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1.00RO0O

#install.packages("'rms")

library(rms) #0 O rms0J

200000

setwd("C:Users00Desktop9_Nomogram™) #0 0 0 0 0O O

rt <- read.table("Log.txt",header=T,sep="") #UJ O O O
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head(rt) #0 0 O 0 O rt

id status Age Gender BMI Education Alcohol
1

= RS VR N
=B RS VR N
HFrRookRR
orRFOoRRE
[=NaNal el
HFFEFOOKFEO
(==Y N

o OoOOOO

AD000000O00O0O00O (Age)D O O (Gender)d BMIO O O 0 O O (Education)d 0 O O
(Alcohol)s0 00000010000 O (Status) O

Jgouoood

gododooooooooodododgo

rt$Age <- factor(rt$Age,labels=c("<60",">=60"))

rt$Gender <- factor(rt$Gender,labels=c("No","Yes"))

rt$BMI <- factor(rt$BMl labels=c("0","1","2"))

rt$Education <- factor(rt$Education,labels=c("Primary","Secondary","Higher"))

rt$Alcohol <- factor(rt$Alcohol,labels=c("No","Yes"))O O O O O datadist()00 O O O O O O ddist <-
datadist(rt) #00 O 00 O datadist)00 0O O O O

options(datadist = "ddist")

4.0 0O Logisticl O O

fit <- Irm(Status~Age + Gender + BMI + Education + Alcohol, data=rt, x=T, y=T)
#00ImO0D00000000

fits0 0000000

goobn
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Logistic Regression Model

Trm{formula = Status ~ Age + Gender + BMI + Education + Alcohol,
data =rt, x =T, ¥ =T)

Model Likelihood Discrimination rRank Discrim.
Ratio Test Indexes Indexes
obs 735 LR chiz 254.83 R2 0.413 C 0.839
0 508 d.f. 7 g 1.558 DXy 0.679
1 227 Pr{> chi2) <0.0001 gr 4752 gamma 0.723
max |deriv| Ze-08 gp 0.281 tau-a  0.290
Brier 0.141
coef S.E. wald Z pr{=|Z|)
Intercept -2.2399 0.1921 -11.66 <0.0001
Age=:==60 -0.0602 0.1989 -0.30 0.7622
Gender=ves 0.6412 0.237E8 2.70 0.0070
BMI=1 2.5794 0.2040 12.65 <0.0001
BMI=2 -0.5508 1.1488 -0.48 0.6316
Education=Secondary 1.4312 0.2970 4.82 <0.0001
Education=Higher -1.5375 1.1023 -1.39 0.1631
Alcohol=ves 1.0090 0. 3076 3.28 0.0010

O0000b00o0boobobO0Lwegstc 0000000 oooboobooooboorPoO
gobboocoogoessunnuugogoooooo

5.0 O Nomogramt J OO OO [

O O nomogram()00 O 0O O OO

nom<- nomogram(fit, fun=plogis,
fun.at=c(0.0001,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,0.9999),
Ip=F,

funlabel="Risk of hypertension™) #1 (0 Nomogram[]
plot(nom) #0 [0 Nomogram[]

goooo
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OO0CoxuOoonoono

OlogisticD O OOOODO0OOOOODODOODOOOODOOODOO

1.00ROO

library(rms)

library(foreign)

library(survival)

200000
setwd("C:Users00Desktop9_Nomogram™) #0 0 0 O 0O O
rt2 <- read.table("Cox.txt",header=T,sep="") #00 O OO [

head(rt2) #UJ O O O O rt2
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Id
TCGA-HU-8244
TCGA-HU-A4GO
TCGA-D7-6528
TCGA-RD-ABNZ
TCGA-RD-ATEW
TCGA-BR-7707

how b b

ouoooon

futime fustat gender

. 0328767 0 F
0164384 0 F
. 2684932 0 F
. 69E6301 0 F
L4273973 1 F
. 0547945 0 F

rt2$gender <- factor(rt2$gender,labels=c("F", "M"))

rt2$stage <- factor(rt2$stage,labels=c("Stagel", "Stage2", "Stage3", "Stage4"))

stage
Stagel
Stagel
Stagel
Stagel
Stagel
Stagel

rt2$T <- factor(rt2$T,labels=c("T1", "T2", "T3", "T4"))

rt2$M <- factor(rt2$M,labels=c("M0", "M1"))

rt28N <- factor(rt2$N,labels=c("N0", "N1", "N2", "N3"))

rt2$risk <- factor(rt2$risk,labels=c("low", "high™))

ddist <- datadist(rt2) #0J [J [0 [J datadist()(J OO O 0O O

options(datadist="ddist")

A000CoxD DO OO

T M

T1
T1
T2
T2
T2
T2

f <- cph(Surv(futime, fustat) ~gender + stage +T + M + N + risk,

X=T,y=T, surv=T,

data=rt2, time.inc=1)

surv <- Survival(f)

MO
MO
MO
MO
MO
MO

M
NO
NO
NO
NO
NO
NO

risk
Tow
Tow
Tow
high
high
Tow
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Cox Proportional Hazards Model

cph{formula = surv{(futime, fustat) ~ gender + stage + T + M +
M + risk, data =rt2, x =T, ¥y =T, surv =T, Time.inc = 1)

Model Tests Discrimination

Indexes
obs 296 LR chi2 34.77 RZ 0.114
Events 107 d.f. 12 DXy 0.329
Center 1.5752 Pri{= chi2) 0.0005 g 0. 694
Score chi2z 35.33 gr 2.002

Pri{= chi2) 0.0004

Coef 5.E. wald z pr(=|Z]|)
gender=mM 0.4270 0.2240 1.91 0O.0567
stage=Stage2 0.1466 0.5466 0.27 0.78B6
stage=5Stage? 0.2823 0.7409 0.38 0.7032
stage=Staged 0.6356 0.7611 O0.84 0.4036
T=T2 1.3870 1.055%6 1.31 0O.1888
T=T3 1.6114 1.1150 1.45 0.1484
T=T4 1.6462 1.1313 1.46 0.1456
M=M1 0.0654 0.4912 0.13 0.8940
N=N1 -0.2443 0. 3839 -0.64 0.5246
N=N2 -0.1470 0.4721 -0.31 0.7556
N=N3 0.2076 0.4760 0.44 0.6627
risk=high -0.7402 0.2067 -3.58 0.0003

5.0 O Nomogram UJ 00 OO U

nom2 <- nomogram(f,

fun=list(function(x) surv(l, x), function(x) surv(2, x), function(x) surv(3, x)),

Ip=F,

funlabel=c("1-year survival", "2-year survival", "3-year survival"),
maxscale=100,fun.at=c(0.99, 0.9, 0.8, 0.7, 0.6, 0.5, 0.4, 0.3,0.2,0.1,0.05)) #0 [0 Nomogram[]

plot(nom2) #J [0 Nomogram[J

gooog
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100o0ooon
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#install.packages("rms")

#install.packages(“foreign™)

#install.packages("'survival™)

library(rms)

library(foreign)

library(survival)

1200000

setwd("C:Users00Desktop13 clinical”) #00 00 00 00 O O

rt <- read.table("clinical.txt",header=T,sep="") #00 00 00 O
head(rt) #0 0 050 0 0 O

Id futime fustat gender stage T M N risk
TCGA-HU-B244 2, 0328767 Stagel T1 MO NO  Tow
TCGA-HU-A4GS 2, 0164384 Stagel T1 MO NO  Tow
TCGA-DY-6528 1. 2684932 Stagel T2 MO NO  Tow
TCGA-RD-ABNZ 9. 6986301 Stagel T2 MO NO high
TCGA-RD-ATBW 0.4273973 Stagel T2 MO NO high
TCGA-BR-7707 1.0547945 Stagel T2 MO NO  Tow

o b R
Lo T e T e Y e e
L e o B M i |

Joddooooooebdoodooooooooooooooooooo
1300CoxD 0000

gbodoooooooooouooon

rt$gender <- factor(rt$gender,labels=c("F", "M"))

rt$stage <- factor(rt$stage,labels=c("Stagel", "Stage2", "Stage3", "Stage4"))

rt$T <- factor(rt$T labels=c("T1", "T2", "T3", "T4"))

rt$M <- factor(rt$M, labels=c("M0", "M1"))

rt$N <- factor(rt$N, labels=c("N0", "N1", "N2", "N3"))

rt$risk <- factor(rt$risk,labels=c("low", "high"))

str(rt)
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ddist <- datadist(rt) #J 0 0 O O

options(datadist="ddist")

units(rt$futime) <-"year"#0 0 0 0 0 0O O

= strirt)
‘data.frame’: 296 obs. of 9 variables:
% 1d : chr  "TCGA-HU-8244" "TCGA-HU-A4G9" "TCGA-D7-6528" "TCGA-RD-ABNZ™ ...
$ futime: num 2.032 2.016 1.268 9.699 0.427 ...
§ fustat: int 0000100000 ...
f gender: Factor w/ 2 levels "F","™m": 11 11111111...
$ stage : Factor w/ 4 levels "sStagel","Stage2”,..: 1111 111111...
T : Factor w/ 4 Tlevels "T1","T2","T3",..: 11 2 2 222222 ...
$ M i Factor w/ 2 Tevels "MO","M1": 11 11 111111...
%N : Factor w/ 4 Tevels "NO","N1","W2",..: 111 1111111...
£ risk : Factor w/ 2 levels "low","high": 2 2 21121 222 ...

goboboobbodoogobbbcxtdom

#LOoooon

f <- cph(Surv(futime, fustat) ~gender + stage +T + M + N + risk,

Xx=T, y=T, surv=T, data=rt)

fA00000000ogd
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Cox Proportional Hazards Model

cph{formula = surv{futime, fustat) -~ gender + stage + T + M +
M + risk, data=rt, x =T, y =T, surv = T)

Model Tests Discrimination

Indexes

obs 296 LR chi2 34.77 R2 0.114
Events 107 d.f. 12 DXy 0.329
Center 1.5752 Pr{= chi2) 0.0005 g 0. 694
score chiz 35.33 gr 2.002

Pri{= chi2) 0.0004

Coef 5.E. wald Zz pr{=|Z|)
gender=m 0.4270 0.2240 1.91 0.05%67
stage=Stage2 0.1466 0.5466 0.27 0.7886
stage=Stage? 0.2823 0.7409 0.38 0.7032
stage=Staged 0.6356 0.7611 O0.84 0.40386
T=T2 1.3870 1.0556 1.31 0.1888
T=T3 1.6114 1.1150 1.45 0.1484
T=T4 1.6462 1.1313 1.46 0.1456
M=mM1 0.0654 0.4912 0.13 0.8940
N=N1 -0.2443 0. 3839 -0.64 0.52486
N=N2 -0.1470 0.4721 -0.31 0.7556
M=MN3 0.2076 0.4760 0.44 0.6627
risk=high -0.7402 0. 2067 -3.58 0.0003

doddobCxuOoooooooonooooooooooooooooooon
2.C0O O (C-index)0 0 O O

validate(f, method="boot", B=1000, dxy=T) #1 I [J [J 1000C]

rcorrcens(Surv(futime, fustat) ~ predict(f), data = rt)

gooog

somers” Rank Correlation for Censored Data Response variable:surv(futime, fustat)

C DXy aDxy sD ZP n
predict(f) 0.336 -0.329 0.329 0.056 5.86 0 296

000000 C-indexd 0.66401 O 1-0.336=0.664[1

gobboocogobbbobbuoooooobbbbbuoooogobbobost-o/nnin
gopoori-oo00dgpobobo=oodnnbn

3.Calibration plot) 0 00 O

guoooobogogod
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#looooooooon
f3 <- cph(Surv(futime, fustat) ~gender + stage +T + M + N + risk,

x=T,y=T, surv=T, time.inc = 3, data=rt)

cal3 <- calibrate(f3, cmethod="KM", method="boot", u= 3, m= 90, B= 1000)

#1O0 00000300 OmbO0O0OOOO0O/3000000 10000

plot(cal3)

gooon
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Gray: ideal

godoooodoodn
#dooodooodoo
f5 <- cph(Surv(futime, fustat) ~gender + stage +T + M + N + risk,

Xx=T, y=T, surv=T, time.inc = 5, data=rt)

| |
06 07

X -resampling optimism added, B=1000
Based on obsernved-predicted

cal5 <- calibrate(f5, cmethod="KM", method="boot", u= 5, m= 90, B= 1000)
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plot(cal5)

gooon
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O0Calbrationplotl OO0 0000 OD0O0ODOO0OO0O0OO0ODOO0OOOOO0DDOO0OODOOODDO
gobbobobbuoogooobobbbbboooooooboboobod

ADCAODDOODOO
source("stdca.RM) #0stdca RO O OO0 00 O00OOOOOOOOO0O

rt$three.years.Survival.Probabilitynew = ¢(1- (summary(survfit(f, newdata = rt),times = 3)$surv))
#0300 4do

rt$five.years.Survival.Probabilitynew = ¢(1- (summary(survfit(f, newdata = rt),times = 5)$surv))
# O Os50000

write.csv(rt, "DCA.Survival.csv")
#0000O30O0s500000000
O0000000000DO0DO0ODOO300500DCAD O;

#J 030 000 0ODCAD O

12/36



stdca(data=rt,

outcome="fustat", ttoutcome="futime", timepoint=3,
predictors="three.years.Survival.Probabilitynew",
xstop=0.9, smooth=TRUE)

gooon

03 04 0.5
]

Net benefit

0.1

— Mone
All
—~~ three. years Survival Probabilitynew

0.0 0.2 04

Threshold probability

#10O500000DCAOO

stdca(data=rt,

outcome="fustat", ttoutcome="futime", timepoint=>5,
predictors="five.years.Survival.Probabilitynew",
xstop=0.9,smooth=TRUE)

gooon
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© . — Maone
g — All
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SNRID DO OOO

OONRIOOOOOOO20000ROOOOO nricensd PredictABEL: 0 O O nricensd 0 O O O O
OOONRIOPredictABELO OO OONRIODOOODOOOOOOOOOOOOOO

#install.packages("nricens™)

library(nricens)

guoouobbouooooouoobobouoooada

mstd <- cph(Surv(futime, fustat) ~gender + stage +T + M + N,
x=T,y=T,surv=T,data=rt) #0 O O riskDO O O OO O OO

mnew <- cph(Surv(futime, fustat) ~gender + stage +T + M + N + risk,
x=T,y=T,surv=T,data=rt) #0 O O OO0 00 OO 0O
JUdduuNRIOO;
#UOUODONRIODOOOS U ODOODOOOO0

#30U U U U NRI
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nricens(mdl.std = mstd, mdl.new = mnew, t0 = 3, updown = 'diff',cut = 0.05, niter = 200)

#50 00 O T NRI

nricens(mdl.std = mstd, mdl.new = mnew, t0 =5, updown = "diff',cut = 0.05, niter = 200)
#1OUOOOOOOONRI

nricens(mdl.std = mstd, mdl.new = mnew, t0 =5, updown = *category’,cut = ¢(0.3,0.6), niter = 200)
OONRIDOOOOOOODODODDODO0O0O0O0O0OO0DOO0OD0DDOO0000OupdownD OOOO0O0O0OnO

OO0000000000ODcategoryD OO0 OO0 0OOOODOODODODOODOODOdfOOO
oo

CulD DO D0DDO0O00O00O0OOOupdownOdiff DcutD 0001000000000 00000
0000000000055 00000000000 0;00updown categoryd [0 [0 00 O cut
J0o0oobDOdo~29%0 00 0O 0O 30%~59%0 O O 0 0 60%~100%0 0 0 0 [

gooog

Point estimates:

Estimate
NRI 2616104
NRI+ 0903475

0

0

MNRI- 0,1712629
Pr{up|case) 0. 5265889
Pr{Down|Case) 0.4362414
Pr{Down|Ctrl1) 0.5462602
Pr{uplctrl) 0.3749973

Point estimates:
Estimate
NRI 0.5257705
MNRI+ 0.1458935
MRI- 0. 379877
Pr{uUp|case) 0. 5697149
Pr{Down|Case) 0.4238214
Pr{Down|Ctr1) 0.6100733
0

Pri{uplctrl) .2301963

OupdownO diffi O30 OSOONRIDOODO02600530 0005 0000000000000
gooooboooooo,

3OO ONRIOWSROOOOO
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Mow in bootstrap..

Point & Interval estimates:

MRI

MERI+

MRI-
Pr{up|case)
Pr{Down|Case)
Pr{Down|Ctrl)
Pr{uplctrl)

oo aog

Estimate
5257705
1458935
. 379877
. 5697149
LA238214
LB100733
2301963

Lower

0538177
. 09386830
. 05306022
21856424
10098861
10825637
. 00000000

[ e I e I e - e

Upper

0123101
. 3505087
7201348
. 6B6B345
. 3004708
. B395900
3764385

SOOOONRIONSWOOOOO

Mow in bootstrap..

Point & Interval

MRI

MERI+ -
MRI-
Pr{up|case)
Pr{Down|Case)
Pr{Down|Ctrl)
Pr{uplctrl)

[ e I e I e Y - Y - Y o |

estimates:

Estimate

10819237
. 04947369
15766606
.16696376
21643745
27297859
.11531253

-0.
-0.
-0.

0.

0.
0.
0.

Lower
1652456
1999658
1362963
0000000
0000000
0000000
0000000

e e o T e I e e e

Upper

. 3203685
. 2319574
LAT42668
. 33B7372
. 2BB4014
. 3250842
. 267577

Jodooopz00oobbddod200NRIDOONRIDODOOOOOOSOOOOOO
000000 DOOupdownd categoryd O NRIO O

gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga
goobobobbooooooobobboboog~

O00OLogisticDODOOOOO

O0000oboooboobobooobooboooobooooCoxuobo)y oo d (Lo
gsticC 00 0) 0000000000000 00b00bDODONomogram OO OO ODOODO
dob0b0CxUODDODOOuooooon

0000000000000 00b000b0b000bLogisticOO0OODOoOoOGg

1.0 0O Logistic O O O O
1.100ROO
#install.packages("foreign™)
#install.packages("'rms")

#install.packages("pROC")
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#install.packages("rmda")
#install.packages("nricens")
library(foreign)

library(rms) #0 O Logsticl] O
library(pROC) #00 1 ROCO U
library(rmda) #00 [0 DCAO O
library(nricens) #00 00 NRIO

1200000

setwd("C:Users00Desktopl14 Logstic™) #00 0 00 0O O O

rt <- read.table("clinical_2.txt",header=T,sep="")#0 0 O O

head(rt) #0 0 050 0 0 O

guoouobbooooooosbggooooipouooo;oooooobooogooon

gooooDnDod Statust

id status age Gender

1 1 1 1 0 19,
2 2 1 1 0 1a.
3 3 1 0 1 18.
4 4 1 1 0 19,
5 5 1 1 0 21.
6 B 1 0 0 21.

1.3 0 O Logstictl O O
OO000000bOO0obOOoooogoog,

rt$Age <- factor(rt$Age,labels=c("<60",">=60"))

rt$Gender <- factor(rt$Gender,labels=c("No","Yes"))

rt$Education <- factor(rt$Education,labels=c("Primary","Secondary","Higher"))

BMI Education Alcohol

532113
39798
O3B7E
41176
95312
96712

rt$Alcohol <- factor(rt$Alcohol,labels=c("No","Yes"))

str(rt)

[ e Y LN e I

oEHOoODQOQ
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ddist <- datadist(rt)
options(datadist = "ddist") #00 [0 OO [J datadist()(J O 00 O O

D000O0g¢gmOOO000 LogsticD D0 OROgMO)ODOO0O0O0O00O00O00O0O0OOO O Logstic
0000000000000 O family=binomialD 00000 ORO O LogsticD 00000000
0ooooooo;

fit <- glm(Status~Age + Gender + BMI + Education + Alcohol, data=rt,
family = binomial(link="logit"), x=T)
#00ImO000000D000

summary(fity #0 D 0 000 OO

O0OsummaryQU O OO 0000000 OODOO0OOOOOPO,00000O0OODODOOOPO
(0 O 0.05(BMI Education);

call:
glm{formula = Status ~ Age + Gender + BMI + Education + alcohol,
family = binomial(1link = "logit"), data =rt, x = T)

Deviance Residuals:
Min 1g Median g Max
-1. 8828 -0.9301 -0.86179 1.0182 2. 5097

Coefficients:
Estimate std. Error z value Pri=|z]|)

(Intercept) 4, 35854 0.97365 4.476 7.59%e-0§ #ww
Age==60 0.0977 0.26595 O.368 0.71324
Genderyes 0. 23493 0.32554 1.029 0.30355

BMI -0.22394 0.04129 -5.424 5,84e-0F #%%
Educationsecondary 0.&2087 0.41804  1.485 0.13749
EducationHigher 2.13577 0.75316 2.836 0.00457 ==
alcoholves -0. 06455 0.42279 -0.153 0.E7E66
signif. codes: 0O "#%*' Q_001 °“**' Q.01 %' 0.05 *." 0.1 * " 1

(Dispersion parameter for binomial family taken to be 1)

Mull deviance: 415.72 on 313 degrees of freedom
rResidual deviance: 361.42 on 307 degrees of freedom
ATC: 375.42

Mumber of Fisher Scoring iterations: 4

ugcobnoouroctgn

21C-Index0 0 O O
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Cindex <- rcorrcens(Status~predict(fit), data = rt)
Cindex
O00000000000000000C-Indexd0.7180 00000060 0000000O<05

gobboobbogggggoes-orviguguboboooor-oonnonood>
ool uooonon

Somers’ Rank Correlation for Censored Data Response variable:status

C Dxy abDxy sD ZP n
predict(fit) 0.718 0.436 0.436 0.061 7.15 0 314

22ROCOOOODOO

Jo0ddooooooobooboooboooooooRroCco U,

gfit <- roc(Status~predict(fit), data = rt)

plot(gfit,

print.auc=TRUE, #0 0 AUCO

print.thres=TRUE, #J [J cut-off]

main="ROCCURVE", #0 000000

col="red", #0 0 0 O

print.thres.col="black", #cut-off0] 0 O OO O [

identity.col="blue™, #0 0 O O O

identity.lty=1,identity.lwd=1)

oo
dOOoRrROCOODODOOOOOAUCO)OO7I O OAUCODOOOOOC-Index0 OO OOom
JUOAuCOUOoOS /D UIO0O0O0OODODbOUOOOogo7~080 0 000D DODOOONOO0.85~0.95

00000000 b0o0boooDbOU(ocut-
off D)oo oooooboooobooobooboboooboon
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3.00 O ggstatspot] [ 00 O [

cal <- calibrate(fit, method="boot", B=1000)

plot(cal,

xlab="Nomogram-predicted probability of nonadherence",

ylab="Actual diagnosed nonadherence (proportion)",

sub=F)

0oon
XOOOOOoOooOooooooooyooooooooooOoOoOoOooo0000 0O O Bias-co

rectedd DO DO0O0O0O0O0OONMealD OO ODO0OO0O0OOOO0ODOO0ODODOOODOODDOO
goobobobboooodobobbbbooooooobo
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4A00DCAOODO

gooobobooboobboobuoobboobuoobboobooboopecAbggn

goooooood

modul<- decision_curve(data= rt,

Status~Age + Gender + BMI + Education + Alcohol,

family = binomial(link ='logit"),

thresholds=seq(0,1, by = 0.01),

confidence.intervals = 0.95)

plot_decision_curve(modul,

curve.names="Nonadherence prediction nomogram", #[J (1 (I [J
xlab="Threshold probability", #x[1 [0 [

cost.benefit.axis =FALSE, col="blue",

confidence.intervals=FALSE,
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standardize = FALSE)
gogd

guoobobbtobooooobbuooobobbbboooooobbboooooobon
O00000000DO0bO0b0obDOoooAIDOb0Ob0OO0ONone D00 obobo
guooobbooodad

04

- — Nonadherence prediction nomogram
All
— MNone

0.3
|

MNet Benefit
0z

0.1

00
|

0.0 02 04 06 08 10
Threshold probability
SUOONRIDOO
godgougoosMiibbgooooooooooouooooobooonoon,
#O O OO

fit_A <- gIm(Status~Age + Gender + Education + Alcohol, data = rt, family =
binomial(link="logit"),x=TRUE)

fit_ B <- gm(Status~Age + Gender + Education + Alcohol + BMI, data = rt, family =
binomial(link="logit"),x=TRUE)

gobbobobbuoogooobobbbbboooooobooobog,

#U00U00OONRIODOOOODODOOOOO0O
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NRI <- nribin(mdl.std = fit_A, mdl.new =fit_B,

updown = "diff’,

cut = 0.05, niter =500, alpha = 0.05)

goog

O0000D0O0OONRIOO0419(95%CI00.247-0671) 0 000 00D0D0O0OOOODODOOOOO

gooobo;

Point estimates:

NRI

NRI+

NRI-
Pr{Uplcase)
Pr({Down|Case)
Pr{Down|Ctr1)
Pr{uplctrl)

0
0
0
0.
0
0
0

Estimate
LA4190591
2986102
1224490
2254237
2288136
LA489796
. 3265306

Now in bootstrap..

Point & Interval estimates:

NRI

NRI+

NRI-
Pr{Uplcase)
Pr({Down|Case)
Pr{Down|Ctr1)
Pr{uplctrl)

0
0
0
0.
0
0
0

Estimate
LA4190591
2986102
1224490
2254237
2288136
LA489796
. 3265306

[ I O I e e

std.Error
10623805
L0606E8307 3
L05537590
L05850422
L031L57810
05046880
02586530

oo I o I o T T e T e e

Lower

24670719
16346154
053445545
. 38738739
.16513761
. 353148515
24731183

#ALUOOO0DODODDOONRKDODOOOOoOMIDDOOOOOO

#o1u00000D00OCcOrROCCOD OO DOOOU

NRI <- nribin(mdl.std = fit_A, mdl.new = fit_B,

updown = ‘category"',

cut =0.011, niter = 500, alpha = 0.05)

goon

Lo I I T I e I e I

Upper

L 6707904
LA260870
2684211
. 6229508
2894737
. 3468750
. 3453608

O0000D00O0OONRIOOO0005(%B%CIDO-0.020)0 0000000 boobooooboon

goooon,;
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Point estimates:

MRI

MERI+

MRI-
Pr{up|case)
Pr{Down|Case)
Pr{Down|Ctrl)
Pr{uplctrl)

oo aog

Estimate

. 005102041
. 000000000
. 005102041
. 000000000
. 000000000
. 005102041
. 000000000

Mow in bootstrap..

Point & Interval estimates:

MRI

MERI+

MRI-
Pr{up|case)
Pr{Down|Case)
Pr{Down|Ctrl)
Pr{uplctrl)

oo aog

guoubobbouooooboobooooobbbooooobbbooooobnbobo

O

gooooooo

goooo

gobobobobboogooobobbob.ooobobbobbooooooobobobboogain
O Gender Agel] A hypertensionD D D 0D 0000000 ODO0ODOO0OOO@OO)YOoOoO
ooodboACObOo0OboobobooboobbooboOo)ybooboobbooboboo
goobobbbdoooooobbobbbodoodobb bbb bbbbuUgo

Estimate

. 005102041
. 000000000
. 005102041
. 000000000
. 000000000
. 005102041
. 000000000

oo aog

std. Error Lower

. 0066023136
0004028951
. 0067340860
. 0000000000
0004028951
. 0067340860
. 0000000000

gobobobbboooooobobo

gobobobbbogoooobobbtodoooobobobbooooooboboobobbooaoa
gooboob2xo0oobbbbtbdooooobobbbbooooooobbboboooo
goboooboboogbbobbbooogooooon

goboooo

gobooboodd

ERERN

#isetwd(* D:/ROC and Calibration” )

#HUOOUOOIbOOd

dataset=read.csv('disease.csv")

dataset=dataset[2:5]

e e e T e I e e e
[ e I e I e Y - Y - Y o |

Upper

02004241
. 00000000
02004241
. 00000000
. 00000000
02004241
. 00000000




gododoooooooodod
#OOOoUoooooooooxxwoooooooooooooooooooooood
O0000000D00000000000000007mM3000000000000 0 ##inst
all.packages(* CaTools” )

dataset$hypertension = factor(dataset$hypertension, levels = c¢(0, 1))

library(caTools)

set.seed(123)

split = sample.split(dataset$hypertension, SplitRatio = 0.7)

training_set = subset(dataset, split == TRUE)

test_set = subset(dataset, split == FALSE)

guodoooooooodod

dim(training_set)

##11] 280 4

str(training_set)

## 'data.frame’: 280 obs. of 4 variables:

## $ Gender : Factor w/ 2 levels "Female","Male":2121111222...
#H$Age:int19262727323526201829 ...

##$ A int 19000 43000 58000 84000 150000 65000 80000 86000 82000 80000 ...

## $ hypertension: Factor w/ 2 levels "0","1":1111211111...
gbododooooooboooodood

000000 logisticd O OO

O00000000000000ROO0stas0 00 0gmO000msdO0mOO000000
00 OgmO000

classifier = gim(formula = hypertension ~ .,

data = training_set,family ="binomial™)
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summary(classifier)
HH

## Call:

## glm(formula = hypertension ~ ., family = "binomial", data = training_set)

#H

## Deviance Residuals:

# Min 1Q Median 3Q Max

##-3.0629 -0.4945 -0.1071 0.2942 2.5220

#H

## Coefficients:

## Estimate Std. Error z value Pr(>|z])

## (Intercept) -1.383e+01 1.811e+00 -7.638 2.20e-14 ***
## GenderMale 2.660e-01 3.792e-01 0.701 0.483

## Age 2.599e-01 3.527e-02 7.368 1.73e-13 ***

## A 3.833e-05 6.833e-06 5.610 2.03e-08 ***

o —

## Signif. codes: 0 "**** 0.001 **'0.01'*'0.05"'.'0.1"'"1
#H

## (Dispersion parameter for binomial family taken to be 1)
#H

## Null deviance: 364.98 on 279 degrees of freedom

## Residual deviance: 181.48 on 276 degrees of freedom

## AIC: 189.48
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#H

## Number of Fisher Scoring iterations: 6

000000000000 00000000000D0O OO 0O (P<0.005)0

goodooogn
gododoooooooodotdotdooooooooododoooooooooao
O O O O (discrimination) 0 O O O (Calibration) [0 0O O O O O O ( decision curve analysisc] DCA)O O
gododoooooooodotdodoooooonooootdodoooooon
doddoRrROCOOOODAUCOOOOOOOoSO7TOODOODODOOOOOOOOOOOO
ooor-090000000000D00DOODOODODOODODODOOOoOODOODODOOn
0000000000 (albration)D 0000000 D0DDODO0O0O0OO0OOOODOOOOOOOO
O 0 O Hosmer-Lemeshow (H-L)testO O 0 000000000 OOOOPODOODOODOODOOO
OdoDCAUOOD0OOD0OO0ODOo0oOoooooooooboooboobooooooooaa
OO00000000DO0DOO0DOooRrROCOOOOOOCOO(C-

index)J OO logistic D0 00000 ODODOROCOODOOOAUCUOOOOOOOODO
00000000000 00000000000Otraining_set0 000000 OO0OO0OOOO0O
O0000000000D00D00000000000O0test. set0 000000 OODOODOODO
gododoooooooodotdotdooooooooododoooooooooao
OO0000DoOooood

y_pred = predict(classifier, newdata = test_set[-4],type = "response")

y_pred[1:10]

#24591214

##0.023999387 0.009636432 0.003276809 0.002999543 0.006156426 0.010334937

##18192022

##0.293941724 0.368247383 0.438425694 0.564420975
OO0000000000DO0DO000DoOooDooooooDo1DoDonDoooooooon
goxodoodoodoodoodoooooooobooboooooooooogooRro
coopoopDOoooobDOobDOROCOprROCOOODOOOODOODODODOODOO
#install.packages(* pROC” )

library(pROC)

## Type "citation("pROC")' for a citation.

27136



#H

## Attaching package: 'pROC’

## The following objects are masked from "package:stats':
#H

## cov, smooth, var
ROC=roc(test_set[,4],y_pred)

## Setting levels: control =0, case = 1

## Setting direction: controls < cases
gorROCOUOOODOODOODOOOOO
auc(ROC)

## Area under the curve: 0.9103

plot(ROC,print.thres=T,print.thres.best. method="youden")

1.0

0.294 (0.844, 0.907)

Sensitivity
0.6

0.4

0.0

I | | I | | I |
12 10 08 06 04 02 00 -02

Specificity
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gopoboobbooogroCcObdbbobobbooooooscbbbbogoooobbobo
gobbobbbuodgggobbobbbudggogozobbbbbuugudnbo.sddtt 0.907
guoouobbotooooobobbogoooobbbuooooobbbobwgooobn
goboboobbuoogogoobobbooogg

plot(smooth(ROC),col="red",print.auc=T legacy.axes=T)

legend("bottomright",legend = c("smoothed"),col = "red",lwd = 2)

1.0

0.8

0.G

=
=
- AUC: 0.906
k]
(7]
=t
B
T
i
= - —— smoothed
| | | T T |
0.0 0.2 0.4 0.6 0.3 1.0
1 - Specificity

goobooooogd?

0O O O Calibration DCA

OO00000CalbrationD DCAU D ODODOOOODOODLOODODOODOO Calibrationd O OO
gobbobbboooooobobobobboooooooboobo

goboboobobboooooobbobobbdoooooobbobobboooogoo?
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0000000000000 0000000000Ocalibrationd (DO O0O0O0O0O0O0OOO)O
O O O Hosmer-Lemeshow good of fittest(C O O O O O0) 0 00000 OOOOPOO

okboooooobobuobobomsbODODODO 000000 OODLOODODODOO
gobobobobooooooobobobobboooon

###data processing

dataset = read.csv('disease.csv')

dataset = dataset[2:5]

dataset$hypertension = factor(dataset$hypertension, levels = c¢(0, 1))
library(caTools)

set.seed(123)

split = sample.split(dataset$hypertension, SplitRatio = 0.7)
training_set = subset(dataset, split == TRUE)

test_set = subset(dataset, split == FALSE)

##tconstruct the model

options(datadist=NULL)
classifier=Irm(hypertension~.,data=training_set,x=T,y=T)
##H#method 1

calib<-calibrate(classifier,method = "boot") ##callbrated] U [0 [0 O O O ###0 O
plot(calib,lwd=2,Ity=1,

xlim=c(0,1),ylim =¢c(0,1),

xlab = "Predicted Probability of hypertension”,

ylab = "Actual probability",

col=c(rgh(192,98,83,maxColorValue = 255)))
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= i | | I i |
0.0 0.2 04 06 0.8 1.0
Predicted Probability of hypertension
B= 40 repetitions, boot Mean absolute errar=0.024 n=280
#it

## n=280 Mean absolute error=0.024 Mean squared error=0.00088
## 0.9 Quantile of absolute error=0.053

##Htmethod 2

pred.logit = predict(classifier, newdata = test_set[-4])
#HOOOOOODODOOlogistics OO 0OOOOO logitt O
y_pred <- 1/(1+exp(-pred.logit))

###Hval.prob O O O

val.prob(y_pred,as.numeric(test_set$hypertension),m=20,cex=0.5)
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Predicted Probability

## Dxy C (ROC) R2 D D:Chi-sq

## 8.205980e-01 9.102990e-01 5.492686€e-01 5.030060e-01 6.136072e+01
#H D:pUU:Chi-sqU:pQ

## NA 2.532954e+00 3.059545e+02 0.000000e+00 -2.029948e+00

## Brier Intercept Slope Emax E90

## 1.138589e+00 -2.709633e-02 7.785694e-01 1.135061e+00 1.094938e+00
## Eavg S:z S:ip

## 1.000890e+00 2.083508e+01 2.081675e-96

O0O0O0O0OO calibrationd

O0000D00000000Ocalibrationd D00 00OmsO00000O0000OODOONOrmsd
oooooboobtdimbodboboorROODO0OOgmbO0OOOo0obOoobooooDg

guoooooood

gogd
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OO000OOcalibrationD OO O0OObootD OO0 O00O0O00OO0O0OO0O0OOcalibrationD OOOOO
0000000000000 0D00D0O0000000((Mootstrap) 000 00O0O0O0ODOONO
O 0O (cross-validation) D D 0 0 000000000000 0O0O0OOOODODO0O0O0O0O0OOOOO
00000000000 boobobooobooobooooooboooobono1o00nn
000000000000 00O000O000O0000000b00o0b00oo0n

guooubobbgoooobbobogogoobbbbooooobbbboooooboobn
OO0000b00bO0* 0bobobouobDO0b0O” DbobU0obOobUOObootstrap DO OO OO
gooboobboooooobobbobbtboooooobbobbboooooooboboobDbrg
gobbobobbuggogobbobbbugogoXxggyboxXxooogooogooooogy
O0000000booobobooboogbcdbrationD D0 0ODO00ODOO0D1IOD00O00O0OODOOO
gobbobbbugoogbobobbbodgooobbobbuoooooouboobobougg
gooobobboooooobbobboou0nn!

HREEN

valprobO O OO OO O0O00O0Odecalbrationd 000000 OOODODO0OOOOOOOODOO
000000000 OvalprobOcalibate0 0000000000 OODODOOODOOOODOOO
0O0000000Dxy, C(ROC), U:p,BrierDxyd 0 0000000000000 O0O0OOCRO
CQUOROCODOODOUOODOOunredliability0 OO0 0D ODO0D0DOOODOODODOOOOO
O0000o0o0oupOO0OD0D0O0Oo000ooooooDD0o00o0ooooOObrierOOd
0000000000000 000000D000000000000000O000 helpO O

help(“calibrate™)

## starting httpd help server ... done

help("val.prob™)

O 0O O O Hosmer-LemeshowD 00 0 0 O 0O PO

Hosmer-LemeshowD O O OO0 OPO OO OHLOODDOODDOODOODOODODOOODOODOOOODOO
gooooo

igboobogooouoobbooooooobbooood,
ijudpobobobbboooooobbbboooood,

oo obobbdoooooobbobobboooooobDbLbbobooxb oD
gobobbobbuodgiyogobooooboooooooonoooog,

A000000000000DbOO0ODbObOO0DOo@E@UuD=)poboboboboooDooPOO
goboboob2xgggobbobbbodgoooobobbodooooonobooboogd

oo0odbooboopPOO0DbOODOOODDOODOODDOODbDOODDOUODbDOODDOCECR
<05)0000000Db0b0ObO0bD0ObDUObO0Ob0bO0ObOUObObObDObDObDOobDObDOn
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0o

##install.packages("RsourceSelection™)

library(ResourceSelection)

## ResourceSelection 0.3-5 2019-07-22

hoslem.test(as.numeric(test_set$hypertension),y_pred,g=10)

#H

## Hosmer and Lemeshow goodness of fit (GOF) test

#H

## data: as.numeric(test_set$hypertension), y_pred

## X-squared = 6533.2, df = 8, p-value < 2.2e-16
JO00O00OOCaibrationD DO OD0O0OO0OO0DO0O0OOOODOOODOOOOOOOODCAOON
guoduobbooogobcAb oo ooooboooon
O00ooo00odOmda0 00000 O0O0OODCADOOOOOOODOOOOOO
#install.packages(* rmda” )

library(rmda)

training_set[,4]=as.numeric(training_set[,4])-1

dca=decision_curve(formula = hypertension ~Gender+Age+A,

data = training_set,family = "binomial",

confidence.intervals = F,bootstraps = 10,fitted.risk = F)

## Note: The data provided is used to both fit a prediction model and to estimate the respective decision
curve. This may cause bias in decision curve estimates leading to over-confidence in model performance.

plot_decision_curve(dca,curve.names = "dca model™)
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O0O0000oOoooODpDcCAODOODDOO0OoOoOoDDOOo0ooooDDOOooooooooon
000000000000 000DO00000D0bOO0o0O000DOOo0oDOOoOooDoDOoOoOoonDild
00000000 DOO00oo0ooDoOo0oOo0oDoOo0ooooDoOooooooDoooonDon
O0Do00oooobooo

000000 ooOoooOooooboooooooomMmpooooDboooooooboOooog
O0000o0O00ooopoo0bo0ooooooMmoooooooooooooooon
O

ddist <- datadist(training_set)

options(datadist="ddist")

nomograml <- nomogram(classifier,

fun=function(x)1/(1+exp(-x)), # or fun=plogis

fun.at=seq(0.3,0.8,by=0.1),

funlabel="Risk of hypertension™)

plot(nomogram1l)
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