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yjlcoxon Matched Pairs Test (Signed rank tes: for de
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. USA was a chemist who want
wilcoxon, o 10 wanted to develop a test gin:
requirement of Normellll. dlS.trlbutlf)n. He developed the tesrtn ‘:;rdton;ﬁs(ti but
Vilcoxon Signed Ran!c test which is equivalent to paired t-test. It js an alte o
! d to test the paired data when the observations do not follow the crit;].atw‘;
: ia o

pendent samples)

p hout

etho

pach subject produces two scores, one for each condition,

Test is done to show whether there is a statistically significant difference between the
owo conditions.

Steps of calculation

First find the differences(d) of the scores of the two matched samples,

Assign the rank to the differences (ignoring the sign).

Positive ranks are summed.

Negative ranks are summed.

o Tis the smaller sum of ranks.

o nis the number of matched pairs.

Conditions of test
o Ifn>15, Tis approximately normélly distributed, and a Z test is used.
o Ifn<15, a special “small sample” procedure is followed.
o  The paired data are randomly selected.
*  The underlying distributions are symmetrical

Hypothesis
Null hypothesis (Ho): The two populations are identical.
Alternative hypothesis (H1): The two populations are not identical.

Example 1:

The data in the table below shows the duration of tolerance of pain by 11 subjects

befor? and after the administration of a drug (0.04mg/20g). Does the data prov.ide
Wllicient evidence in support that the drug increases the duration of endurance of pain?
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|342] Biostatistics d Ranked Test (Small sample)
i et

, : ’s Signe -
Calcglgt_l(_’jﬂlc.ogg—i—/ difference Rank difference
ﬂﬁ%ﬁf%ﬁ 18

é o 12:7 20.1 7.4 _1/
3 (48160 4 17.2 2.4 :
4 16.7 29.7 6

5 20.1 20 0.1 1
p 2 198 22 6
7 20.2 19.8 —0.4 3
9 17.6 17.9 0.3 2
10 17.4 24.3 6.9 10
11 19.1 18.6 -0.5 4

Sum of negative ranks =-1-6 -3 - 4= -14
Sum of positive ranks = 8+11+7+9+5+2+10 = 52

The null hypothesis is tested using the smaller value of the sums of negative rapk
In this case, the sum of negative ranks (T) =14

S. {1,‘

Tabulated value (critical value) T at 5% level of significance at 11 pairs = | ]

Note: If the difference of the pair is zero, that pair should be subtracted from the tota] na
Conclusion . .q.
Experimental value of T is 14, while tabled value of T is 11. It

hypothesis can be chcj(eete’dj.So, two populations are not identical.

means that they
Example 2/: |

particular drug and placebo are administered to 10

sleeping hours of these patients are recorded. e B SEpargie =
Patient Hours of sleep
R e AL o
1\ \1)61.%\ Placebo
5 1 SN 5.2
R S I - NG 7.9
4\8\2 3.9
\5\7\6 47
e e
e AR et S 54
v G fnapee - BRGNS | 42
e o T
P
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solutio® ,
hesis: Hours of sleep are the same using placebo & the drug.

Null HyPO" - P1ed -
Alterﬂative hypothesis: Hours of sleep are significantly different using placebo & the
drug. e
patient Df‘llfgu = O;Ijllseell: o Difference I Rank
| gnoring sign
- | 6.1 5.2 0.9 3.5%
. | 10 7.9 0.9 3.5%
3 8.2 3.9 43 0
wamed = | 1.6 4.7 2.9 ]
i 5 6.5 5.3 19 o 5
Tge6 - | 84 54 3.0 8
q 6.9 4.2 27 6
8 6.7 6.1 0.6 2
9 7.4 3.8 3.6 9
10 5.8 6.3 -0.5 1

Sum of negative ranks = -1- 3.5 =-4.5

Sum of positive ranks =3.5+10+7+5+8+6+2+9=50.5
The null hypothesis is tested using the smaller value of the sums of negative ranks (T).
In this case, the sum of negative ranks (T) = 4.5
Tabulated value (critical value) T at 5% level of significance at 11 pairs =8
Here, calculated value of T = 4.5 is less than the tabulated value of T = 8 (at 5%). So,
we reject the null hypothesis. Therefore, it is significant at 5% level indicating that the

drug is more effective than placebo.

Interpretation
Because the test was significant, we accept the Null Hypothesis that the _medians of the
two conditions are significantly different. The result could be reportc?d in APA format
as follows. A Wilcoxon Matched Pairs T-test indicated significant difference between

the placebo and experimental conditions, T(N=11)=45,p~ .05.

Example 3:

Eight patients suffering from OCD were exposed to both a Placebo and an

“xperimental treatment (at different times). They were mejasured on severity o}f
'ymptoms, on a 20-pbint scale were 20 = highest ‘se\{erlty(.i Prc:l\lzil:uso rzfzggil
ndicates that severity of symptoms is 10t normally distribute ul;etwe é)n pt e
Vas there a significant difference in severity of symptoms

onditions? 14
lacebo : o 14 12 15 6 ?1 z 1
Xperimental : 8 10 13 IS 4
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Solution: ore for each pair of scores. We can subty

. : e of sc . o
Step 1. Find tz(? d;g;f;engut we must use the same direction all the way th
either dire ’

the data.
Step 2. Rank the D

act j
I'0ug

i in absolute v - :

scores from lowest to }:rgehgtslcr:) e e 1 If;use;; nieeavi)n ouf
0 or m a i

any D scores of 0. When tw S0[uta

erage their ranks and assign the average to each of the tjog
valu:S, 2113‘;r example, if three scores are tied for ranks 2,3 and 4, each ;
SCOrcs. ’

them receives a rank of 3 (average of 2,3 and 4).

E ;mental | D= difference Absolute Sign
F Placebo xperl value of D |
+2 2 Positive

Hg . | 180 +4 4 Positive
[12 13 -1 1 Negative
['15 15 0

(6 4 +2 2 | Positive |
[8 11 -3 3 I Negative
19 |6 +3 3 | Positive
(14 12 +2 2 ]I Positive
I

Step 3. Sum the positive ranks and the negative ranks.
2R positive=3+7+3+55+3=21.5.
2R negative=1+55=65T=6.5

The null hypothesis is tested using the smaller value of the sums of negative ranks(
In this case, the sum of negative ranks (T) = 6.5 :

Step 4. Tabulated value (critical value) T at 5% level of significance at 7 pairs = 2

Here, calculated value of T = 4.5 s greater than the tabulated value of T = 2 (at 5
we reject the null hypothesis. Therefore, the test is not significant. “

Interpretation

Because the test was not significant, we fail to reject the Null Hypothesis tha
medians of the two conditions are equal. The result could be reported in APA form
follows. A Wilcoxon Matched Pairs T-test indicated no significant difference bety
he placebo and experimenta] conditions, T (N =7) = 6.5, p <.05. A

?ﬂl‘ lavan cane__ 2
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