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proc power;
twosamplemeans test=diff
meandiff = 2
stddev = 2
power=0.90
sides=1
npergroup=. ;

run;



IS T Ukl |1 UuTuul ©
Two—sample t Test for Mean Difference

Fixed Scenario Elements

Distribution Normal
Method Exact
Number of Sides 1
Mean Difference 2
Standard Deviation 2
Nominal Power 0.9
Nul'l Difference 0
Alpha 0.05

Computed N Per Group

Actual N Per
Power Group
0.902 18



proc power;
onesamplemeans
means = 10
stddev =14.142
power=.

ntotal=10 ;

plot x=n min=10 max=50 ;

run;

107

097

067

057




proc power;

onesamplemeans

means = 10 20 R e =
AT 9

stddev =14.142 21.213
power=.

ntotal=10 ;
plot x=n min=10 max=50 ;

run;,
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ANzl Ead HE (SAS Ol Al)

data ;
input diameter @@
label diameter='"Diameter in mm’";

datalines;
5.501 5.251 5.404 5.366 5.445
5.576 5.607 5.200 5.977 5.177

run;

proc univariate data=rods normal;
histogram diameter /

normal (mu=est sigma=est)
midpoints = 5 to 6.30 by 0.15;

run;



Tests for Hormality

Test ==Statistic===  ===== p Yalug======
Shapiro-Hilk H 0.07927 Pr ¢ H 0.0001
Ko | mogorow=5Sm irnow D 0.18173% Pr > D £0.0100
Cramer=von Mises H=50 0.7277v4 Pr > W=50 <0.0050
Nnderson=Dar 1 ing n=5g 1.6GJG626 Pr > fi=3g <0.00%0
Diameters with Fitted Normal Curve 22t A
T =
35 1 —_
A2
m_
E_
m—
E_
m_
5_
n_
5 5¥H 53 545 56 575 58 605 &2

Diomates ¥ e




proc univariate data=rods noprint;

MNormal Percentiles

probplot diameter /
normal (mu=est sigma=est);
run;
Diameters Probability Plot
G.4 -
6.2- ¢
£ o0 D
E 5.8 59
T 56- e
é 5.4- | WM
821 . . oooo
501, — , , , — ,
1 5 10 25 =0 Ii=) 20 95 =2

Skewed to the right



Interpretation

All but a few points fall
on a line

Qutliers in the
data

Left end of the pattern is
below the line while the
right end of the pattern
is above the line

Symmetric, long
tails at both ends

Left end of the pattern is
above the line while the
right end of the pattern
is below the line

Symmetric, short
tails at both ends

Curved pattern with
slope increasing from
left to right

Skewed to right

Curved pattermn with
slope decreasing from
left to right

Skewed to left

Staircase pattern

Data have been
rounded or may
be discrete
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Wilcoxon rank sum test
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Single sample Analysis

Peppers Dataset

an%le
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roc means data=peppers mean std stderr t probt;
un,
ptions

stderr: the standard error of the mean

t: Hop=0 = ZAHOl=t test
probt: the significance probability of the t test

The MEANS Procedure

=M #H angle
Yook FEHKL EELX} tak
Pr > |t|
3.1785714 5.2988718 1.0013926 3.17 0.0037



Two Independent Samples

Bullets Dataset

Obs powder velocity

« (dataset: bullets | 27.3
2 1 28.1

3 1 27.4

4 1 27 .7

5 1 28.0

6 1 28.1

7 1 27.4

8 1 27.1

9 2 28.3

10 2 27.9
11 2 28.1
12 2 28.3
13 2 27.9
14 2 27.6
15 2 28.5
16 2 27.9
17 2 28.4
18 2 27 .7



roc ttest data=bullets;
1 r velocity;class powder;

n ;

Variable
velocity
velocity
velocity

Variable
velocity
velocity
velocity

Variable
velocity
velocity

Variable
velocity

For HO:

The TTEST Procedure

Lower CL
powder N Mean
1 8 27.309
2 10 27.841
Diff (1-2) -0.771
Upper CL
powder Std Dev Std Dev
1 0.3926 0.799
2 0.3062 0.5591
Diff (1-2) 0.3467 0.5276
Method Variances
Pooled Equal
Satterthwaite Unequal

Equality of Variances

Method Num DF
Folded F 7

Variances are equal,

Den DF
9

F=1.

Upper CL Lower CL
Mean Mean Std Dev
27.638 27.966 0.2596
28.06 28.279 0.2106
-0.422 -0.074 0.2582
Std Err Minimum Maximum
0.1388 27.1 28.1
0.0968 27 .06 28.5
0.1644
DF t Value Pr > |t]
16 -2.57 0.0206
13.1 -2.50 0.0267
F Value Pr > F
1.64 0.4782
04 DF = (7,9)



Two Related Samples : paired t—test

Pulse Dataset

« dataset: pulse = pre opest o d
1 62 6l 1
2 63 62 1
3 58 59 -1
4 64 6l 3
5 64 63 1
6 61 58 3
7 68 6l 7
8 66 64 2
9 65 62 3

10 6’7 68 -1
11 69 65 4
12 6l 60 1
13 64 65 -1
14 6l 63 -2
15 63 62 1

d = pre-post
(difference in rate)



roc means data=pulse mean std stderr t

probt;
ar d4d;
uan ;
The MEANS Procedure
=248 BHE . g
HAgt HE=EXL =Xt tat Pr > |t
1.4666667 2.3258383 0.6005289 2.44 0.0285

Two-sided p—value 4/ /

One-sided p-value=0.0285/2=0.0143 for H,:d =0 vs. H,:d >0



Table 1. Blood Pressure {BP} Evelution (24-Hour Continuous Monitoring [CM] and Office BP)

P {Dw) P {Ena)Dowazosin

Dowazosin (D) Enalapril (Ena) (Cx)
24-Hour CMBP
Systolic BP (mm Hg) 1152 = 14 ;149 £ 19 004
F:142 + 15 F:140 + 14 .03
Diastolic BP {mm Hg) . 865+ 8 . 86 + 11 01
F83+7 F:82+8 .09
Mean BP {mm Hg) :108 + 8 . 107 + 12 002
F:103 + 8 F:101+ 8 .03
Office BP
Systolic BP {mm Hg) 1152 + 15 ;155 + 15 05
F:146 + 21 F: 147 + 18 06
Diastolic BP {mm Hg) 193 +7 163+ 9 .09
F: 89 + 11 F:80+ 06 01
Mean BP (mm Hg) :108 = 14 11006 + 13 NS
F:108 + 14 F: 108 + 12 NS

|, initial BP (baseling); F, final BP {12 manths); NS, not significant.



TapLe 3. Voiding diary variables at baseline and after 10 weeks of treatment with tolterodine or
oxvbutynin for overactive bladder symptoms

Variable Tolterodine Oxybutynin
Voids/24 hrs.:
No. evaluable pts. 190 188
Mean baseline + SD 113+32 114 £35
Mean wk. 10 + 8D 96+ 34 97 +33
Mean change from baseline -1.7 -1.7(ANOVA p = 0.0001)
Estimated difference in mean change (95% CI) 0.0086 (—0.41-0.43)
p Value 0.97
Urge incontinence episodes/24 hrs.:
No. evaluahle pts.” 104 102
Mean baseline + SD 24 +26 29+34
Mean wk. 10 = 5D 11+21 1121
Mean change from baseline -1.3 -1.8 (ANOVA p = 0.0001)
Estimated difference in mean change (95% CI) 0.50 (—0.03-1.03)
p Value 0.065
Voided vol Avoid:
No. evaluahle pts. 190 188
Mean baseline + SD (ml.) 149 + 46 148 + 48
Mean wk. 10 + SD (ml.) 182 £ 70 182 £ 70
Mean change from baseline (ml.) 33 34 (ANOVA p = 0.0001)
Estimated ml. difference in mean change (95% CI) -06 (-9.2-81)
p Value 0.90
Pads/24 hrs.:
No. evaluahle pts.7 43 A7
Mean baseline + SD 31+19 28+15
Mean wk. 10 = 5D 20+19 19+15
Mean change from baseline -1.1(ANOVA p = 0.0003) -0.9 (ANOVA p = 0.0001)
Estimated difference in mean change (95% CI) ~0.19(-0.65-0.28)
p Value 0.43

¥ Patients not reporting incontinence at baseline were excluded from analysis.
7 Patients not using pads at baseline were excluded from analysis.



ANOVA (Analysis of Variance)
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ANOVA (Analysis of Variance)

Obs brand wear

1 ACME 2.3

2 ACME 2.1

3 ACME 2.4

4 ACME 2.5

H _Jlk_ 5 CHAMP 2.2
— 22 6 CHAMP 2.3
. O (o SNMET 7 CHAMP 2.4

brand: 5J12| HIY Bra 8 CHAMP 2.6

. A= o] = 9 AJAX 2.2

wear. S 0L} e L AJAX 2.0
11 AJAX 1.9

. 12 AJAX 2.1

y._ :/H‘ T +&. 1= ACME 13 TUFFY 2.4

l l y AJAX 14 TUFFY 2.7
CHAMP 12 TUFFY % .6

— 1 TUFFY .7

node| Iul +glj TUFFY 17 XTRA 2.3
4 18 XTRA 2.5

[ A0 IR XTRA 19 XTRA 2.3

20 XTRA 2.4



ANOVA for One—Way Classification

roc anova data=veneer;
run,

odel wear=brand;

pendent Variable: wear

urce

del
"TOYr
)rrected Total

-Square Coeff Var
663798 6.155120
urce

~and

class brand;

Sum of
DF sSquares
4 0.61700000
15 0.31250000
19 0.92950000
Root MSE
0.144338
DF Anova SS
4 0.61700000

The ANOVA Procedure

Mean Square

0.15425000
0.02083333

wear Mean
2.345000

Mean Square
0.15425000

F Value

7.40

F Value
7.40

Pr > F

0.0017

Pr > F
0.0017



_east Significant Difference Comparisons of BRAND Mean

roc anova data=veneer;
lass brand;

odel wear=brand;

csans brand/lsd;

un ;
The ANOVA Procedure
t Tests (LSD) for wear

Alpha 0.05
Error Degrees of Freedom 15
Error Mean Square 0.020833
Critical Value of t 2.13145

Least Significant Difference 0.2175

Means with the same letter are not significantly different

T Grouplng Mean N brand
A 2.6000 4 TUFFY
B 2.3750 4 XTRA
B
B 2.3750 4 CHAMP
B
B 2.3250 4 ACME
C 2.0500 4 AJAX



Sas Ol A

options pageno=1 nodate 1s=130 ps=60 nocenter;
filename inbrakes 'c:\myweb\int\taillite.dat';
data one;

infile inbrakes ;
input 1id vehtype group positn speedzn resptime follotme folltmec;
if group=1;
label vehtype='Vehicle Type'
group='Group - Light On=1 Light Off=2"
positn="'Light Position'
speedzn="Speed Zone'
resptime="'Response Time'
follotme='Following Time in Vedio Frames'
folltmec='Following Time in Categories'
;run;
proc sort; by vehtype;
/* Let's do one-way ANOVA to see the effect of vehicle type */
proc anova;
class vehtype;
model resptime=vehtype;
title 'Parametric ANOVA analysis';
run;
/* What's wrong with this ?
We didn't check the normality assumption.
Let's do proc univariate to check the normality



The ANOVA Procedure

Class Level Information

Class Levels Values

vehtype 4 1234

Number of Observations Read 733
Number of Observations Used 733

Parametric ANOVA analysis
2

The ANOVA Procedure

Dependent Variable: resptime Response Time

Sum of
Source DF Squares Mean Square
Mode | 3 3886.5377 1295.5126
Error 729 252025.5278 345.7140
Corrected Total 732 255912.0655
R-Square Coeff Var Root MSE resptime Mean
0.015187 41.91847 18.59339 44 35607
Source DF Anova SS Mean Square

vehtype 3 3886.537689 1295.512563

F Value

3.75

F Value

3.75

Pr > F

0.0109

Pr > F

0.0109



proc univariate data=one normal plot;

var resptime;

by vehtype;

histogram resptime /cfill=blue kernel (color=red) normal (color=black);
probplot resptime / normal (mu=est sigma=est);

title 'Normality Check';

run;

proc boxplot data=one ;

plot resptime*vehtype
/boxstyle =SCHEMATIC
cboxes =blue
cboxfill =gray
idcolor=red ;

run;



Vehicle Type=1

UNIVARIATE ZZ AN
Bi4=: resptime (Response Time)

N 157 s 157
g 42.9617834 =X g 6745
HEEX 17.6402386 = o 311.178017
Qe 1.79175355 a3& 5.20936144
N=¢g 338321 =38 HMsg 48543.7707
HSH =+ 41.0603033 BHo HEQI 1.40784431
1 2Z0 e Hgk ZE
=z — SHE p-at

Ko Imogorov—Smirnov D 0.13553580 Pr > D <0.010
Cramer-von Mises W-Sq 0.78799637 Pr > W-Sg <0.005
Anderson-Dar | ing A-Sqg 4.60747650 Pr > A-Sg <0.005
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proc nparlway wilcoxon;

class vehtype;

var resptime ;

title 'Nonpara One-Way ANOVA for Tail Light Study';
run;

/* The other way is transformation.
Let's take log transformation so that we have normal
distribition.

*/

data t;
set one;

t=1log (resptime) ;

label t="'ln (response time)';
run;

proc sort; by vehtype;

proc univariate data=t normal plot;

var t;

by vehtype;

histogram t /cfill=blue kernel (color=red) normal (color=black);
probplot t / normal (mu=est sigma=est);

title 'Normality Check for transformed variable';

run;
B 2EO O NET AE
24y S p-2t

Ko Imogorov=Smirnov D 0.05711477 Pr > 0D >0.150
Cramer-von Mises W-Sg 0.08162639 Pr > W-Sg 0.204
Anderson-Dar | ing A-Sqg 0.49951454 Pr > A-Sg 0.215
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Normality Check for transformed variable
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/* The transformed variable seems to normally ditributed.
Then we can do parametric ANOVA with normality assumption

*/

proc anova;
class vehtype;

model t=vehtype;

title 'ANOVA for the log transformed response time';
run;

proc boxplot data=t ;

plot t*vehtype
/boxstyle =SCHEMATIC
cboxes =blue
cboxfill =gray
idcolor=red ;

run;

The ANOVA Procedure

Dependent Variable: t In (response time)

Sum of
Sour ce OF Squares Mean Square F Value
Mode | 3 1.0313778 0.3437926 2.44
Error 729 102.7458858 0. 1409409
Corrected Total 732 103.7772636
R-Square Coeff Var Root MSE t Mean
0.009938 10.09838 0.375421 3.717634
Sour ce OF Anova SS Mean Square F Value

vehtype 3 1.03137782 0.34379261 2.44

Pr > F

0.0633

Pr > F
0.0633



ANOVA for the log transformed

response time
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EY| X=x+)=4+p(x+1)
- E(Y| X=x) =p8+px

= B

5 =E(Y|X=0)
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Let Y=8+LX +BX +¢&
E(Y] X, =X+ X,=x)=4+4(x+D)+Lx,
- E(Y) X =x, , X, =x)=8+Lx  +BX
= A
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Y @ JISAES 2%ot= HlE (C0ST)
X 2 JIs2 =+
CATTLE
CALVES
HOGS
SHEEP
25

COST = ) + [B(CATILE) + 3, (CALVES) + 3,(HOGS) + 3,(SHEEP) +&,
g~ iid M0,6°)



Proc reg data=auction;

model cost=cattle calves hogs sheep;

Model: MODEL1

Dependent Variable:

source
Model
FError
Corrected Total

Root MSE

Dependent

Coeff Var
Variable DF
Intercept 1
cattle 1
calves 1
hogs 1
sheep 1

DF

14
18

Mean

cost

SAS AlAE
Analysis of Variance
Sum of Mean
Squares Square F Value Pr > F
7936.73649 1984.18412 52.31 <.0001
531.03865 37.93133
8467.77514
6.15884 R-Square 0.9373
35.29342 Adj] R-Sqg 0.9194
17.45040
Parameter Estimate
Parameter Standard
Estimate Error t Value Pr > |t|
2.28842 3.38737 0.68 0.5103
3.21552 0.42215 7.62 <.0001
1.61315 0.85168 1.89 0.0791
0.81485 0.47074 1.73 0.1054
0.80258 0.18982 4.23 0.0008
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e« Forward selection
« Backward elimination
e Stepwise selection
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1.80 2061 3,00 4,82 EB.00 4,51
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2y _ Nl =gt A= & BN F =o|EE
1 N[ ES 104.305 1 104.305 371.518 .0008
&Rt 16.284 58 .281
29l 120.589 59
2 SHYESAEA 113.844 2 56.922 480.983 .000P
&E XL 6.746 57 118
=] 120.589 59
3 S AHES 115.819 3 38.606 453.255 .000¢
&HXL 4.770 56 .085
29l 120.589 59
4 HdE3|HEM | 115.694 2 57.847 | 673.550 .0004
&E XL 4.895 57 .086
=] 120.589 59
5 S AHES 116.484 3 38.828 529.681 .000¢
&Rt 4.105 56 .073
29l 120.589 59
6 SHYESAEA 116.801 4 29.200 423.941 .000f
&E XL 3.788 55 .069
=] 120.589 59
a. fl=zgt: (&=), income
b. 0I=3gt: (&), income, aircapac
C. 0iI=zgt: (A=), income, aircapac, applidx
d. 0ll=3gk: (&), aircapac, applidx
e. 0l=3t: (&), aircapac, applidx, housize
f. ol=gt: (&), aircapac, applidx, housize, family
g. EHH =1 peak




Held g9

23 &I —HIE t =oE S Hata
1 housize 2138 2.327 .024 295
aircapac .5004 8.978 .000 .765
applidx .1358 .997 .323 131
family 0128 254 .800 .034
2 housize .188P 3.301 .002 404
applidx .372b 4.816 .000 541
family .016° 512 611 .068
3 housize .149¢ 3.009 .004 376
family .033¢ 1.230 224 164
4 housize .154d 3.283 .002 402
family .0364 1.335 187 176
income 1169 1.214 230 160
5 family .053¢€ 2.145 .036 278
income .033° .354 725 .048
6 income .003f .034 973 .005
a. LE L M=k (&), income
b. DL 0l=3gt: (&%), income, aircapac
C. 2 U2 0iI=3gt: (&=), income, aircapac, applidx
d. LY ol=at: (A=), aircapac, applidx
e. DEUS ol=3at: (A=), aircapac, applidx, housize
f.2& el ol=3t: (&=), aircapac, applidx, housize, family
9. S8 peak







IOl Ml &=

> X

(1)

5 S
Satistfied Not Total

DU A | (45 050y | 15 31

Drug B |9 (36.4%) 3 22




\J

S A A2 BIF =E
<=> P(A) P(B)

P(A and

7+ 0|

2

|ﬁ,
=

B)

A
-

(2)

ator 9Nt BF=0| s 0let™ J|Hgt2
Satisfied Not Total
31/53 *
Drug A 25/53 * 31
53=14.6
Drug B 22
Total 25 28 53




IOl HlZ Z2E (3)

« JI0I Mg SHE2 0 JICHXI(14.6) 2 & Mgt
(16)2 Xt0l9 M=ol &4=0|LC}t.

« IOl M= %ﬁlatm ACH (&2 p-value) ->
JICHXIQF & HI2H0l ChE2CH —> DI XIE H &Y
J| I8t A (;Ll b & B0 =210|1CHO0
S0 —> S B2 &20] ULH (B0
[ttt Bt20| TH20He= HEIJIE S RHEHSHTE



2 x 2 table

Chi—square statistics Mantel-Haenszel Chi—square
(7, — mn)2
1 2 QO =
1 o ny, 0y, Vi
2 |n, n,, [N, Pearson chi—square
n., n,, _22: 22: (nl]_mij)z
Op = i=1 j=I m



data respire;
input treat $ outcome §$ count ;
cards;
test £f 40
test u 20
placebo £ 16
placebo u 48;
proc freq;
weight count;
tables treat*outcome/chisq;
run;



SAS AlAE
FREQ L2 Al X

treat * outcome w X}tH

treat outcome
5l ¢
o2
e
2y HEE|f lu | =gt
placebo 16 48 64
12.90 38.71 51.61
25.00 75.00
28.57 70.59
test 40 20 60
32.26 16.13 48 .39
066.67 33.33
71.43 29.41
sgt 56 68 124

45.16 54.84  100.00



treat * outcome HIOI=0 CHet SHE
= =S AR E ok =HEgf
IO Ml &5 1 21.7087 <.0001
SLS&H| IOl M= 1 22 .3768 <.0001
A4 =8 JI0IM=E 1 20.0589 <.0001
Mante|-Haenszel J}0|Ml& 1 21.5336 <.0001
1tO| A% -0.4184
=2 H=x 0.3860
e el v -0.4184

Fisher2 &= Z4&

(1,1) & BI&(F) 16
ot=t= pat Pr <= F 2.838E-06
dE= pat Pr >=F 1.0000
HIOIZE && (P) 2.397E-06
XS pat Pr <= P 4.754E-06

FH
e
LU
o
I
N



data severe;
input treat $ outcome §$ count ;

cards;
Test f 10
Test u 2

Control £ 2
Control u 4
proc freq order=data;

tables treat*outcome / chisqg
nocol;

weight count;
run;



SAS AlAE
FREQ = Al N

treat * outcome W XtE

treat outcome
Bl &
HE=
i == u =gt
Test 10 2 12
55.56 11.11 66.67
83.33 16.67
Control 2 4 6
11.11 22 .22 33.33
33.33 66.67
=g=l 12 6 18
66.67 33.33 100.00
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—xact Test

Table Cell

(1,2) | (2,1)

(2,2)

probabilities

.0001

.0039

[ ['% ['%

.05633

2370

4000

.2560

o | N |00 O

OOk~ WwnNn | — O
OOk~ | — O

O = DWW 01O

.0498




Table Probabillities

« One-—tailed p—value

p=0.0533+0.0039+0.0001=0.0573

« Two—tailled p—value
p =0.0533+0.0039+0.0001+0.0498 =0.1071



Difference in Proportions

E\p,—p,} =7 — 71,

_ p,(1=p)) + p,(1-p,)
n1+_1 n2+_1

1 1 1
d =+ v, + +
{Z% Vi ) (n+1

n+2

Vi

)}



Odds Ratio and Relative Risk
OR — p,/(1-p,) _hyn,,

p,/(1-p,) Ny, My,

f =1log{OR} =log | £ A=p) |
kpz/(l_pz),

=log{p, /(01— p)}-log{p,/(1- p,)}
r 1 1 1 1 A

e




RR = P

OR x (1"'”21/”22)
(1+ nll/nlz)

if n,, and n,, are small relative to n,, and n,,

RR =

rare outcome assumption

Proportion
Yes

Group nll n12 n1+ pl — nll/nzz

Yes NoO total

Group?2 | 154 n,, n,, p, :nzl/nu

total n+1 n+2 N




data stress;
input stress $ outcome $ count ;
cards;
low £ 48
low u 12
high £ 96
high u 94
proc freq order=data;

tables stress*outcome / chisqg
measures nocol nopercent;

weight count;
run ;



Nt — T/ A\

stress * outcome w X}
stress outcome
e
o == |f u Egt
| ow 48 12 60
80.00 20.00
high 96 94 190
50.53 49 .47
=35} 144 108 250
stress * outcome HIO|=0l CHet SHE
= Hl &F N 24
IOl Ml &5 1 16.2198 <.0001
SL&H I0IM S 1 17.3520 <.0001
A4 =8 IH0IME 1 15.0354 0.0001
Mantel-Haenszel 0| M= 1 16. 1549 <.0001

Itol A== 0.2547
=2 A= 0.2468



Fisherol &= &H

(1,1) & BIZ(F) 48

SICH= pat Pr <= F 1.0000

ACH= pab Pr >= F 3.2476-05

HOI= && (P) 2.472E-05

U= pgt Pr <= P 4.546E-05

SHE 2@ HZ2E=QX
2+ 0t 0.5932 0.1147
Kendal |2 E}t2-b 0.2547 0.0551
Stuart E}R-c 0.2150 0.0489
Somers D C|R 0.2947 0.0631
Somers D R|C 0.2201 0.0499
Pearson &H2tH == 0.2547 0.0551
Spearman 2f2tH %= 0.2547 0.0551
=tCH HIHE C|R 0.0000 0.0000
etCH HIH& R|C 0.0000 0.0000
=Ch CH& 0.0000 0.0000
S&tAl A4 CIR 0.0509 0.0231
=&4 A% RIC 0.0630 0.0282
=4 A & 0.0563 0.0253



I

95% &l=2| et A

1.9575 /.8366
1.3104 1.9131
0.2389 0.6841



data respire;
input treat $ outcome §$ count ;
cards;
test yes 29
test no 16
placebo yes 14
placebo no 31
proc freq order=data;

tables treat*outcome / measures
chisq nocol nopercent;

weight count;
run ;



FREQ =2 Al X

treat * outcome wl XtEH

treat outcome
Bl &
i BHE=|yes Ino | =g
test 29 16 45
64 .44 35.56
placebo 14 31 45
31.11 68.89
=5t 43 47 90
AURAE o =HgH(1/82)
Al =4 24 95% &l 2| etAH|
Al E 5 (2EH]) 4.0134 1.6680 9.6564
DISE (281 ela3a) 2.0714 1.2742 3.3675
DS E (g2 2lAa3) 0.5161 0.3325 0.8011
g2 30| = 90
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% of patients () -
moderately or

completely 50-

satisfied 40+

30+
20-
10+

o

Sildenafil ICI (n=9/22) IPP
(n=16/31) (n=30/32)

Type of treatment

Fig. 3. In response to EDITS questionnaire question 1 on overall
satisfaction with treatment 30 of 32 patients (93.75%) who under-
went IPP were moderately or completely satisfied (response 3 or 4)
compared with 16 of 31 (51.61%) on sildenafil and 9 of 22 (40.91%) on
ICIL.



Table 1. Correlation of US Grade with Histologic Grade According
to Total Fat Content *

Total EFat Content

US Grade Norymal Minimal Mild DModerate Severe

Tot:
O©yF  (=10) (11-30) (31-60) (603 o
Normal  O(0) 2527 23(25) 12(13) 3(3) 63(68)
Mitd 0@  5¢5) 13(14) S5(5  0(0) 23(25)
Moderate 0(0)  0(0) 0@  3(3) 4@ 7D
Total 0¢0)  30(32) 36(39) 20(22)  T(8) 93 (100

US grade of fatty liver correlates significantly well with percent total
fat-containing hepatocytes (X*: p<.001, linear by lincar association:
p<.001).

#Total fat content = the percentage of both macrovesicular and mi-
crovesicular fat-containing hepatocytes,

*#E Numbcrs in parentheses are percentage.



McNemar Test

Matched pairs

Eesponse 1
Besponse 2 [Yes Mo Total
Tes nll nlz nl+
Mo nzl N2z nz+
Total n+1 n+z f

The question 1s whether

M+

_ 4
].’)1 — n ElIld pg
(?‘312 — jl”321)2

Q=

(”12 + 3"’321)

~ 1

are the same.



Frequency|

Percent |
Row Pct |
Col Pct [yes |no | Total
--------- e
yes | 20 | 5 | 25
| 44.44 | 11.11| 55.56
| 80.00 | 20.00 |
| 66.67 | 33.33 |
--------- T
no | 10| 10 | 20
| 22.22 | 22.22 | 44.44
| 50.00 | 50.00 |
| 33.33| 66.67 |
--------- S R
Total 30 15 45

66.67 33.33 100.00
Statistics for Table of hus_resp by wif resp

McNemar's Test
Statistic (S) 1.6667
DF |

Pr>S 0.1967

“Ho : husband and wife
dl a roval rates= & C}”

Lpra
J| 2otk =&,



Simple Kappa Coefficient

Kappa 0.3077
ASE 0.1402
95% Lower Conf Bound  0.0329
95% Upper Conf Bound  0.5825
Al 22t0] 0= E g ol
Al 282 =0 0|dt= ,
HEINE S 95% &l 2 Sample Size = 45

=

=0l A D128t

0

Kappa=1 >> perfect agreement,
Kappa > 0.8 >> excellent agreement
Kappa > 0.4 >> moderate agreement



Logistic Regression
ZAAE S EXNL

goigs (1%, 22 0l
014+ Z&EA00 DIXI=

SbE E A
%I: d/

09



Y =1 for disease X, =1 for male X, = age

0 for non-disease 0 for female
=%HE A=
'(Y = 1) oC 180 + 181X1 + 182X2 (linear predictor)
Y =1
0g p( ) — logit link function
L-p (Y =1)
oglt[p(Y:I)]— p, .+ L X + 6 X
exp(f,+ 0 X + [ X
p(Y :1): ( )

1+exp(,80+,6’1X1+,82X2)
1
Ltexp (-4, - X -5, X )




P(Y=1]X,=X,=0)
P(Y=1|X,=X,=0

N ( P(Y=1]X,=1X, =x) )_
g =po+ 5+ Bx

)),)(1:)(220 2 [H2] log odds &t

T
S

I-P(Y=1|X,=1LX, =x)




P(Y=1|X,=a,X, =x)
1 P(Y:1|X1 =a, X, :x)

P(Y=1|X,=a,X,=x+1)
B, =log —log
1-P(Y=1|X,=a,X,=x+1)
CE xS0| dAEH gie =z H0F U= H(HE0] LHS [, 482
SUE BHEH ) HAHO| & S SIE Al 8 22 SHE9| |og
odds ratio2| &Jt=
odds ratio?] SIt=



proc logistic data=esr descending;
model response=fibrin globulin;
title 'ESR Data'

run;

v=0,1 2l AR default= &2 2H0)=S JI=C=
=




The LOGISTIC Procedure

Model Information

Data Set WORK . ESR
Response Variable response

Number of Response Levels 2

Number of Observations 32

Link Function Logit
Optimization Technique Fisher's scoring

Response Profile

Ordered Total
Value response Frequency

1 1 6

2 0 26

Model Convergence Status
Convergence criterion (GCONV=1E-8) satisfied.



Model Fit Statistics

Intercept
Intercept and
Criterion Only Covar iates
AlC 32.885 28.971
SC 34.351 33.368
-2 Log L 30.885 22.971

Testing Global Null Hypothesis: BETA=0

Test Chi-Square DF Pr > ChiSq
Likel ihood Ratio 7/.9138 2 0.0191
Score 8.2067 2 0.0165

Wald 4.7561 2 0.0927



Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Standardized
iriable  DF  Estimate Error Chi-Square Pr > ChiSq Estimate
1tercept 1 —12.7920 5.7964 4.8704 0.0273
ibrin 1 1.9104 0.9710 3.8708 0.0491 0.6710
[obul in 1 0.1558 0.1195 1.6982 0.1925 0.3936

Analysis of Maximum Likelihood Estimtemates

0dds
Variable Ratio
Intercept
fibrin 6.756

globulin 1.169



Genotype Freq, Allele Freq,
Hardy—Weinberg Disequilibrium,
(Mendelian) Genetic Models,

LD, Haplotype, Heritability, SNP Association Study,

Multiple Comparisons



Genotype

Mother Father

Four
possible
children

Homozygote Heterozygote Homozygote
DD Dd dd




Allele frequency

Number of alleles
2 x (number of people)

Frequency of A allele = % = .45
11
20

Allele Frequency =

= .55

Frequency of C allele =




Genotype frequency

CUl- AIB- A IR, CHIBC AR - IR AN ASEC ANIRA AN

Genotype

Genotype Frequency
AA 2/10 = 20%
AC 5/10 = 50%
EL 3/10 = 30%




Hardy—Weinberg

In a stable population with random mating, allele freqg
predicts genotype freq.

Goodness—of—fit can be applied to test H=W Equilibrium

probability of A allele= P,

probability of G allele= P,

probablility of AA genotype = P, x P,
probablility of AG genotype = 2P, x P,
probablility of GG genotype = P, x P,

Deviation from this relationship is called Hardy-Weinberg
Disequilibrium.




ST = VT

* Chi-square Test
o: cll Atz )t SEZ2SHWE)S UHELE
Z:(JJFXL 71t % })2~%2
EH }\_ df




e HWE Gl Xl 1

== BlE
SHE G JICHgt SHE G JICHgt
AA 298 294.3063  0.2980 0.2943
Aa 489 496.3875 0.4890 0.4964
aa 213 209.3063 0.2130 0.2093
total 1000 1000 1 1

- p=(2x298+489)/(2 x 1000) = 0.5425
q = (489+2 x 213)/(2 x 1000) = 0.4575

- P(A) = p2=(0.5425)2=0.2943
P(Aa) = 2pq= 2 x (0.5425) x (0.4575)=0.4964
P(aa) = q2=(0.4575)2=0.2093

- J|0H 8t (expected frequency)
AA = P(AA) x 1000 = 294.3064
Aa = P(Aa) x 1000 = 496.3875
aa = P(aa) x 1000 = 209.3063



o AAE} 2

oo o

_ 2 _ 2 . 2
Z2:Z(298 294.3063) +(489 496.3875) +(213 209.3063)

294.3063 496.3875 209.3063
=0.2215

s E=3-1-1=1
Ol JI0IMl= 2201 2HIt pato
)

Eorl
%’é‘%‘ a2 Ho (HWE &El)E D€
2HIt 8l = HWE &Elict) Z2& Uelllh.

AL |0 =
FQEI-HJIIO

Uz

0k -0
L

L

| l = genotype error check? &tH O = 20| Al
Ct.



ST = VT

« Test of association (Odds ratio, Chi-square test)

1 2 Total
Case |ny; Nio Nis
Control |ny; Noo Noy
Total |n,; Nyo N

R = p1 /(1_]71) B (nll /n1+)/(n12 /n1+)

my/ny, ny 1,

p,/(A=p,) (ny/n,,)/(ny,/n,,)
Chi-square test with df=(#col-1)(#row-1) :

Ho: OR=1

Ny, /Ny, nym,

Expected cell freq is bigger than 5, if not use Fisher’'s Exact

414 - 1L



« Chi-square 0| Xl : Genotype-based (Co-

dominant model)

MM Mm mm Total
Case [Ny, Nia Noa Nia
Control | nyn Nio Noo Nio
Total Nos Ny, Nos N
n, n
R _ _"4"00 .
O MM/mm 9 7 Co—-dominant model
207704
n n MM Mm mm 2t2| 2t
— __"MA4"%00 = e or=2
ORMm/mm — _ = JIA0IAl &3
oMy 4

M=k 20 BE



« Chi-square 0il Xl : Genotype-based (Dominant
Model)

MM or Mm mm Total
Case |Nopt Nya Noa NyA
Control | nyp+Nnyg Noo Nyo
Total No, Ny, Nos N

Dominant model
ORMMorMm/mm (|\/||\/| = Mm) > mm

MerE 10 &8



« Chi-square 0il Xl : Genotype-based (Recessive
model)

MM Mm or mm Total
Case [Ny, N{aTNoa NyA
Control | nyn NioTNoo Nyo
Total Nos N{+Nps N

Recessive model
ORMM/Mmormm MM > (Mm=mm)

MerE 10 &8



« Chi-square 0il Al : Genotype-based (Additive
Model)

MM Mm mm Total
Case [Ny, Nia Noa NyA
Control | nyn Nio Noo Nyo
Total Nos Ny, Nos N

OR yivinvim = OR oo
OR vivpmm = 2 OR yvom =2 OR v
Additive model
(MM=-Mm)=(Mm-mm) Dose—Response JI&

MerE 10 &8



iInkage Disequilibrium

Alleles at different sites should occur in a
combinations relative to their SNP allele freqg

SNP 1 SNP 2
Probability of A allele= P, Probability of T allele= P,
Probability of G allele= P, Probability of C allele= P,

N\ o

Probability of AT haplotype = P, P,
Probability of AC haplotype = P, P,
Probability of GT haplotype = PP,
Probability of GC haplotype = PP,

Deviations from this relationship indicates linkage disequilibrium.
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Linkage Disequilibrium (D’)

Marker 1
2o
LUl L
0y BBREES EEEEE PEY
Cpnunnunnunnuannnannltoon
gholbEEEEEbbEE 2z
0O>0553535555555550<<>
DGGRS5
VCFSg01 D'
DGCR2 EiEi >0.30
VCFSg02 0.21-0.30
VCFSg03 | 0.10-0.20
VCFSg04 ! <0.10
o VCFSg05 ,
X o VCFSgo6 kb
o @ VCFSgo7 1-50
& 1 VCFSgog 51-100
8 I vcrsgio 101 - 150
E VCFSg11 > 150
VCFSg12
VCFSg13
VCFSg19
COMT
ARVCFS E18
ARVCFS_ES
VCFSg21

Fig. 4. Matrix of linkage disequilibrium and physical distance interval  and white squares denote ' < 0.10. Markers to marker physical distance
between all 171 marker pair combinations. Markers are arranged in map  intervalsin kb are shown below the diagonal. Dark squares denote interval
order as shown in Figure 2. Marker to marker LD as measured by D' is  distance between 1-50 kb, medium squares denote interval distance
shown above the diagonal. Dark squares denote D' == 0.30, medium squares  between 51-100 kb, light squares denote interval distance between 101—
denote I between 0.21-0.30, light squares denote D' between 0.10-0.20, 150 kb, and white squares denote interval distanee greater than 150 kb.

Shaw et al. Am J of Medical Genet 114 205-213 (2002)



Phenotype

Black
Brown
Black
Blue

Brown
Brown

DNA Sequence

eye
eye
eye
eye
eye
eye

1 23 456

GAT%TTCGTACGGA—T
GATGTTCGTACTGAAT
GATATTCGTACGGA-T
GATATTCGTACGGAAT
GATGTTCGTACTGAAT
GATGTTCGTACTGAAT

-rom SNP to Haplotype

Haplotypes

AG- 2/6
GTA 3/6
AGA 1/6




Association study using haplotype

Hap AG- |GTA |AGA |Total

Case

Control

Total 2N
Hap Pair | AG-/AG- | AG-/GTA | AG-/AGA | AGA/AGA |Total
Case
Control

Total




OFok AGAJI risk hap

Hap Pair | Else Else/AGA AGA/AGA | Total
Case

Control

Total N

OFQF AGAJ} risk hapOl 2 Dominant
Model= & &ZotLtH

Hap Pair | Else Else/AGA or AGA/AGA | Total
Case

Control

Total N




How to Identity the genes

e Family study

— Linkage analysis: pedigree 2 2

— Sib pair analysis: oligogenic, multigenic
« Population study

— Case—control association study




New Gene
Discovery

Associatign study @

\ lzi/;(age analysis

(LD sibpair et al)




Heritability

(%)
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Which Trait has Higher Heritability?

Situation 1

v

o 4

@

IR RN
[ 0 _E_ ;
1 2 3 4

Family
Var(B)=2.5 var{W=.5

Vp=VariB)+Var{\W)=3

Trait Value

Situation 2

coooofdooo
aanqmmn

nnnnl:::ucnn
O & o e o

1 2 3 4
Family

VariBi=0 Var(Wh=3
Vip=Var(B)+=\Varnw)i=3



Partitioning Variation

Between vs within Family

Case 1 Case 2

Var(B)Y 2.5 Var(B) 0
B 22 _ g3 A
v, 3 V., 3

VWhich of these situations is indicative of a high genetic component?

Var(B)=variation among group. group are full sib groups

Var(B)=Cow{full sibs)



Linkage Analysis Association Studies*
(familv) (population)

|:| ‘ . Cases Controls

m 00
O O &0 O nlmm | o5
]

o o L]
] . .. DO 'u;D

i S~ @ i O
~ 0% T 15% T
60% C 8504 C
Single Gene Polvgenic (also Gx E)
Mendelian Inheritance Complex Inheritance
Rare (High Penetrance) Common
~300-400 Short Tandem Repeat (MS) Markers -30,000 to 50,000 Polvmorphic SNP Markers

* Example: APOE4 and Alzheimer’s Disease



SNP Associlation Study

1. Study design
1. Select target disease
2. Case—-control criteria
3. Determine # of samples

2. Sample and Data Collection
1. Genetic materials
2. Clinical information/phenotypic classification
3. Environmental Information

3. Genotyping
1. Select candidate genes/SNP
2. Whole genome screening
3. Select appropriate method of genotyping

4. Statistical Analysis



o Statistical analysis scheme of SNP
Genotyping Data

Step. 1 Step. 2 Step. 3 Step. 4

Genotype data — HWE test —  SNPanalysis — _ aplotype

Block — — Haplotype analysis
G W & R

A A »

Allele, Genotype Haplotype estimation
freq. difference Pairwise LD measures - freq. difference
OR({35% CI), P '




SHH & D8 (genetic mod o3

FRAaSE HE8E Ao 3

Dominant: ’pk A

GG ﬂ AGAA

Additive: I\L ‘ﬂ‘

GG AG AA
Recessive: A /ﬂk

GGAG AA

- [
- L

Phenotypic shift from single QTL

RUZEE g8 4 W

AG

Genotype Domanant Additive Fecessive

GG




Multiple Comparisons (Ct=H| 1)

ex) & test OIAl R2A+==01 o & testIt JUCHD GHAL,
Let H, :a, =0, Pr(donotreject H,, ‘HOI 1s true) =1—-«

H,:a,=0, Pr(donotrejectH,, ‘Hoz istrue)=1-«a
then Pr(do not reject H, ‘H ,) where H,=H, and H,
= Pr(do not reject H,, and do not reject H , ‘H 0)
= (I-a) (1-a) =(1-a)’
Avtmog =, = ==, =0 g

k
multiple comparisonS &tCHH (l-a) <(1-a)
1-0.1855=0.8145=( .95 < .95

. overall@ = 0.05JF OtL|2t 0.18550}F & B £ type | errorJ}
Inflate &l AL},



Multiple Comparisons

Bonferroni Correction : 2F2F mJH 2| multiple compansona

SICHH 220 RO+FS o/ 2 otl MH2 K24
gaMUW|§¢ﬂHm

a———q ~0.95=1-0.05
22) 108 means HlWote &2
patl Jl== 0.05=2 ol™H overall pat=2 FAS = 8o Z
2tato] 2 995 (005 2 JIZO2 test2 AlAIBH

10
Ol € “Bonferroni corrected p—value”ct] etLC}.



Multiple Comparisons: FDR

False Discovery Rate

FDR = False Positive / Total Positive

|Edit section: Classification of m

# declared non-significant - # declared significant Tatal

tHrue null hypotheses U V m
Enon-true null hpatheses T kit m=m
otal m-R R m

my 15 the number of true null hypotheses

m=my i the number of false null hypotheses

¥ is the number of false positives

T'i5 the number of false negatives

Hy ... H,, the null hypotheses being tested

In m hypathesis tests of which rmy are true null hypotheses, R is an observable random vanable, and &, T, U, and 1 are all unobservable random variables.
V V

12 false discovery rate is given by E[V | g] = E[—] and one wants to keep thiz value below a thrashald .




Multiple Comparisons: FDR (independent test)

Benjamini and Hochberg (1995)
1. Order p-values by Py, Ppy,...., P
2. Find the largest k such that

3. 1,2,...k NX= F26tLE.

(0dl) m=500K

0.05/500K =107(=7) : Bonferroni correction
0.05/500K * 2,

0.05/500K * 3 ...... oH A

P 2000y <2000%107(=7) 0112 Pp001y>2001%107(=7) Ol et
H 20000 &=Lt.



Multiple Comparisons: FDR (dependent test)
Benjamini and Yekutieli (2001)

1. Order p—values by Py, Peoy,...., P
2. Find the largest k such that

3. 1,2,...k KX = =2lotlt.

If tests are indep or positively correlated then
el =1

If tests are negatively correlated then «m-3:



Permutation test

Actual data set

Cases Controls
®
=] . ElOQ O [] 1 Cacuate tast statistics of
00 n@ Dg @D ) interest in actual data s=t
o°0g .
Permuted data 3. To obtain significance of best
'Cases’ ‘Controls actual test statistic, compare
with distribution of best
permuted statistics
—ehad * (00
O 8,0 ol ~ E
Ssme ©2 "
(2] 6] B L .
) 2. Calcuate same test statistics

[l
in each permuted data set,
and record best result for

DEED N @0 O aach parmutation
o © ]



Statistical Models for SNP
Association Study

Response Var Group Statistical Methods
A= 2 (BMI, 2 groups T—test
BP, etc) 2 groups (N<5 per group) Wilcoxon test

3 groups or more ANOVA

H X B A
4 O T

ANCOVA, regression

OletH 4= (case-
control)

2 groups
2 groups (N<5 per group)

RIS

Chi—square test
Fisher’s Exact test

Logistic regression
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Tahle 1

Gencral chamctenstics of study subjects

Wanahles m Mean + 500
Ape (¥] h5E 2772 + TAR
Weight (kg) G5E 42 + 1T0ESD
BMI (kg/m®) 658 2569 + 399
SBF GiOT 1508 + 1271
DBF GilE TR &+ 1006

SBP indicates systolic blood pressure; DB P, diastolic blood pressune.



Tahle 2

Pobymorphisms of CP2 and UCPT genes wsed for genotypmg of the subjects

(ene Loous Position Locus from start codan Minor alkele frequency HWE s I,

ee2 — 1957 r=4 Promuoter — i 22054 029 1] rafbiddh
—&i(r=A Priomoter =533 =4 D48 016 rah59 366
AlafFrad Exon 4 +INNC=T 047 nns e 3349
+ 70 ] 4 5del>ine I UTR + 3473 454l s 0.18 008 -

UcPs —35C=T Priomoter =-MF8CET 025 0.5 a1 BO0E4Y
I 2-1430=C Itrom 2 +52 = DAE 013 2075576
TrdiTr Exon 3 +E834C=T 030 0454 = ROD00 6
It -A7A= (7 Introm 3 = MG Id =07 0449 0a7 ralGR5325
Trrd 98 C=T Ivtriom <4 +I8NC=T 022 074 rE2T34E2T
T2 HITer Exon 5 +=256C=T 049 016 raMIT5577

HWE indicates Hardy-Weinberg equilibrium; m, reference no. of cach SMP for NCBIs database; UTR, untranslated region.

Map of UCP2 and UCPJ on chromosome 11q13
"
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Tyr 99Ty 070 032032 0.07 097043 - 099 097095 mf GG CdelTCCGCT o
DartgFASG D30 067 065 0105 0.42 095 042 . 062 090 mos AATdlCGTACTooM
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B Cc

Fig. 1. Gene maps of the UCP2 and UCPF on chromosome [ig 13 Codng exons are marked by black blocks and S'and 3 UTRs are marked by white blocks.
A, Polymorphisms in DCP2 and UCP3 genes. The minor allele frequencies shown in parentheses were determined via the genotyping of 658 subjects,
B, Linkage disequilibrium coefficients among UCP2 and DCPT poalymorphims. C, Haplotypes constructed from 10 polymorphisms of UCP2 and UCFT and

their frequencies.



Table 3
Amnalyses of covanance of UCFP polymorphiEms with HDL cholesterol controllmg for age and BMI among Korean female subjects

Gene Locus CaC /R RR Gienetic F
pamwer Codominant  Dominant  Recessive
UCP2 — 1957 = 4 330 (5416 £ 17600 266(5305 + 16.31) 55 (4975 £ 1548 0350 Jd9E JAT7 121
— BG4 186 (5440 £ 16400 313 (5446 + 17.54) 159 (4974 £ 1602) 0781 A4 205 J3
Ala55Val 192 (54.72 £ 1707 306 (5429 + 17.23) 157 (4956 + 1594)  DE]I4 Al 133 J3
=704l didel=ing 433 (5348 £ 15E2) IT5(5371 + 1E44) 30 @607 £ 12.13) 0549 04 A J33
UCP3 —35C=T 327 (5420 £ 1748)  175(524]1 + 1551) 53 (5283 £ 20.76) 0165 A58 i T
Tne2-1 430> C T84 (53,60 £ 1558) 312(5438 £ 17.19) 158 (3084 + 1802) 0471 d1E 6493 Al
Ter99Tr 319 (5424 £ 1758 ZEO(5234 4+ 15.4H) 545308 + 2065 0214 300 BE 24
-4 7A=0G 175 (53,66 £ 1565) 31E8(3439 + 16.76) 160 (3079 + 18.66) 0.493 A0 715 J38
Tnpd-f SR C =T 402 (5410 + 16Ky 223(5200 + 16.33) 31 (5200 £ 22.75) 0262 215 JIEL 752
T2 T I7E (5407 £ 16070 310(54.62 + 17.05) 166 (499 + 1743) 0753 A7 AT JHE
Haplotype UCP2-UCPI-hed 222 (5150 £ 1727) 276(53.72 £ 1577) 126 (5537 £ 16.73) 0462 11 JIET AT
DCP-UCPI-Rhe2 356 (5397 £ 1732) 22E(5274 + 15.24) A0 4993 £ 1652 0261 JA56 X6 el .
DCPI-DCPI-Red 465 (5355 £ 1624) 14205312 + 17.53) 17 (4653 + 12.73) 0303 A5 ATE M3

Mumber of subjects (mean + 50 and P values of 3 alternative models (codominant, dominant, and recessive) are shown, P values of less than .05 are set in
bhaoldface type. C/C, C/R, and R/R represent homozyeoies for the common alkele, heterozypotes, and homogygotes for the mme allele, respectively.

Table 4

Caorrection of the sigmficance level according to multiple comparison

Gene Falymor phisms Observed P valies Rank Bonfermomi threshold FDORE (BH) threshold FDOR {BL) threshald
LiCP2 — Ry 4 A3 1 [LRRES S [LRRES S 003E
LCp2 Ala§s Wl A3 2 LIRLIEE ] Q7T (L3
LiCP3 Ter2HiTer S 3 [ARRERS nors 0054
LiCP2 =70 d5del =ine 33 4 [LRRES S 00154 LR
LIP3 Int3-474=G RIE ] 3 LIRLIEE ] Q0192 (LED
LiCP3 Tre2- M43 0= O A4 [ [ARRERS 023l ooz
Haplotype UCP2-UCF -k AT 7 [LRLRER ] 0264 0033
Haplotype UCP2-UCF3-hes B3 ] LIRLIEE ] QL0308 LOIEL
LiCP2 — 1 H7r=4 A21 9 [ARRERS 003446 00260
Haplotype UCP2-UCF3-RE 268 10 [LRLRER ] 00385 006
LIP3 Trtd-498C=T 732 11 LIRLIEE ] Q423 Q.03
LiCP3 Tl Tir A4 12 [ARRERS 062 s
LIP3 —35C=T AT 13 [LRLRER ] nns nns

The list of the obzerved P values of the recessive models is sorted from smallest to largest. P values that pass multple companson thresholds are set in boldface
type. The nghimost 3 columns demonstrate 3 different multiple companson procedures: Bonferroni procedure, FDOR controlling procedures of Benjamni and
Hochberg (BH), and FDR of Benjamini and L {BL).



Table 5
Analyses of covanance of UCP polymorphisms with athemgenic index controlling for age and BMI among Korean female subjects

Giene Locus (o C/R R/R Gienctic power P
Codominant Domimant  Recessive
e — 1957 =4 J2E (363 £ 128 266 (362 + 134) M3 £ L2 0307 i AT JdE3
— M6 A 185 (360 £ 124) 312355 £ 124) 15K (391 £ 148) 0.733 RN S18 AR
AlaS5Val 191 (3.59 £ 124 305355 £ 124) 156 (391 + 149 0733 ik RElis 2
+70d] dSdei=ine 431 (364 £ 123 174 (361 £ 1.47) 30423 £ 134 DSR4 195 54 AT
UCPY —3I5C>T 325362 £ 127 2T6 (366 + 134) 52{375 £ 1.34) 0DDEE T Ee R
T 2- 145 0= O 183 (365 £ 121) 311 {3.57 £ 126) 15T (382 + 149 0395 A5 B3 A3
Tr 99 Tr 31T (362 £ 128 ZED3.66 + 134) 53374 £ 1.33) 0084 4T A53 a5
Tt 3-d74 =07 174 (364 £ 121) 317355 £ 125) 159 (383 + 149 DAER 145 el M55
Trpd- O8> T 401 (3.59 £ 121 221 {3.74 + 145) 31 (386 £ 1.37)  D2ED ATE S S3
T2 (0Ter 177 (3.62 £ 122) 309 3.5 + 125) 165 (38 &+ 148 0.7 A5 SOl ANle
Haplotype  UCP2-LICPI-Ad 1 ETE L 139 274362 £ 126) 126 (352 + 1.22) 0372 206 214 L0
DCP2-UCPI-RE 354 (363 £ 125)  22H (365 £ 1 38) (392 £ 1.33) 01w AT 576 A4
UCP2-UCPI-he 463 (364 £ 122) 141 (3.65 £ 1 55 17 (420 £ 1.3) 0320 214 AHS JAIE3

Number of subjects (mean + SD) and P values of 3 alternative models (codominant, dominant, and recessive) are shown. P values of less than .05 ame set in
boldface type. O/C, (R, and B/R represent homozygoies for the commeon alkele, heterozygotes, and homozygoies for the mare allele, respectively.
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