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e x<-read.csv('pheno.csv', head=T)

e dim(x)
 head(x)

LDL CAD AGE SEX
2.7 N 55 Histogram of x$LDL
N 64
N 49
N 43
Y

N

Frequency
40 80

66
54

0
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x.male <- x[xSSEX == 'M",]

x.female <- x[XSSEX =="F')]
head(x.male)

head(x.female)

id LDL CAD AGE SEX 1 DL CAD AGE SEX
7 55 M . N 43

64 2 . 54

49 . 67

66 10 p0010 2. 67

65 13 p0013 4. 68

75 15 p0015 2. 51

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




&

o F5LMHLDLTIIME & A A S
— Hy: B Lo VDL K T A
— H,: B 5 LM LD AR 7K T3 E AN A 2
t.test(x.maleSLDL, x.femaleSLDL)

> t.test(x.male$LDL, x.female$LDL)

Welch Two Sample t-test

data: x.male$LDL and x.female$LDL
aam-al t = -6.2186, df = 871.91, p-value = 7.772e-10
alternative hypothesis: true difference in means is not equal to 0
iXi=pi&@ 95 percent confidence interval: H
(1-a0) -0.4579649 -0.2382342 B
sample estimates:
mean of x mean of y

2.757002 3.105102
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Var:
27

EAHE

—H,: B 5 ELDLIL A /K3

ERNEES:

a=001]

*

t.test(x.maleSLDL, x.femaleSLDL, conf.level = 0.99)

> t.test(x.male$LDL, x.female$LDL, conf.lev
welch Two Sample t-test

data: x.male$LDL and x.female$LDL
t = -6.2186, df = 871.91, p-value = 7.772e-

T — N QO™
E - l-l'lj:‘i#;

10

alternative hypothesis: true difference in means is not equal to 0
=Nl 09 percent confidence interval:
(1-a) -0.4926030 -0.2035962
sample estimates:
mean of x mean of y
2.757002 3.105102
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binom.test(sum(xST2D =="Y'), sum(xST2D =="Y' | xST2D =='N'), p = 0.085)

> binom. test(sum(x$T2D == 'Y'), sum(x$T2D == "Y'
Exact binomial test
data: sum(x$T2D == "Y") and sum(x$T2D == "Y" | x$T2D == "N")

number of successes = 149, number of trials = 995, p-value =
1.951e-11

alternative hypothesis: true probability of success is not equal to 0.085
95 percent confidence interval: 4
0.1281370 0.1734556 1
sample estimates:
probability of success

0.1497487
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— Hy: KIRZE/NT 55 T8.5%
— H;: KIHER KT 8.5%

binom.test(sum(xST2D =="Y'), sum(xST2D =="Y' | xST2D =='N'), p =
0.085, alternative = 'greater’)

> biroﬂ.test£5u1fy:T:D == "Y"'), sum(x$T2D == 'Y’

T ‘\
.z

alternative = 'greater
Exact binomial test

data: sum(x$T2D == "Y") and sum(x$T2D == "Y" | x$T2D == "N")
number of successes = 149, number of trials = 995, p-value = 1.539e-11
alternative hypothesis: true probability of success 1s greater than 0.085
95 percent confidence 1H1W'IH—
0.1314254 1.0000000
sample estimates:
probability of success

0.1497487
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table(x[,c(5,6)])
chisq.test(table(x[,c(5,6)])) A

F 495 93
M 329 78

> chisq.test(table(x[,c(5,6)]))

Pearson's Chi-squared test with Yates' continuity correction

data: table(x[, c(5, 6)])
X-squared = 1.6666, df = 1, p-value = 0.1967
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XSAGE.group <- cut(xSAGE, breaks=c(min(xSAGE), 60,
max(xSAGE)), include.lowest = T)
table(x[,6:7])

LDL CAD AGE SEX T2D AGE.group
.7 55 M [30,60]
64 (60,84]
49 [30,60]
43 [30,60]
66 (60,84]
54 [30,60]

AGE.grou
T2D [30,60] (60,84]

N 477 369
Y 73 76

2

3.
4,
3.
2.
2.
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— H;: 60% UL _E560% UL~ NHERE R &0 A
fisher.test(table(x[,6:7]))

gl

> fisher.test(table(x[,6:7]))
Fisher's Exact Test for Count Data

data: table(x[, 6:7])
p-value = 0.1077

alternative hypothesis: true odds ratio is not equal to 1
95 percent confidence interval: }*1

0.9348395 1.9374881
sample estimates:
odds ratio

1.345385
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o 602 UL NEFHE RO A0 R 2 15 = 16027 LA A A2
— Hy: 6047 LL_E AR JRI A0 R T BB 251605 LU R
NAHENE PRI I 2

—[Hy: 602 VL NHERE IR A R 5 16027 LA AR R
AGE. group
T2D [30,60] (60,84]
N 477 369
Y 73 76
B2
odds ratio =4% > 1
Al

17
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— Ho: 60% UL B NBENE PRI KRR T B 5517605 LL T
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—

> fisher.test(table(x[,6:7]), alternative = 'greater')

Fisher's Exact Test for Count Data

data: table(x[, 6:7])
p-value = 0.05692

alternative hypothesis: true odds ratio is greater than 1
95 percent confidence interval:
0.9887374 Inf
sample estimates:
odds ratio
1.345385
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wilcox.test(x.maleSLDL, x.femaleSLDL)

> wilcox.test(x.male$LDL, x.female$LDL)

Wilcoxon rank sum test with continuity correction

data: x.male$LDL and x.female$LDL
W = 91848, p-value = 4.272e-10
alternative hypothesis: true location shift is not equal to O




bl

i

© AR R B L

o BAERRBM S L I KT RS %
— (40, 45]
— (45, 50]
— (70, 75]
— (80, 85]

res <- data.frame()

for (1 1n seq(40, 80, 5)) {
Idl_male <- x.male[x.male$AGE > i1 & x.male$AGE <= i + 5, 2]
Idl.female <- x.female[x.female$AGE > i & x.male$AGE <= 1 + 5, 2]

Idl.test <- wilcox.test(ldl.male, Idl.female)
res <- rbind(res, c(i, i+5, Idl.test$p.value))
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> colnames(res) <- c('AGEl"',
X45 X0.00694590059157067 > Ires
45 0.006945901 AGE1l AGEZ2 P
50 .133278783 40 45 0.006945901
55 .154470954 45 50 0.133278783
60 .182092585 50 55 0.1544709%54
65 .034658789 55 60 0.182092585%
70 .131205501 60 65 0.034658789
75 . 001626903 65 70 0.131205501
80 .002615996 70 75 0.001626903
85 .440786714 75 80 0.002615996
80 85 0.440786714

=

2
3
4
5
6
7

OO0 0000 OoOo

O o
W oo~ v pBwMp=

o0 0000000
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resSP.BF <- p.adjust(resSP, method="'bonferroni')
resSP.FDR <- p.adjust(resSP, method='fdr')

> res$P.BF <- p.adjust(res$pP, method="bonferroni')

N

> res$P.FDR <- p.adjust(res$pP, method="fdr ")
> res
AGE1l AGE2

1
2
3
4
5
6
7
8
9

40
45
50
55
60
65
70
75
80

45
50
55
60
65
70
75
80
85

oo lelelelelellelle

=
-006945901
-133278783
-154470954
-182092585
-034658789
-131205501
-001626903
-002615996
-440786714

RPOORORREO

P.BF

.06251311
. 00000000
. 00000000
. 00000000
. 31192910
. 00000000
.01464213
.02354396
. 00000000

OO0 0000000

P.FDR

.02083770
.19860551
.19860551
.20485416
.07798228
.19860551
.01177198
.01177198
.44078671
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