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Purpose: The primary purpose of Tukey Boxplots (also known as &uakWhisker

plots) is to create a graphic image of the several kegsnres of distribution including
the minimum, maximum, median and2&nd 7%' percentile (the middle 50%). They are
particularly useful in showing the distribution of agde variable across several groups
or populations. Boxplots can be created in eitherSS®3n Microsoft Excel. They are a
simpler and more intuitive depiction of the informatitat may also be depicted in a
histogram.

Procedure:

Tukey box plots are created using the ‘EXAMINE’ commarith\the
PLOT=BOXPLOT subcommand. Selecting the menu item IGA@Boxplot will run

the Examine command. Boxplots can also be created psiogntiles and plugging the
data into the excel file “Tukey boxplot template.xIs'raded below.

Example 1
EXPLCRE
VARl ABLES=spsm 0 spsm 3 SPSm di f / COVWPARE VARI ABLE/ PLOT=BOXPLOT
| STATI STI CS=NONE/ NOTOTAL/ | D=XSI TE
/M SSI NG=LI STW SE

Example 2
EXAM NE
VAR ABLES=SPSM 0 SPSM 3 SPSM DI F BY AM4D C
/ PLOT BOXPLOT
/| COVPARE GROUP
| STATI STI CS DESCRI PTI VES
/ CI NTERVAL 95
/' M SSI NG LI STW SE
/ NOTOTAL.
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Output
Example 1

Explore

[ Dat aSet 1] G \ Dat aRequest s\ Ref er al Sour ce\ Ref Src0_3. sav

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
spsm_0 spsm_0: Substance
Problem Scale (Past Month) 5406 62.8% 3200 37.2% 8606 100.0%
spsm_3 spsm_3: Substance
Problem Scale (Past Month) 5406 62.8% 3200 37.2% 8606 100.0%
SPSm_dif 5406 62.8% 3200 37.2% 8606  100.0%
20
EAT2 Silver City, NM ART Des Moines, A EAT2 Daly City, CA EATZ Laredo, TX
ART Orlando, FL
OCE Dallas, TX EAT2 Laredo, AIX ART Des Moines, IA *
EAT2 Fitchburg, MAO * ; ; * ART Des Moines, |A
oART Orlando, FL EAT2 Dal ﬁigR;l'::ala, Maui, HI ART Richmor, VA
TCE St Petersburg, FLO TCE St Petersburg, FL Yy ' b *
EAT2 Los Angeles, CA TCE St Petersburg, FL: VEE S peisshll, PL :ART Orlando, FL
EAT2 Brooklyn, NY TCE St Petersburg, FL * EAT2 Laredo, TX*

-20

EAT2 Silver City, NN6TCE Dallas, TX O ART Orlando, FL
EAT2 Los Angeles, CA O

TCE St Petersburg, FL lo) TCE St Petersburg, FITCEOSt Petersburg, FL
TCE St Petersburg, FL ° TCE St Petersburg, FL 8TCE St Petersburg, FL
TCE St Petersburg, FL TCE St Petersburg, FETTCE St Petersburg, FL

TCE St Petersburg, FL| TCE St Petersburg, FL

TCE St Petersburg, FL

TCE St Petersbuey, FL

O EAT2 Avon Park, FL
EAT3 Laredo, TX

O TCE Dallas, TX
EAT Orlando, FL*

T Gk, FL % ART Orlando, FL
SR Lnanco, * ART Phoenix, AZ
EAT2 Daly City, CA *
TCE Dallas, TX ART Santa Cruz, CA
EAT?2 Silver City, NM

EAT2 Santa Barbara, CA
EAT2 Los Angeles, CA

ART Santa Cruz, CA
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Example 2
Explore
[ Dat aSet 1] G \ Dat aRequest s\ Ref er al Sour ce\ Ref Src0_3. sav
add c
Case Processing Summary
a4d_c Cases
Valid Missing Total
N Percent N Percent N Percent
spsm_0 spsm_0: 1.00 Juvenile
Substance Problem Justice/Corrections 802 56.8% 610 43.2% 1412 100.0%
Scale (Past Month)
2.00 School 250 73.7% 89  26.3% 339 100.0%
3.00 Self/Family 439 68.9% 198 31.1% 637 100.0%
4.00 Other 515 63.3% 298 36.7% 813 100.0%
spsm_3 spsm_3: 1.00 Juvenile
Substance Problem Justice/Corrections 802 56.8% 610 43.2% 1412 100.0%
Scale (Past Month)
2.00 School 250 73.7% 89  26.3% 339 100.0%
3.00 Self/Family 439 68.9% 198 31.1% 637 100.0%
4.00 Other 515 63.3% 298 36.7% 813 100.0%
SPSm_dif 1.00 Juvenile
Justice/Corrections 802 56.8% 610 43.2% 1412 100.0%
200 School 250 73.7% 89  263% 339  100.0%
300 SeltiFamily 439 689% 198  31.1% 637 100.0%
4.00 Other 515 63.3% 298 36.7% 813 100.0%
Descriptives
add c Statistic Std. Error
0 0: Subst; 1.00 J il M
éfzg?ém ;EZT;_(Pas?NToi?ﬁ)e Justice%?)?rleitions g:/anc i nterval f L Bound 2.2893 10920
% Confidence Interval for ower Boun
Vioan 2.0749
Upper Bound
2.5036
5% Trimmed Mean 1.9217
Median 1.0000
Variance 9.564
Std. Deviation 3.09260
Minimum .00
Maximum 15.00
Range 15.00
Interquartile Range 4.00
Skewness 1.584 .086
Kurtosis 2.106 172
2.00 School Mean 2.6760 20690
95% Confidence Interval for Lower Bound 2.2685
Mean '
Upper Bound
3.0835
5% Trimmed Mean 2.3067
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Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis

3.00 Self/Family Mean

95% Confidence Interval for
Mean

5% Trimmed Mean
Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis

4.00 Other Mean

95% Confidence Interval for
Mean

5% Trimmed Mean
Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis

spsm_3 spsm_3: Substance 1.00 Juvenile Mean

Problem Scale (Past Month) Justice/Corrections
95% Confidence Interval for

Mean

5% Trimmed Mean
Median

Variance

Std. Deviation

Minimum
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Lower Bound

Upper Bound

Lower Bound

Upper Bound

Lower Bound

Upper Bound

04/23/07

2.0000
10.702
3.27137
.00
15.00
15.00
4.00
1.520
1.825
4.1390
3.7555

45224

3.8461
3.0000
16.709
4.08766
.00
15.00
15.00
7.00
.850
-.321
3.1515
2.8417

3.4612

2.7972
2.0000
12.806
3.57852
.00
15.00
15.00
5.00
1.194
.710
1.3005
1.1192

1.4818

.8857
.0000
6.842
2.61575
.00

154
.307

.19509

117
.233

15769

.108
215

.09237
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Maximum 16.00

Range 16.00

Interquartile Range 1.00

Skewness 2.560 .086

Kurtosis 6.703 172
2.00 School Mean 1.7320 19778

95% Confidence Interval for Lower Bound 1.3425

Mean Upper Bound 21215

5% Trimmed Mean 1.2644

Median .0000

Variance 9.779

Std. Deviation 3.12719

Minimum .00

Maximum 16.00

Range 16.00

Interquartile Range 2.00

Skewness 2.217 154

Kurtosis 4.634 307
3.00 Self/Family Mean 2.1412 .16554

95% Confidence Interval for Lower Bound 1.8159

Mean Upper Bound 2 4666

5% Trimmed Mean 1.6945

Median .0000

Variance 12.030

Std. Deviation 3.46846

Minimum .00

Maximum 16.00

Range 16.00

Interquartile Range 3.00

Skewness 1.782 117

Kurtosis 2.355 .233
4.00 Other Mean 1.5010 .12600

95% Confidence Interval for Lower Bound 1.2534

Mean Upper Bound 1.7485

5% Trimmed Mean 1.0529

Median .0000

Variance 8.177

Std. Deviation 2.85947

Minimum .00

Maximum 15.00

Range 15.00

Interquartile Range 2.00

Skewness 2.429 .108
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Kurtosis
SPSm_dif 1.00 Juvenile Mean

Justice/Corrections )
95% Confidence Interval for

Mean

5% Trimmed Mean
Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis

2.00 School Mean

95% Confidence Interval for
Mean

5% Trimmed Mean
Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis

3.00 Self/Family Mean

95% Confidence Interval for
Mean

5% Trimmed Mean
Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis

4.00 Other Mean

95% Confidence Interval for
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Lower Bound

Upper Bound

Lower Bound

Upper Bound

Lower Bound

Upper Bound

Lower Bound
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5.869
-.0888
-1.2361

-.7415

-.9569
.0000
12.730
3.56794
-15.00
14.00
29.00
2.00
-.314
2.350
-.9440
-1.3532

-.5348

-.9022
.0000
10.792
3.28512
-13.00
12.00
25.00
2.00
-.236
2.544
-1.9977
-2.3979

-1.5975

-1.9141
-1.0000
18.203
4.26652
-15.00
11.00
26.00
4.00
-.480
.859
-1.6505
-1.9796

215

12599

.086
172

20777

154
.307

.20363

117
233

16753
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Mean Upper Bound
-1.3214
5% Trimmed Mean -1.5965
Median -1.0000
Variance 14.453
Std. Deviation 3.80177
Minimum -15.00
Maximum 11.00
Range 26.00
Interquartile Range 3.00
Skewness -.364
Kurtosis 1.776
spsm_0O
3,676 7,781
(@) (@) T @)
5,253 951 2,015 6,867
= 14.00 o B 5,270
c 1,25604,524 4,007 51,548 . 3,953
(@) 8,539
= 4448 1300 0% 4 g 3,127 N2 ALEe
+ 12.00] o} 3,663 04,503 T
@ 6,658 5 259 8,563 go0
o 8,270 O @)
° 5,162 8,237
T 10.00- T T
&}
n
IS
QL 3500
o]
o
f—
o
D] —
3 6.00
c
8
a
5 4.00-
n
6I
£ 200
%)
o
0
0.00
T T T T
Juvenile School Self/Family Other
Justice/Corrections
ad4d c
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spsm_3
20.00
—~~
e
R
[
)
= 1,256 436 337
4+ * * *
7 1,879
15.00 * *
g__/ 5,247 7781 4,059 354 343 357
* *
o 4,4441,322 3,956 gsea 269 4,057 338 8509
8 * 8,2 2643 340% 4,058 439 *
: 4,534 3,153
p SIS *45 5,258 8,539 * 363
g 4,455 8.341 3,080 5990, 6,867,
= | 4.460 3,685 N 6,665 8,334* 5,256
o 00 8,604 Q788
o s 920 4,577 2,404 , 889 5,252
o J * 3,672 * 4503 7,66905 316 1,093%
3,671 3,070 : ,
3 * 3,714 04,097 8,5050 4,044 85820 4,505
c 3,697* 3,14901,832 4,549 3,670 :
s 4,442 6,956 3,963 7,921 7,728 8,450
g 8,478 o) o)
S , 8,466 7,035 8,483
¢ 5007 8,462 *
.. 61 8319
0, 8,324 8,532
= 08,326
b 8,51
o
[0}
0.00
I I I I
Juvenile School Self/Family Other
Justice/Corrections
add c
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SPSm_dif
15.00 5,247
*
464 3,080
403 1,937 * 4,534 5,269 369
* o *
10.00 1,322% 445 g 501 4577 4,097 7,905 5,256+ 8,509
8,604 3,070 @) @) 343
6,912 7,6F7 8591 *g 507 Q,078 Q63
7,600% 8,453 * o 43900 8,529
038,476 07,035 3,670+915 5’2520 7,911
5.00 6,956 3 409 8,592 1,986@ 486 7,921 8,450 (o] 8,602
0 4,460 4,0340 8,582+3,973
- 3,902 3.056T
-cl
€ 0.00
%)
2l
0
-5.00 6,910 4,052 7,592
O 33814 o
3,707 :@93 79060 4,047 g7 2410
6,671% 5,075 2,378% ' 3.072 54@&17]23
-10.00 1,139  *%,862 2,387 6,537 6,557 2,015 ©O 6,898
355% 1,148* 3,127 382 1,8930 3,126
5259~ %6658 * 5,257 04,522 7032
2% 951 * 1,236 440 5,312 3,953% 1,281
3,806% 5 963 4,007 6 656 05,260 5261 %1,926
-15.00 — * 2510 1,910%x 5,270
5,253 4,565 379
I I I I
Juvenile School Self/Family Other
Justice/Corrections
add c
Comments:

In the Tukey boxplot template.xIs (Excel) file, thdldaving information is requested,
where rows, Quarter 0 through Quarter 4, reflect tmepawison groups (in this case
waves of data at intake and 4 follow-ups) and the colugfiect percentiles and ranges.

. A~ | B [ ¢ | o | E [ F |
Median  25th Max Min 75th
Quarter 0 50% 35% 100% 20% 70%
Quarter 1 25% 5% 65% 0% 35%
Quarter 2 35% 10% 74% 0% 45%
Quarter 3 45% 17% 84% 0% 55%
Quarter 4 50% 20% 94% 0% 65%

These data will produce the chart shown below, whergahaw boxes represent the
Interquartile range (Z5to75th percentiles), the ' represents the mediad, tae red
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bars indicate the minimum and maximum values. The plegto fill in the above can
be obtained by adding the following sub-command to theeabgntax examples:

/ PERCENTI LES( 25, 50, 75) HAVERAGE.

The resulting graph is shown below. The asterisk reptethe median value from
column B of the table above. The yellow boxes afmele by the 25 and 7%'

percentiles from columns C and F respectively. Thdimed above and below the boxes
are defined by the maximum value (column D) and the minimaioe (column E).

100% 100%
%+t — 90%
80% - + 80%
70% 1 -

7777777777777777777777777777777777777777777777777 + 70%

60% + 60%

50% + - - x -S4 |- X |-—+ 50%
X
0% +--1 - b1 e - -+ 40%
X
30% ~ + 30%
X
200444 e e —+ 20%
10%4------------—-—-+4 |- e e e —+ 10%
0% I ‘ ‘ 0%
Quarter 0 Quarter 1 Quarter 2 Quarter 3 Quarter 4

In a normally distributed scale the red line belowlibg will be about the same length as
the red line above the box, with a box that is tylycemaller than the lines. Skewed
scores typically have one line that is markedly lorigan the other. Uniform scores
typically have a large box size compared to the sizkeoéssociated lines. Small boxes
and long lines indicate less variance (a narrow clingt@f values with outliers or

peaked distribution), while large boxes and short lindE#&te greater variance (a wide
spread of values or flat distribution). In comparing grol@g. quarters), if the entire

box for one group does not overlap that of anothen, the difference between those two
groups is significant. If the median (asterisk) isindhe middle of the box, then the
data are skewed.

Describing These Procedures. The Tukey boxplot procedures are normally used as a
tool to help check the distributions of continuous variablea categorical variable to
help check the distribution of variables and to look for autliers before statistical
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analysis are performed. They are also useful for sigpdistributions in presentations,
but are little used in journal articles.
Bibliography

Becker, L. A. Explore: Satistics and Charts, revised 9/24/1999
http://web.uccs.edu/lbecker/SPSS/explorel .(@ocessed 6/23/06).

Statistical Program for the Social Sciences ver&#0.2 (SPSS 2006). Chicago, IL:
Author (@www.spss.com

John W. Tukey. "Exploratory Data Analysis". Addison-\légsReading, MA. 1977.

\\192.168.20.9\all_work\SPSS\Memos\TukeyBox.doc 11



