





a b. C d
deviation
variance (s?)
(s)
SD = /var

s? = 1/(n-1)> (x; — X)?

X = mean, s = variance

standard

standard deviation

standard deviation

0.65, 0.80, 0.5, 0.35, 0.20, 0.13, 1.10, 0.70, 0.27, 0.05, 1.07, 0.10, 043

STATA
. sum
Variable | Obs Mean Std. Dev.
_________ o
varl | 13 4923077  .3545926
0.49+0.35

.05 1.1



Binomial Distribution

Yes/No
Bernoulli random variable
0.29
071 071 ? 2
1 1
021 071 071 0.29

3
3 0.71% x 5C; = 0.3579
2 0.71%2 x 0.29 x 5C, = 0.4386
1 2 0.71 x0.29%x 3C,=0.1791
3 0.29° X 3Co = 0.244

1

Bernoulli
P(X=x) = nCx p*(1-p)"™
Mean=np=0.29x10=29
SD = Vnp(1l-p) = V2.059=14
P 05 SD

1 SD

P=0.5 p=0.2 p=0..8
10 0.29

10 3
10



STATA

tablesq B 10 0 O.

B(10,0.29) = 0
Pr(k == 0)
Pr(k >= 0)
Pr(k <= 0)

. tablesqg B 10 1

B(10,0.29) = 1
Pr(k == 1)
Pr(k >= 1)
Pr(k <= 1)

. tablesq B 10 2
B(10,0.29) = 2
Pr(k == 2)
Pr(k >= 2)
Pr(k <= 2)
. tablesq B 10 3
B(10,0.29) = 3
Pr(k == 3)
Pr(k >= 3)
Pr(k <= 3)

. tablesq B 10 4

B(10,0.29) = 4

29

0.

0.0326
1.0000
0.0326

.29

0.1330
0.9674
0.1655

.29

0.2444
0.8345
0.4099

.29

0.2662
0.5901
0.6761

29
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Pr(k == 4) = 0.1903
Pr(k >= 4) = 0.3239
Pr(k <= 4) = 0.8663

. tablesq B 10 5 0.29

B(10,0.29) = 5
Pr(k == 5) = 0.0933
Pr(k >= 5) = 0.1337
Pr(k <= 5) = 0.9596

. tablesq B 10 6 0.29

B(10,0.29) = 6
Pr(k == 6) = 0.0317
Pr(k >= 6) = 0.0404
Pr(k <= 6) = 0.9913

. tablesq B 10 7 0.29

B(10,0.29) = 7
Pr(k == 7) = 0.0074
Pr(k >= 7) = 0.0087
Pr(k <= 7) = 0.9988

. tablesq B 10 8 0.29
B(10,0.29) = 8
Pr(k == 8) = 0.0011
Pr(k >= 8) = 0.0012
Pr(k <= 8) = 0.9999

. tablesq B 10 9 0.29

B(10,0.29) = 9
Pr(k == 9) = 0.0001



Pr(k >= 9)
Pr(k <= 9)

0.0001
1.0000

. tablesq B 10 10 0.29

B(10,0.29) = 10

Pr(k == 10) = 0.0000
Pr(k >= 10) = 0.0000
Pr(k <= 10) = 1.0000

W prob.

o 4 5 ) 10
smokers

(skewed)

20 3

20 3

20Ck (0.05)%(0.95)** K=0,1,2,....20
3 0,1, 2

20Co (0.05)°(0.95)%° = 0.3585
20C1 (0.05)}(0.95)*° = 0.3774
»0C2 (0.05)%(0.95)*8 = 0.1887




1-(0.3585 + 0.3774 + 0.1887) = 0.0754

20 3 7.5
cutoff 5 7 ”
7 3 7 113 7
X 0.00001 2,500,000
X
STATA
. bitesti 2500000 36 0.00001
N  Observed k Expectedk  Assumedp  Observed p
2500000 36 25 0.00001 0.00001
Pr(k >= 36) =0.022458 (one-sided test)
Pr(k <= 36) =0.985448 (one-sided test)
Pr(k <= 14 or k >=36) = 0.034859 (two-sided test)
0.05 Pr(k >=36)
41 15 56
Person-years 28,010 19,017 47,027

p = 28,010/47,027

. bitesti 56 41 28010/47027

N  Observedk Expectedk  Assumedp

28,010/47,027

Observed p

36



56 41 33.35446 0.59562 0.73214
Pr(k >=41) =0.023830 (one-sided test)
Pr(k <=41) =0.988373 (one-sided test)

Pr(k <= 25 or k >=41) = 0.040852 (two-sided test)

Two-sided test

p maximal likelihood estimate ~ A/N variance  A(N - A)/N? (A
N cohort size )
Doll&Hill British physicians study
4 5
1582 166 1748
27116 5630 32746
28698 5796 34494
independence and homogeneity assumption
binomial distribution cohort
(case) variability p maximal likelihood
estimate  A/N=1582/28698 = 0.0551 variance  A(N - A)/N® = 1582 x
27116/(28698)° 95% CI = p £ 1.96+/var = (0.0243, 0.0329)
p maximal likelihood estimate ~ A/N=166/5796 = 0.0532 variance  A(N
- A)IN? = 166 x 5630/(5796)° 95% CI = p + 1.96+/var = (0.0243, 0.0329)



Binomial distribution

(D)
62 6 68 91
11 19 30 37
1 24 25 4

10



8

4 active, 5 inactive
0.2
active 0.0,0.1,0.2, . ..
0.9, 1.0 accept
N=8, p = 0.2
Pregnant probability of accept cumulative
0 0.1678 0.1678
1 0.3355 0.5033
2 0.2936 0.7969
3 0.1468 0.9437
4 0.0459 0.9896
\
5 0.0092 0.9988
6 0.0011 0.0000
7 0.0001 1.0000
8 0.0000
P 0.2
active (0.99)

P=0 P=0.1 P=0.2 P=0.3 P=0.4 P=0.5 P=0.6 P=0.7 P=0.8 P=0.9 P=1
0 1 0.43 0.17 0.06 0.02 0.00 0.00 0.00 0.00 0.00 0.00
1 0O 0.81 0.50 0.26 0.11 04 0.01 0.00 0.00 0.00 0.00
2 0 0.9 0.80 0.55 0.32 0.14 0.05 0.01 0.00 0.00 0.00
3 0O 0.99 0.94 0.81 0.59 0.36 0.17 0.06 0.01 0.00 0.00
4 O 1.00 0.99 0.94 0.83 0.64 0.41 0.19 0.06 0.01 0.00
5 0 1.00 1.00 0.99 0.95 0.86 0.68 0.45 0.20 0.04 0.00
6 0 1.00 1.00 1.00 0.99 0.96 0.89 0.74 0.50 0.19 0.00
7 0 1 1 1 1 1.00 0.98 0.94 0.83 0.57 0.00
8 0 1 1 1 1 1 1 1 1 1 1

11




g
: |
] o
[¢]
0 o o
5 ' | I
true
8 4
accept
accept
0O 0.1 OK
0.2 0.3
0.4
6 accept 0.2
8 accept
0.2 94 accept
0.5 36 accept Operating
Characteristic Curve (0C)
ocC
(two stage

screening)

12



Poisson Distribution

binomial situation

binomial distribution
1-p 1

0.00024

Poisson

person-time

Poisson distribution

Poisson distributioin

independence

assumption B
Poisson Stationary assumption
Poisson
1
Poisson Hazard model
Poisson
P X X e A Ix!
0 A e=2.7182
0 1 p variance  np
0.00024 1 4

A =np = 10,000 x 0.00024 = 2.4
P(X=4) = e?* (2.4)"/ 41 = 0.1254

12.4
3
A=np= 3
P(X=x) = (x—3) / /3> 1.645 (p=0.05)
X=6
6

13




Poisson distribution
person-time

u = (person time) x (incidence rate)

P X x e M /x!

A: expected number of events per unit time

u: expected number of events over the time period t

p=At
p  maximal likelihood of estimate(MLE) A incidence rate (IR) MLE
AJperson-time (PT) binomial distribution Doll & Hill

1582 166
Person-years (PY) 123436 25250

MLE=1582/123436 = 0.0128
95% CI = 1582 + 1.96+/1582 = (1504, 1660),
incidence rate 95% CI = (1504/123436PY, 1660/123436PY) = (0.0122/PY, 0.0134/PY)
95% CI = 166 + 1.96+/166 = (141, 191)
incidence rate 95% CI = (141/25250PY, 191/25250PY) = (0.0558/PY, 0.00756P/Y)

1968 1969 1970 1971 1972 1973 1974 1975 1976

death 24 13 7 18 2 10 3 9 16
11.3 variance  51.5 Outbreak
gap variance
Poisson distribution mean  variance u
outbreak Poisson

14



list (injury)

XYZ (1)
st
airline injuries n XYZowned
1 1 11 .095 1
2. 2 7 192 0
3. 3 7 .075 0
4. 4 19 .2078 0
5. 5 9 1382 0
6. 6 4 .054 1
7. 7 3 1292 0
8. 8 1 .0503 0
9. 9 3 .0629 1

n

Poisson distribution

. poisson injuries XYZowned, exposure(n) irr

Iteration 0:  log likelihood = -23.027197
Iteration 1:  log likelihood = -23.027177
Iteration 2:  log likelihood = -23.027177

Poisson regression Number of obs = 9
LR chi2(1) = 1.77
Prob > chi2 = 0.1836
Log likelihood = -23.027177 Pseudo R2 = 0.0370
injuries | IRR  Std. Err. z P>|z| [95% Conf. Interval]
+
XYZowned | 1.463467 406872 1370 0.171 .8486578 2.523675

n | (exposure)

15




. gen InN=In(n)
1.46

XYZ
P=0.171 95 CI

XYZ
incidence rate ratio

rate = e Bo + B1XYZowned

count=ne fo + p1XYZowned _ e In(n) + Bo + B1XYZowned

. poisson injuries XYZowned InN

log likelihood = -22.333875

Iteration O:
Iteration 1:  log likelihood = -22.332276
Iteration 2:  log likelihood = -22.332276
Poisson regression Number of obs = 9
LR chi2(2) = 19.15
Prob > chi2 = 0.0001
Log likelihood = -22.332276 Pseudo R2 = 0.3001
injuries | Coef.  Std. Err. z P>|z| [95% Conf. Interval]
+
XYZowned | .6840667  .3895877 1.756  0.079 -.0795111 1.447645
InN| 1424169  .3725155 3.823  0.000 .6940517 2.154285
_cons| 4.863891  .7090501 6.860  0.000 3.474178 6.253603
e®% =108
1.98

point estimate

16



(normal distribution)

8
8
W var2
3
2
1
0 0
vari
probability distribution
8 20
W var2
2
15
1
05
0% 2 4 6 8 1012 da U618 20
8 20

(normal distribution/Gaussian
distribution/bell-shaped distribution)
pu  standard deviation (o)

17




standard normal distribution

0

standard deviation (SD) o

[3XY

68.2%

15.9%

u %= 1SD

15.9

18



95.4%

2.3%

2SD

1.645



2.5

25

1645 1.96

20



Standard normal distribution curve 2.0 SD

0.5 Distribution

SD standard

X=3.0 standard normal distribution
2)
standard normal distribution X=3.0
Z 3.0 2 SD
0.5 1.0
Z=(X-2)/05 Z=(3-2)/05=2

21




4 100cm 10cm 80cm
SD

2SD

18 74 129mmHg 19.8
2.5 SD

2.5 z=1.96
1.96 (X 129)/19.8 X=167.8 mmHg 2.5
168mmHg 97.5
1.96=(X + 129)/19.8 X = 90.2 mmHg
1.96SD 2.5
90 2.5

-4 ZL ; LZ J
90.2 129 167.8

Z -1.96SD 1.96SD

150mmHg

Z=150-129/19.8 z=1.06, 14.5%
14.5 150mmHg

22




1:=80.7, 5:=9.2, 11,=94.9, 5,= 11.5

10 0.10 z 1.28

-1.28=x-949/115, x=80.18 mmHg,
z=280.18-80.7/9.2 = 0.06,

0.476 0.524
52.4 10

90mmHg 66.6 33.4

10%

\
0
VA

80.18 80.7 949

23



sampling

I

p  Maximum likelihood estimator
2
sampling
20 70 sampling 60
random sampling
sampling 2
X1 X Sampling
sampling distributjon
K
&
Z &—
4 \_
/ ~—
= 5
— A
—— N—
—— T~
— —
= =
7 n
/f\r: NS
%\}\\ L
/f’ I
‘v -
sampling
confidence interval (CI)

24



20 74 211 s 46
25 sample 230
z=(230-211)/ (46/ /25) =207 (0.019)
19 230
10
10 z 128
-128=(x-211)/92 x=199.2
25 sample 10 199.2
25 sample 95
95 25 z 196
-196 z 196
-196 x-211/92 196
1930 x 2290
25 95 1930 229.0
25 193.0 229.0
(rare events)
25 10 1825
X 2395 : 100 2020 x
220.0
95

25




95 +5

95 -196 z 1.96
-196 X-pu/c/~/n 196
=095 P-5 X-u +5)=095

-w o /v/n +5/c/vn) =095
5vVn/46, 196 x46/5=Vn,n=3252.
326 95

z=X-pu/c/Vn
Pu-5 X u+5)
P-5/c/v/n X
46 196= 5/46 /~/n =

206 - 217

26




(confidence interval)

10 100 1000
sampling

100 1000

25 95
100 95

95 500 10

95

27



Z=X-pn) o /Vn

n standard normal random variable
95 1.96 1.96

P(-196 z 1.96)=095

X-u/oc//n
P(-196 X-p/oc/vn  196)= 095
P(-1966/vVn X-p 196c/+/n)=095

PX-196c6/vVn p X+196c/+vn)=095

n (X-196c/v/n X+196c/Vn)

n
95
(X-196x46//n X+ 196x 46 //n)
12 217
(217 - 1.96 X 46 /~/12 217 + 1.96 X 46 /~/12)
(196, 243)
95 n 196 243

95

46

28



One-Sided Confidence Intervals

6
u 0.85
95 5
P(-1.645 Z)=0.95
P(-1.645 X -u/o/~/n)=095
Pu 1645+ X+ +v/n/085)=0.95
75 106
n 1645+ 106+ V757085
p 108
95 108

We are 95% confident that the true mean hemoglobin level for this population of
children is at most 10.8%/dl.

Student s t Distribution

student’s t

distribution

Z=X-pn) o /~/n G
(logical to substitute) t=(X-p/ (s/Vn)

standard normal distribution

(e}
n-1 Student’s t distribution
t.1 t

29



10 t., 2228
25 z = 196 25

10
10 372 713
10 9
95 2262 2262

(x-2262s/ Vn , x+2262s/ Vn)
(372-2262x 713/ /10 , 372+2262x713/ /10)

(32.1, 42.3)
95 32.1 423

=196 328 416
10

30



211 mg/di

25

25

&

211 220

Null hypothesis  Ho: po = g

25
5
1.645 1.96
Ho 2
25
p <0.05
p

Type | error, type Il error, power, sample size

220 mg/dl

25

Ha

1.96SD

25
Ho accept

sample
sample

31



25

Haipo =

t=X-po)/ s/+Vn

Ho u =211 mg/di
Ha p £ 211mg/dl

25 220
z=X-po) o/Vn
7 =(220 - 211) / 46 //25
=0.98
1.645

25

SD

46

196

Alternative hypothesis

32



196 =( -211)/ 46 /25
X 229 mg/dl

One-Sided Tests of Hypothesis

Mo

Ho: p Ho
Hai 1t > o

12.29 g/dl, = 0.85 g/dl

Ho u 1229 g/dl

Ha p 12.29 g/dI

o =0.05

10.6 g/dl

z=X-p,/ o/+V/n

z=106-1229/ 085 /74
=-17.10 <0.001

Ho u 1229 g/dl

One sided 5
Two sided 25

74

1.645

One sided Two sided

33



One sided test

34



100mg/dl

117,119, 99, 114, 120, 104, 88, 114, 124, 116, 101, 121, 152, 90, 125, 114, 95, 117

- list
BS
1. 117
2. 119
3. 99
4. 114
5. 120
6. 104
7. 88
8. 114
9. 124
10. 116
11. 101
12. 121
13. 152
14. 90
15. 125
16. 114
17. 95
18. 117

variance

. ttest BS=100

One-sample t test

35




Variable | Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

_________ A o

BS | 18 112.7778 3.559536 15.10183 105.2678 120.2877

Degrees of freedom: 17

Ho: mean(BS) = 100

Ha: mean < 100 Ha: mean ~= 100 Ha: mean > 100
t = 3.5897 t = 3.5897 t = 3.5897
P<t= 0.9989 P> ]t] = 0.0023 P>t= 0.0011
18 u; = 100 mg/dl Ho
18
100mg/dl p=0.0023
100 two sided t-test
95 105.2678 —120.2877 STATA
100 95
95
row data

SD

. ttesti 18 112.8 15.1 100

One-sample t test

| Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

_________ A o

x| 18 112.8 3.559104 15.1 105.2909 120.3091

Degrees of freedom: 17

36



P

Ha: mean < 100
t = 3.5964
<t = 0.9989

Ho: mean(x) = 100

Ha: mean ~= 100
t = 3.5964
P> |]t] = 0.0022

Ha: mean > 100
t = 3.5964
P>t= 0.0011

37



significance

paired or unpaired

Paired Samples

Paired Samples

Paired Samples

sample

Ho

one-sided two-sided

One sided test

Two sided test

0

Ho : py - =0
Has - o #= 0

Ho ! py - 1o

Hay - 1< 0
dn = Xn1 Xn2

d
n-1
O =y - Mo
Hy,: 6= 0
Ho

t=(d- &) /(SD /+/n)
SD/~/n standard error
n-1

SD

38



STATA paired t test

20

t test

two sided paired t test

ID

1 88 92
2 91 90
3 75 92
4 63 91
5 68 67
6 60 68
7 69 64
8 72 84
9 70 84
10 69 74
11 72 89
12 78 95
13 71 78
14 73 73
15 67 70
16 71 80
17 68 72
18 70 75
19 64 70
20 72 89

1

STATA
- list

pre post
1. 88 92
2. 91 90
3. 75 92
4. 63 91
5. 68 67
6. 60 68

39




7. 69 64

8. 72 84
9. 70 84
10. 69 74
11. 72 89
12. 78 95
13. 71 78
14. 73 73
15. 67 70
16. 71 80
17. 68 72
18. 70 75
19. 64 70
20. 72 89

. ttest pre=post

Paired t test

Variable | Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]
_________ o
pre | 20 71.55 1.648724 7.373316 68.09918 75.00082

post | 20 79.85 2.221042 9.932801 75.20131 84.49869
_________ o
diff | 20 -8.3 1.813836 8.11172 -12.0964 -4.503598

Ho: mean(pre - post) = mean(diff) = 0

Ha: mean(diff) < O Ha: mean(diff) ~= 0 Ha: mean(diff) > 0
t = -4.5759 t = -4.5759 t = -4.5759
P < t= 0.0001 P> |t] = 0.0002 P>t= 0.9999

40



Two sided t test p=0.0002
1
12 24
12 12
paired test unpaired test
. ttest pre=post, unpaired
Two-sample t test with equal variances
Variable | Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]
_________ e e ——————————————————————
pre | 20 71.55 1.648724 7.373316 68.09918 75.00082

post | 20 79.85 2.221042 9.932801 75.20131 84.49869
_________ e e ——————————————————————
combined | 40 75.7 1.518349 9.602884 72.62885 78.77115
_________ e e ——————————————————————

diff | -8.3 2.766101 -13.89968 -2.700321
Degrees of freedom: 38

Ho: mean(pre) - mean(post) = diff = 0
Ha: diff < O Ha: diff ~= 0 Ha: diff > 0
t = -3.0006 t = -3.0006 t = -3.0006
P <t= 0.0024 P> |t] = 0.0047 P>t= 0.9976

paired t test
powerful

41




Independent Samples
cystic fibrosis (CF)

CF
M1 Ha
Hoipp-pe O
Ho @ 1y Mo
Ha: n, #Z u, (alternative hypothesis)
Group 1 Group 2
Population Mean Uy Uy
Standard deviation o o
Sample Mean X X,
Standard deviation Sy S,
Sample size n, n,
variance (equal variances)
two-sample t test variance (unequal
variances) two-sample t test
Equal variances unequal variances

Two sample t test

42



20

Variance

Chole

AMI

156

157

183

130

129

133

182

175

199

134

10.

165

11.

142

12.

120

13.

183

14.

145

15.

173

16.

172

17.

155

18.

173

19.

122

20.

176

21.

187

22.

190

23.

188

24.

172

25.

161

26.

122

27.

103

28.

154

29.
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30. 1 138
31. 1 167
32. 1 189
33. 1 177
34. 1 169
35. 1 203
36. 1 122
37. 1 240
38. 1 283
39. 1 299
40. 1 268

. ttest Chole, by(AMI)

Two-sample t test with equal variances

Std. Dev. [95% Conf. Interval]

_________ A o

23.44624 145.4268 167.3732
52.41073 160.871 209.929

_________ A o

Group | Obs Mean
0| 20 156.4
1] 20 185.4
combined | 40 170.9
diff | -29

42.68117 157.2499 184 .5501

-54.99046 -3.009544

Degrees of freedom: 38

Ho: mean(0) - mean(l) = diff = 0

Ha: diff < O
t = -2.2588
P < t= 0.0149

Ha: diff ~= 0

P> |t] =

Ha: diff > 0
-2.2588 t = -2.2588
0.0297 P>t= 0.9851

44



156.4

185.4

45



Equal variance STATA

unequal variance

. ttest Chole, by(AMI) unequal welch

Two-sample t test with unequal variances

Mean Std. Err. Std. Dev. [95% Conf. Interval]

_________ e
(O} | 20 156.4 5.242739 23.44624 145.4268 167.3732
1] 20 185.4 11.71939 52.41073 160.871 209.929
_________ e
combined | 40 170.9 6.748485 42.68117

157.2499 184 .5501
_________ A o

-55.33898 -2.661015

Welch®s degrees of freedom: 27.0817

Ho: mean(0) - mean(l) = diff = 0

Ha: diff < O Ha: diff ~= 0 Ha: diff > 0
t = -2.2588 t = -2.2588

t = -2.2588
P<t= 0.0161

P> ]t] = 0.0322 P>t= 0.9839

equal
variance

Nonparametric Methods

parametric nonparametric methods

46




The sign test

The sign test paired t test  distribution
n Z,

10
Paired t test

sign test

. gen d=post - pre

- list
pre post d
1. 88 90 2
2. 95 97 2
3. 90 95 5
4. 76 82 6
5. 65 72 7
6. 78 86 8
7. 82 73 -9
8. 79 90 11
9. 75 88 13
10. 63 99 36

1

binomial distribution
Vnp(1-p) = vVn/4

Z=[+ - (n/2)I/V(n/4)

Null hypothesis
172 +
np = n/2, variance
n/2

a7




Z = [9 - 5]/~/(10/4) = 2.53

Z 1.96 null hypothesis
STATA

. signtest pre=post

Sign test
sign | observed expected
_________ o
positive | 1 5
negative | 9 5
zero | 0 0
_________ o
all | 10 10

One-sided tests:

Ho: median of pre - post = 0 vs. Ha: median of pre - post > 0
Pr(#positive >= 1)
= Binomial(n = 10, x >= 1, p = 0.5) = 0.9990

Ho: median of pre - post = 0 vs. Ha: median of pre - post < O
Pr(#negative >= 9)
= Binomial(n = 10, x >= 9, p = 0.5) = 0.0107
Two-sided test:
Ho: median of pre - post = 0 vs. Ha: median of pre - post ~= 0
Pr(#positive >= 9 or #negative >= 9)
= min(1, 2*Binomial(n = 10, x >= 9, p = 0.5)) = 0.0215
two sided test

. ttest pre=post

Paired t test

48



Variable | Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

_________ e e ——————————————————————
pre | 10 79.1 3.240199 10.24641 71.77016 86.42984
post | 10 87.2 2.931818 9.271222 80.56777 93.83223
_________ e e ——————————————————————
diff | 10 -8.1 3.640665 11.51279 -16.33576 -1357573
Ho: mean(pre - post) = mean(diff) = 0
Ha: mean(diff) < O Ha: mean(diff) ~= 0 Ha: mean(diff) > 0
t = -2.2249 t = -2.2249 t = -2.2249
P<t= 0.0266 P> |]t] = 0.0531 P>t= 0.9734
paired t test two sided test

The Wilcoxon Signed-Rank test

Sign test
Sign test
Wilcoxon Signed-Rank test 2
Sign test
Wilcoxon Signed-Rank test
1
2 signed rank
T Null hypothesis 2

zr=(T  pp)/or
ur=n(n+l) /7 4
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or= Vn(n+1)(2n+1) / 24

2 20
Pre post B Signrank test
p

. signrank pre=post
Wilcoxon signed-rank test

sign | obs sum ranks expected
_________ U,
positive | 1 7 27.5
negative | 9 48 27.5

zero | 0 0 0
_________ U,

all | 10 55 55
unadjusted variance 96.25
adjustment for ties -0.12
adjustment for zeros 0.00
adjusted variance 96.12

Ho: pre = post
z = -2.091
Prob > |z] = 0.0365

The Wilcoxon Signed-Rank sum test (Mann-Whitney test)

The Wilcoxon Signed-Rank sum test (Mann-Whitney test)
unpaired t test  nonparametric
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. ranksum EFV, by(drug)

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

drug | obs rank sum expected

_________ U,

01 10 83.5 105

1] 10 126.5 105
_________ U,
combined | 20 210 210
unadjusted variance 175.00
adjustment for ties -0.92
adjusted variance 174.08

Ho: EFV(drug==0) = EFV(drug==1)
z = -1.630
Prob > |Jz] = 0.1032

Wilcoxon signhed-rank test
paired test unpaired test

power
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