Now let’s get really fancy and nest the variable Age Group with the Sunscreen Body

variable.

31. Click on the Age Group variable tile and then drag it over to the Sunscreen Body
variable tile and drop it there. Your table should now look like this:

B4 - & Ane Group
A | B C | 8] E F

1 |Gendar Female [« |
2
iﬂ‘uum of Sunscreen Bady | Educalion [=]
4 [Sunscrean Body ~[Aqe Group |« |Less than sacondary | Complele sacondary  Complate univarsily | Grand Total |
S |Ahways age 15-19 54.52% F.40% 0.00%( 100.00%
=] age J0-24 10.00% E5,00% 35.00%( 100.00%
i age 2534 B.64% 54.32% 37 04%|  100.00%
8 | age 3544 12.62% 57.69% 20.49% |  100.00%
a8 age 4554 10.00% 57.450% 32.50%| 100.00%
10 ane 5564 25.53% £9,26% 14.B1%|  100,00%
1 ane B5-74 27.78% 72.22% 0.00%( 100.00%
12 age 76 plus 40.00% E0.00% 0.00%| 100.00%
13 |Ahways Total 19.00% 55.33% 2567% |  100.00%
14 (Often age 15-13 S6.00% 40,00% 4.00%| 100,00%
15| age 20-24 13.53% EE.G7 % 2000%( 10000%]
16 | ane 25-34 12.238% £0.38% 36.84%| 1000 PivatTa
17 e J5-44 2.8T% 50.00% 47.73%| 100 Drag ite
18 age 45-54 22.22% £3.33% 19.44%( 100,
19 zra RER4 AT T £7 770, LB c LN I Ty vy I
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Now try this one on your own. You will need to remove all the current variable tiles by
dragging them back to the PivotTable Field List.

Optional Pivot Table Exercise:

Create a table with Sunscreen Face as the column variable, Household Income as the
row variable, Sunscreen Face as the data and Gender as the page field. Drop the missing
value labels (do not know, refused, not stated, etc.) for both the Household Income and
Sunscreen Face variables; resort the Household Income value labels from No income to
$80K+ in increasing $ value; resort the Sunscreen Face value labels from Always to
Never in deceasing frequency; change the Gender from All to Female; and change the
data from counts to row percentages. Your final product should like something like this

table:

~ | w | . " w
1 ]
2 |Gender ]Female |'T| I
3
4 |Count of Sungcreen Face |Sungcreen Face [
5 [Household Income |+ | bways Often Somelimes Rarely Mever Grand Total
E Mo incoms 14, 29%: 14,29% 2957 % 28.57% 14, 29% 100.00%:
7_|Eelaw $101 6.4 ?%! 1294% 18.82% B.24% 43.53% 100.000%
8 |F10K - $19K JNT2% 12.50% 13.89% B.45% J2A41%)  100.00%
9 |520K - 29K JE.77% 19.73% 11.66% 1211% 19.73%( 100.00%
10 |530K - $391C TN 15,00% 20.45% 6.36% 091%| 100.00%
11 540K - $d9 43.48% 13.66% 10.56% 10.56% 2.74%)  100.00%
12 [$50I< - $581 43.50% 17.36% 14.05% 9.09% 16.70%( 100.00%
13| 860K, - a3k 37.76% 24.49% 13.27% 7 A4% 17.35%| 100.00%
14 (70K - F79k 4B, 33% 18.33% 10,00%: 10.00%, 12.33% 100.00%:
15 | SEOK+ 49,67 % 14.57 % 17 HE% 9.27% BE1%]  100.00%)
16 |iGrand Tolal 368.60% 16.10% 14.83% B.B7% 21.61%]  100.00%
[
Question: Does income influence sunscreen usage?
This concludes our tour of the Excel pivot table.
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Optional Pivot Chart Exercise:

Create a bar chart with the data from the table just created in the optional pivot table
exercise

Right click on any data cell and select PivotChart.

A | B | C
1
2 |Gender ]Female m
3
4 |Coumt of Sunscreen Face [Sunscreen Face [=]
5 |Household Income |+ |Abvays Often SOMme
E Mo income 14, 29% 14,29%
7_|Below $10K 1647 %l 12.94%
8§10k - F18k 4. 5 Format Cells....
9 |8200 - F2aK 3E.
10 |530K - §39K 37 | Hwtﬂwrt&\ﬁa
11| 54001 - $491 a3 113 FivotTable vtzard
12 | 550k - $50K 434 T | RefrashDets
13 [S60I - $E3K v -
14 |5700 - §79K 4B, Hide
15 [$80K+ 49, Salect k|
%ﬂnd TM&I 38, Group end Shave Detal b =
=0 Tirr=r &

i ek T 5 L S F el
120.00%

100.00%

Sunscna i Fas [
WHewr

DR szl
QZamealmes
wten

(=L

40.00r%

Q00

Ho Brloer FI0K- 20 Ak K- il Wk~ FE- Tk
nrome FI0E 19K Er- 7K 49K itk G E2ELS

[
Hausehoid eeme =] oot oo riads e |

As demonstrated above, you can quickly display your pivot table data in a pivot chart.
You can also easily modify your pivot chart in much the same fashion as we did with
pivot tables. The bar graphs and pie charts produced with pivot charts are an effective
tool for displaying categorical and ordinal data.
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