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SPSS example for Chapter 7.9 data:

-> get file='d:\stat601l.l4\polit\17.

9sav'.

-> npar tests wilcoxon=drinka with drinkb.

DRINKA
with DRINKB

Mean Rank Sum of Ranks

.

- - Wilcoxon Matched-Pairs Signed-Ranks Test

4

Cases .7

P e
11.00 154.0 7 14 - Ranks (DRINKB LT DRINKA)
4,25 17.00 4 + Ranks (DRINKB GT DRINKA)
\ 2 0 Ties (DRINKB EQ DRINKA)
4 20 Total
i
z = -3.0003 &N 2-Tailed P = .0027
-> t-test pairs=drinka with drinkb.
t-tests for Paired Samples
Number of 2-tail
Variable pairs Corr Sig Mean SD SE of Mean
DRINKA 6.3000 2.386 534
20 256 276
DRINKB 3.9000 2.292 512
Paired Differences |
Mean SD SE of Mean | t-value af 2-tail Sig
2.4000 2.854 638 | 3.76 19 001
95% CI (1.064, 3.736) |
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A20 Appendix A = Tables

YNCD

TABLE A.10 Critical values of the Wilcoxon test statistic

The following table gives critical values of 7 in the Wilcoxon matched-pair signed-rank test.
n=256,7,...,30

1-sided 2-sided n==~0 =7

= .05 = .10 _ 2 4
= .025 = .05 1 2
= .01 02 0
= .005

1-sided n=13

= .05 =, 21
.025 : - 17
.01 =, 13

10

n=19

54
46

e R A i R L i e i

R R R R

100

n =35 n=37.

= .10 214 242
.05 195 <929
.01 02 | 174 198

= .005 = .01 160 183

Example: 1If n = 30, then P(T = 120) = .01 and P(T = 109) = .005.




lix A = Tables

).
ABLE A.10 Critical values of the Wilcoxon test statistic (continued)

B= 58 Ty 530
1-sided 2-sided n =40 n =41 n=42 n =43 n=44 = 45
x = .05 a = .10 287 303 319 336 353 371
x = 025 o = .05 264 279 295 311 327 344
a = .01 a= .02 238 252 267 281 297 313
o = .005 a = .01 221 234 248 262 277 292
1-sided 2-sided n = 46 n =47 n=48 n=49 n =50
g = .05 o= _10 389 408 427 446 466
a = .025 a = .05 361 379 397 415 434
a = .01 a= .02 329 345 362 380 398
a = .005 a = .01 307 323 339 356 373

1 Wilcoxon, F. and R. A. Wilcox. *“Some Rapid Approximate Statistical Procedures,"” 1964. Reprinted by permission of Lederle Labs, a
sion of the American Cyanamid Co.
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get file='d:\stat60l.14\polit\p210.sav'.

npar tests cochran=dayl day2 day3.
NPar Tests:p210.spo

Cochran Test

Frequencies

Value
0 1
day1 7 3
day?2 3 7
day3 2 8

Test Statistics

N 10
Cochran's Q 4.6672
df 2
Asymp. Sig. .097

a. 1 is treated as a success.

Page 1



4 : 4 £ I
A WmERASvLA gwd gy dorak 8 ¢kl

—_— . P )
/ K‘L gj’ f» :@‘L ; "_":‘{, )".q ug”&/_ﬁ,:j }ﬁﬁaﬂkﬁ{ g_:},{__--?- %&3 '{, e foch /{a‘\/ '{?f:"' s '{,—f“
M “{‘ ACross L”'}r"{ﬂ‘ J{“i}{?m" T 2 fwrﬂ:?&-;’ﬂ ';:-'.*,;-.f;ﬁ i -

Lj{. /%» 3 4/: v Ee o *f"-*- i gy A “u:: 4D N *’5 | Mot 5 4 el Bl sarsbdaizdd "f O T
¥ S Ef, RE bt Ld’ avtrr Swﬁ C Py ‘;
[Jexv st | A7 s Camcens Alzfor
)7 () 7N i c /)
1 5 (2) R0 (32 /1 |
14 (3) Jm 1) TR )
!/ (1 T (3 W (2
& (2) Qe (2 /7 '
| & (3 t% (r) 2N
(2 (1) P /)3 O

Tl B’Q)*Q T = S VY S

[ (=) / 7 5/ / ,‘f (’ ) )

& 11 K. 23 R TEC

"2,,.- : : _’;f“; 2 !? 2,‘\} 2 m
Ck ™ [/02 : et 3 N (4 /\./ j{i / ff*‘ - | \
Cale /\/ p] ( 4 0 ( "”; Sl 4

yé & # C,t;mﬁﬁlfi é‘k““? '

Ri sem ok Ao vake foo ek £ ondtin

& T S e cf; .S’)lftmv“f Ser *‘if raanfes (’f? f"wf e
N

/ P s
(4 C Crr ety i fanen



get file='d:\stat601.14\polit\p21l2.sav'.

npar tests friedman=aids cancer alzh.
NPar Tests:p212.spo

Friedman Test

Ranks
Mean Rank
aids 1.89 | = ”/6(
cancer 256 | = ﬁ'%‘}
alzh 156 | =14
1
Test Statistics?

N 9
Chi-Square 4,667

df 2

Asymp. Sig. .097

a. Friedman Test

GLM
alds cancer alzh
/WSFACTOR = disease 3 Polynomial
/METHOD = SSTYPE(3)
/EMMEANS = TABLES (disease)
/PRINT = DESCRIPTIVE
/CRITERIZA = ALPHA(.05)
/WSDESIGN = disease

General Linear NModei

Within-Subjects Factors
Measure: MEASURE_1

Dependent
disease Variable
1 aids
2 cancer
3 alzh

Descriptive Statistics

nanf A -t

{3‘ ana eTr G

Mean Std. Deviation N
aids 14.2222 2.99073 9
cancer 16.3333 3.12250 g
alzh 14,3333 2.29129 9

i

ﬁj}}ﬁ

. If;{-f:j o e,
f -I.

7, 14

poe b
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Multivariate TestsP

Effect Value F Hypothesis df Error df Sig.
disease Pillai's Trace 402 2,3492 2.000 7.000 .166
Wilks' Lambda .598 2.3492 2.000 7.000 .166
Hotelling's Trace B71 2.3492 2.000 7.000 166
Roy's Largest Root 671 2.3492 2.000 7.000 .166
a. Exact statistic
b.
Design: Intercept
Within Subjects Design: disease
Mauchly's Test of Sphericity®
Measure: MEASURE_1
: Approx.
Within Subjects Effect | Mauchly's W Chi-Square df Sig.
disease .059 2 971

7= St

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is
proportional to an identity matrix.

Measure: MEASURE_1

Mauchly's Test of Sphericity®

Epsilon®
Greenhouse
Within Subjects Effect -Geisser Huynh-Feldt | Lower-bound
disease .992 1.000 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is
proportional ta an identity matrix.
a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in
the Tests of Within-Subjects Effects table.

b

- Design: Intercept

Within Subjects Design: disease

Measure: MEASURE_1.

Tests of Within-Subjects Effects

Type lll Sum

Source of Squares df Mean Square F Sig.
disease Sphericity Assumed 25.407 2 12.704 2.564 .108

Greenhouse-Geisser 25.407 1.983 12.810 2.564 .109

Huynh-Feldt 25.407 2.000 12.704 2.564 .108

Lower-bound 25.407 1.000 25,407 2.564 .148
Error{disease) Sphericity Assumed 79.259 16 4.954

Greenhouse-Geisser 79.259 15.867 4,995

Huynh-Feldt 79.259 16.000 4,954

Lower-bound 79.259 8.000 9.907

Page 2



Measure: MEASURE_1

Tests of Within-Subjects Contrasts

.| Type Il Sum
Source disease of Squares df Mean Square F Sig.
disease Linear .056 1 .056 .011 .920
Quadratic 25.352 1 25.352 5.363 .049
Error(disease) Linear 41.444 8 5.181
Quadratic 37.815 8 4,727
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
Type Il Sum
Source of Squares df Mean Square F Sig.
Intercept 6045.037 1 6045.037 430.649 .000
Error 112.296 8 14.037

Estimated Marginal Means

disease
Measure: MEASURE_1
i . 95% Confidence Interval
disease Mean Std. Error | Lower Bound | Upper Bound
1 14.222 997 11.923 16.521
2 16.333 1.041 13.933 18.733
3 14.333 764 12.572 16.095

Page 3
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476 APPENDIX B

Z/7e

TABLE B-5. CRITICAL VALUES OF THE U STATISTIC FOR « = .05 (TWO-TAILED TEST)

m— 3 -
1 2 3 4 5 6 7 8 9 10 11 @ 13

14 15 16 17 18 19 20
iyl
1 —a P — i — e oy ey — A - —_— — e ASEY i i ==L s
2 — — — — —'— — 0 0 0 O 1 1 1 1 {1 2 2 2
3 — — = — 10 1 1 2 2 3 3 4 4 5 5 6 6 7 8
4 — — — 0 1 2 3 4 4 5 6 7 8 9 10 11 11 12 13 13
wlf == = ) 1 2 3 5 6 T 8 9 11 12 13  14. 15717 18 19 20
6 — — 1 2 375 6—8-10 11 13 14 16 17 19 21 22 24 25 27
T | 3 35 6§ ,8 10 12 14 16 18 20 22 24 26 28 30 32 34
8 — 0 2 4 6 & 10-13 15 17 19 22 24 26 29 31 34 36 38 41
8 — ¢ 2 4 7 10 127 15 17 ,20 23 26 28 31 34 37 39 42 45 48
i0 — 0 3 2 8 11 14 17 20 23 26 @ 33 36 39 42 45 48 52 55
1 — 0 3 6 9 513 16 19 23 26 30 33 37 40 44 47 51 55 58 62
12 — 1 4 7 11 (14 18 22 26 29 33 37 41 45 49 53 57 61 B5 69
13 — 1 4 8 12 i16 20 24 28 33 37 41 45 50 54 59 63 67 72 76
4 — 1 5 9 13 17 22 26 31 36 40 45 50 55 59 64 67 74 78 83
15 — 1 5 10 14 19 24 29 34 39 44 49 54 59 B4 70 75 80 B85 90
6 — 1 6 11 15 21 26 31 37 42 47 53 59 64 70 75 81 8 92 98
7 — 2 6 1 17 22 28 34 39 45 51 5 63 67 75 81 87 93 99 105
18 — 2 7 12 18 24 30 36 42 48 55 61 67 74 80 86 93 99 106 112
9 — 2 7 13 19 25 32 38 45 52 58 65 72 78 85 92 99 106 113 119
20 — 2 8 13 20 27 34 41 48 55 62 69 76 83 90 98 105 112 119 127
Note: To be statistically significant, the calculated U must be equal fo or fess than the tabled value.
2A dash indicates that no decision is possible for the specified ns. f.?_ ‘hl}(wk
£ ¥

vy JE ucﬂu

Vel




This is from Polit’s Page 203 (Mann-Whitney U-Test).

-> get file='d:\stat601.14\polit\p203.sav'.

-> npar test m-w=score by gpill,2).

o )
g. S
- - - - - Mann-Whitney U - Wilcoxon Rank Sum W Test J? e 2
k i e : e
SCORE 1
by GP
Mean Rank Sum of Ranks Cases =
6.40 32.00 5 GP = 1.00
4.60 23.00 5 GP = 2.00
10 Total
_ Exact** .
u W 2% (One-Tailed P) Z 2-Tailed P o
8.0 23,0 .4206 -.59400 .3472
**This exact p-value is not corrected for ties.
-> t-test groups=gp(l,2)/variables=score.
t-tests for Independent Samples of GP
Number
variable of Cases Mean SD SE of Mean
SCORE
GP 1 5 16.6000 4.278 T 933
GP 2 5 14.4000 3.050 1.364
Mean Difference = 2.2000
Levene's Test for Eguality of Variances: F= .621 P= .453
t-test for Equality of Means 95%
Variances t-value df 2-Tail Sig SE of Diff CcI for Diff
Equal .94 B .376 2.349 (-3.218, 7.618)
Unequal 94 7.23 .379 2.349 (-3.320, 7.720)
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get file='d:\stat601.14\polit\p205.sav"'.
get file='d:\stat601.14\polit\p205.sav'.

npar tests k-w=satisfy by home(1,3).

NPar Tests:p205.spo

Kruskal-Wallis Test

Ranks
home N Mean Rank
satisfy 1.00 A 5 4.60
200 B 5 6.40
3.00 G 5 13.00
Total 15

Test Statistics®?

satisfy
Chi-Square 9.780
df 2
Asymp. Sig. .008 |

a. Kruskal Wallis Test
b. Grouping Variable: home

ONEWAY

satisfy BY home
/STATISTICS DESCRIPTIVES HOMOGENEITY

!

N i.’/‘;ftf?o’vz At e

.!'
ap Py o & 02
a" ¥

/MISSING ANALYSIS 0k hw{}-;f OOy a6 e
/BOSTHOC = SNK TUKEY SCHEFFE LSD ALPHA(.05). i"f*’ ' i ¢
Oneway
Descriptives
satisfy
95% Confidence Interval for
Mean
Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound
1.00 A 5 13.4000 4.77493 2.13542 7.4711 19.3289
2.00 B 5 16.0000 3.93700 1.76068 11.1116 20.8884
3.00 C 5 25.6000 3.0495%9 1.36382 21.8134 29.3866
Total 15 18.3333 6.56470 1.69500 14.6979 21.9687
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satisfy
Minimum - Maximum
1.00 A 6.00 " 18.00
200 B 10.00 20.00
3.00 C 22.00 30.00
Total 6.00 30.00

Test of Homogeneity of Variances

Descriptives

satisfy
Levene
Statistic df1 df2 Sig.
.351 2 12 711
ANOVA
satisfy
Sum of
Squares df Mean Sguare F Sig.
Between Groups 412.933 2 206.467 13.013 .001
Within Groups 190.400 12 15.867
Total 603.333 14

Post Hoc Tests

Page 2



Dependent Variable: satisfy

Multiple Comparisons

1

7>

Mean
Difference 95% Confidence Interval

(1) home (J) home {I-J) Std. Error Sig. Lower Bound Upper Bound

Tukey HSD 1.00 A 2.00 B -2.60000 2.51926 A72 -9.3210 4.1210
3.00 C -12.20000* 2.51926 .001 -18.8210 -5.4790

2.00 B 1.00 A 2.60000 2.51926 572 -4.1210 9.3210

3.00 C -9.60000* 2.51926 .006 -16.3210 -2.8790

3.00 C 1.00 A . 12.20000* 2.51926 .001 5.4790 18.9210

2.00 B 9.60000* 2.51926 .006 2.8730 16.3210

Scheffe 1.00 A 200 B -2.60000 2.51926 .600 -9.6226 4.4226
3.00 C -12.20000* 2.51926 .002 -19.2226 -5.1774

2.00 B 1.00 A 2.60000 2.51926 .600 -4.4226 9.6226

3.00 C -9.60000* 2.51926 .009 -16.6226 -2.5774

3.00 C 1.00 A 12.20000* 2.51926 .002 5.1774 19.2226

2.00 B 9.60000* 2.51928 .009 2.5774 16.6226

LSD 1.00 A 2.00 B -2.60000 2.51926 322 -8.0890 2.8890
3.00 C -12.20000* 2.51926 .000 -17.6890 -6.7110

2.00 B 1.00 A 2.60000 2.51926 .322 -2.8890 8.0890

3.00 C -9.60000* 2.51926 .002 -15.0890 -4.1110

3.00 C 1.00 A 12.20000* 2.51926 .000 6.7110 17.6890

2.00 B 9.60000* 2.51926 .002 4.1110 15.0890

* The mean difference is significant at the .05 level.

Homogeneous Subsets
satisfy
Subset for alpha = .05
- home - N i . 2

Student-Newman-Keuls2  1.00 A 5 13.4000
2.00 B 5 16.0000

3.00 C 5 - 25.6000

Sig. 322 1.000
Tukey HSD?2 1.00 A 5 13.4000
2.00 B 5 16.0000

3.00 C 5 25.6000

Sig. 572 1.000
Scheffed 1.00 A 5 13.4000
2.00 B 5 16.0000

3.00 C 5 25.6000

Sig. .600 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 5.000.
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