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Liver cancer Surgical treatment evaluation

Abstract: This paper mainly studied 20 representative sample cases of liver cancer in a
hospital in the past 10 years ,in the paper, we establishment the logistic regression model to
analyze the prognostic impact of 10 indicators, in order to predict the prognosis and find the
important ones among them, so that we can plan the best surgical treatment options for
patients.In the model,we firstly use the basic descriptive statistical analysis and preliminary
observations for each indicator whether it has a significant influence on the prognosis.Then
we use the logistic regression model to predict the impact on prognosis.Futher,in order to
eliminate the collinearity of the indexs as well as looking for the indexs which have a
significant impact on prognosis.We use the stepwise regression method to optimize the
existing model,by setting the significant level of threshold ,we eliminate the collinearity of the

2 ¢

indexs and conclude that “whether esophageal varices”, “the negative or positive of HBsAg
and anti-HCV”, “tumor size”, “the tiny sub stove next to the tumor” and “whether the tumor
capsule is complete” these five indexs have a high impact on the prognosis.Finally we use the
“Give up one Method” and the ROC curve to compare the effect of the two models which has
optimized or not and The area under the ROC curve line of them is 0.78020 and

0.6538,respectively,indicating that the classification and prediction effect is good.

Key words: Data mining; logistic regression; stepwise regression; ROC curve
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X1 X2 X3 X4 X5 X6 X7 X8 X9 X10  DECISION
mid branch negative negative rightliver middle dilation part no less Y
mid trunk positive positive rightliver middle infiltration no have much N
serious no negative positive leftliver big dilation no no much Y
no no negative negative allliver verybig dilation integrate no much Y
light branch positive positive rightliver small infiltration integrate have no N
mid trunk positive negative rightliver middle infiltration part no no Y
light branch positive negative rightliver small infiltration no have much Y
no trunk negative positive allliver big dilation part no less N
mid branch positive negative rightliver middle dilation integrate have less N
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X1 X2 X3 X4 X5 X6 X7 X8 X9 X10  DECISION
no no negative positive rightliver verybig dilation part no no N
serious trunk negative negative rightliver big infiltration integrate have less N
light trunk  positive negative allliver small dilation no no less Y
no no negative positive rightliver verybig infiltration part no much N
no branch negative negative allliver verybig infiltration integrate have no N
serious branch positive positive rightliver big infiltration part have less Y
mid no negative positive rightliver middle dilation integrate have much N
mid branch negative negative rightliver middle dilation integrate no less N
light trunk negative positive leftliver small infiltration no no no Y
no trunk negative positive rightliver verybig infiltration no no no N
no no positive positive rightliver verybig dilation part no less Y
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X1 BIEH K itk T (no)+ #(light)+ & (mid). = (serious)

X2 Ik AR 7t (no) « 43¢ (branch) . F+ (trunk)

X3 HbsAg BHYE: (negative) « PHME: (positive)

X4 Anti-HCV BHYE: (negative) « PHME: (positive)

X5 Ji g &R Ay JeHT (Qeftliver) . A AT (rightliver) . 4:AT (allliver)

X6 i RN H4£<3cm(small) . 3 5cm(middle) 5 10cm(big) . >10cm(verybig)

X7 iR A= KTy 2 ik (dilation) . ¥4l (infiltration)

X8 Jieb 35 i 5¢4% (integrate) « TAERBLIE (part) « 7E (no)

X9 MRS T4 JE (o)« A (have)

X10 AJGIEK It (no) » 7> (less)+ % (much)
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BriEEr ik sk no light mid serious
¥ 7 4 6 3

W EEE Al 29% 75% 33% 67%

TG BAT 0 71% 25% 67% 33%
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x4 TR RA ST
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3. HbsAg(X3) 5 Anti-HCV (X4)

# 5 HbsAg 1y Anti-HCV [ TESE T
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Negative (X3) Positive (X3) Negative (X4) Positive (X4)
b5 12 8 9 11
TG AT 33% 62. 5% 56% 36%
TG BAT M 67% 37. 5% 44% 64%
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4, IJgEAr (X5)
* 6 PR REA S

Jfgg AT rightliver leftliver allliver
bS8 14 2 4
TG AT 5% 36% 100% 50%
T B A i 64% 0 50%

TATEA R, Fe AT AT IR (T8 T0US S RO 2 KR, i AT 2 oA AT e
TG ATEMA N % BN, e R, BRATR AU A I Ze A AT IR IR FIUR AT 5 (50%) EE

AT A AT 0. 440 R K.

5. MR/ (X6)
KT PR NERER ST

i NGN small middle big verybig
S 4 6 4 6
Rl 75% 33% 50% 33%
T WA 5 25% 67% 50% 67%
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Fehe, FOEMAAARTA /N BT IEANAR R AT R RSO, BRATTRT LU e AT A R S
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BT 15, 4. 7.5 DL 10 KB T H.

6. MR/EK I (XD SRR (X8)
2 8 iR A KTy L e R BB P i R S T

Infiltration Dilation Integrate part no
XD (XD (X8) (X8) (X8)

s 10 10 7 7 6
IRl 40% 50% 14% 57% 67%
TG BAT M 60% 50% 86% 43% 33%
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K9 BT 55 (N 1A L RS BUK R TS T

have no no less much

X9 X9 (X10) (X10) (X10)

S 8 12 6 8 6
TUGAT 25% 58% 33% 50% 50%
TG BAT M 75% 42% 67% 50% 50%
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FERIR 3 AT A, BRATDR R i 5 A R bR BT BT, BRI R 3R

#* 10 R ek s

A4 A fERE

x11 BAT I E K A TRIUE Y 1, I 0

x12 B KRIUE R 1, AW

X13 o R IUE A 1, AW 0

x21 BATT IR UE D 1, B4 0

x22 branch ['JJikJER&HN 1, WK 0

x3 W HbsAg A BHAEIINC x3 24 1, BITEIL R 0
x4 A R Anti-HCV g BHIMER 1, 502 0

x51 IR A EAEZE I 1, AR 0

x52 PR AL EAEA I 1, A 0

x6 JiRE KA, B T A

X7 g A KT, AN R 1, AR 0
x81 iR AL e R 1, Ik 0

x82 JPRE R BRI o A 1, A5 O

X9 IR 55 Rk, BRATRUIN AR 0, AN 1
x101 RIGHOK, BATK A 1, WA 0

x102 RIGEWK, DEBKN 1, B0 0
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x11 -1. 40E+02 1. 33E+06 0. 000105097 1
x4 -1. 62E+01 3. H7E+05 4. 54316E-05 0. 432280838
x13 1. 05E+02 2. 44E+06 4. 31678E-05 0.410740972
xH2 —8. T9E+01 2. 27E+06 3. 86588E-05 0. 367837189
x12 2. 29E+02 6. 82E+06 3. 35583E-05 0. 319306765
x3 2. 17E+01 8. 35E+05 2. 60156E-05 0. 24753767
x6 3. 37E+01 1. 33E+06 2. 53534E-05 0.241236901
x9 2. 07E+01 9. 04E+05 2. 28786E-05 0.217689742
x51 =7. T1E+01 3. 69E+06 2. 08864E-05 0. 198733831
x81 -3. 90E+01 1. 98E+06 1. 96472E-05 0. 186942473

intercept -1. 63E+02 1. 01E+07 1. 60809E-05 0. 153009873
x102 3. 09E+01 3. 30E+06 9. 38126E-06 0. 089262447
x82 1. 21E+01 1. 93E+06 0. 00000625 0. 059468616
x21 3. 33E+01 6. 36E+06 5. 23038E-06 0. 049766974
x22 —3. 95E+00 8. B7E+05 4. 60829E-06 0. 043847776
X7 -3. 16E+00 2. 45E+06 1. 28618E-06 0.012237977
x101 2. 89E+00 2. 43E+06 1. 18871E-06 0.011310553
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22, Jllgs e A TRAEM —MEILHE, IR IHAERR T RIR K. IR B I
MREVNEEAT THED, WIXAHESIFRATHT LA Rl E Ik ik Anti-HCV DL HbsAg KA FHTE
PR EE S RS /Ny RS ) B AR A A5 e AR AR 0 s AR KA i o Ao A e i T 1) 2R
NIESG BEWLRAT AL AT SEC R REVE TR 2, AR S, AR B R BN St W AT R REDS
AR TIUS 50 .

A erE kiR U, x 11 2 E, x12 I x13 #E A8, U0 BAT Sk dh ok i 2B 2
EEAT OB TFO PR D 5K B TR BOR & B, B SIS AT S W] e K. x51
A x52 CEEASHIERRBOE 00 MMEHRE T, XU 50U 2o sl A BT ) SEE AR T8N
HAT R ) B FUG RCR 2 Ao Anti-HCV (x4) NBHPE, HbsAg D BAVE 25 RAT SEAF T 2%
Fo TG Hra Ui W RN TS FE BN .

=

10T, 19



XA M R 2R 360 SR

o
\

0.8 \
0.7 \ 2 tE{E

I - T T TR S, ¥
S R T G L

AR e

M W U Y 3K A R R B R AR, N B AR B (W)W REAEAEAROGHE, T
AR EINARAG, FA 175 B AT I EE R AT AL Gev R o Ss AT R A LA 4 2R
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AP -185. 47 246918. 45 0. 000751
x11 -197. 19 275788. 67 0. 000715
x12 241. 82 302195. 18 0. 0008
X3 94. 56 153322. 28 0. 000617
x4 -93. 47 128592. 47 0. 000727
x6 40. 59 53090. 49 0. 000765
x82 46.51 91038. 89 0.000511
x9 ~142. 80 189956. 22 0. 000752
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A

Xi*’ P =—18547-197.19x11+241.82x12+94.56x3-93.47x4+40.59x6+46.51x82-142.8x9

2.3.2 TRMTEAY

SR AR, SRR 1 — MR N H R T A R, AR A AL
TEER R0 TS SE MR REA T TN 2 SRR, TS T A SR AR 17 O SE BRI DU 8 B AR TT T &R
TOABILE, DSBS EE S BB —, LR TIIAE s S, LA R TRNRS BE PRI AE

H T 2T 20 AR, B RATT L HTIE 20 A IR XA PNRAREAS, SXBE24123) i X
MBS BA TS, B 8:2 K HFIGAEARMAAFE A, Xt SR AR >
IR AR 58 /D, i HIRARE AT D ik, A 125 i R — VAT (A 9, B A W #6878
M FIIRRREAS, HAR AT AL, I 20 Y NK,  FRATIES BUPTRRE IR I (1 TR 45 SR, B
p(Y =11 X)), Hr yhat all WM KIS R, yhat step NELACR LR, v WIRA
RIFIEAE 1 AT, O 4 JosN .

13 PRSI B — A B0 0] IV PR TG 45 R

No. vy vhat all vhat step No. vy vhat all vhat_step
1 1 . 220446e-16 4. 449244e-11 11 . 644294e-12 1. 000000e+00
2 0 . 220446e-16 2.220446e-16 12 1 .000000e+00 1. 000000e+00
3 1 . 000000e+00 1. 000000e+00 13 0 . 117576e-09 9.917413e-11
4 1 .259190e-03 7.371268e-12 14 0 .000000e+00 2.220446e-16
5 0 . 682617e-03 9. 078459e-10 15 1 . 220446e-16 4. 19475207
6 1 . 000000e+00 1. 000000e+00 16 0 .000000e+00 2.220446e-16
7 1 . 000000e+00 1. 000000e+00 17 0 .000000e+00 1. 000000e+00
8 0 . 220446e-16 2.220446e-16 18 1 . 220446e-16 5.443514e-11
9 0 . 000000e+00 2.220446e-16 19 0 .501922e—01 2.220446e-16
0 0 . 220446e-16 9.917413e-11 20 1 . 220446e-16 1. 000000e+00

MRS p(Y" =1] X)) WAL T HPE B E AT BUS AT REvE . AR, R REREARC, A1)
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RN E o We? BAR,  TRATTI E ki N R o HIS A dfed DF A Tioh 2 SR HERR PR 2 A
[F VPR, TR EARBE « .
1. ETHEBE o FE A2 (mis—classification rate, MCR)

MCRle[Yi* ¢Yj‘j
m

ﬁ*mwmmﬁmaﬁ,{ﬁizjw%ﬁ@ﬁo

RS, MCR EHOZABIILLZE. W] MCR=0, BEWAENA MM ILER: MCR=1, &
WRA T AT TOOM R o FRATTA) H ARt 2 2R/ IME MCR |, B EBALHI A o . AL 0 21 1 248
RIRIBME e, 115 MCR H/MERIYT, S gafe vl 13 BEEE 0, 1.

2. JETHZFIE (ROC) BALSIRITH

BARIA T LA BB U A T DLk BB ME o A, B IRATXFEE L8, W R 7 (s
ROEIXFERIUE, AT TR R ACAT SR 73 BAT R WA U AE BAT FEMa R 73 243 S 82
—REERF . FSE R, JRATE IR AT L RENS NS TS BLSEAT S 1 R R BT SR, XA
RO RBUXREE, AU ilr STy, FRBUS K. xSt ERAT g g, &
IR AAY BRI BT ST —38, XA PR 2R SR, 1 Hoa g JB B i R DT I 28 5F 7 4H

PG T R A0, BRRA G ISE Y = O FML Y =1 MIMER p(Y" =1|Y" = 0) LA ILS:
MY =1WNN Y =1 ME p(Y, =1|Y =1) . FAIE%A%E TPR (True positive rate)

= p(Yj* =1|Y =1) L7, T FPR (False positive rate) = p(Yj* =1|Y = 0) /N iskss.
TR I — B o, FATAHNTT LA TPR LUK FPR (18, &4 (FPR, TPR) #FA&br#h b
JETR ok, BEEIT 2 BT 0 S R, IR ROC | I AR o sl SR8 I 40 2k SR .
i, BAN i AR B AR K ROC B ZRIE], ] =

V) e 21 0 Y SO S5 MR SR ] B 9245 B0 ROC |k, 71 i £ 2R i AT A A (R 0 B 3k
I H ) ROC 14k . L 4rfa ROC #iZe FIRIFR M 0. 7802, 1t di e FIRIFR M 0. 6538, MK HdiE
KE GG RIFRE, IS X LA ok AR R 4y 2858, AT — e mvemfi e, Ok
EHRLLB I, 7Rz et A ROC thek AR W 20 2K B O vERA P40 2, 10
MACKE AR XS TEAf

R ik, FATT LA E L PRI A FA VL RO RS, R B i AT AR 2 71 B fE
P51, FAT 5 (FPR, TPR) JEAE (0, 1) FEUTMIEIN], bt 45320 4 o M 0. 005
0. 995 BAES, B —VERIGET, SrAARERNG 9 AN TS S0 K TNk A A Rk 5 ATk B
SEMG YA, 1L AN S0 Tk A R A 2 NI 9 A, SRR T R =N 70%,
BRIy MCR =30%,  FAIEIZ BB o A4S 8 R s b OB P28 8, BIECSIME o =0. 5, XA
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iy B)>0.5

0, p(X,” B)<0.5
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5. B

5.1 fx—

BRIIAGETE in R #

library (sqldf)

a=read. table (“t3. txt”, header=T)
a$y=(a$DECTSTON=="Y")

sqldf(” select X1, count (%), avg(y
sqldf(” select X2, count (%), avg(y
sqldf(” select X3, count (%), avg(y
sqldf(” select X4, count (%), avg(y
sqldf(” select X5, count (%), avg(y
sqldf(” select X6, count (%), avg(y

from a group by X1 order by avg(y) )
from a group by X2 order by avg(y) )
from a group by X3 order by avg(y) ”)
from a group by X4 order by avg(y) ”
from a group by X5 order by avg(y) ”
from a group by X6 order by avg(y)
sqldf(” select X7, count (%), avg(y) from a group by X7 order by avg(y)
sqldf(” select X9, count (x), avg(y) from a group by X9 order by avg(y)
sqldf (” select X8, count (x),avg(y) from a group by X8 order by avg(y)
sqldf(” select X10, count (x), avg(y) from a group by X10 order by avg(y) ”)

5.2 f¥x—

library (rpart)

library (MASS)

library (ROCR)

library (pROC)

library (sqldf)

#

a=read. table (“t3. txt”, header=T)
a$x11=1x(a$X1=="no’)
a$x12=1*(a$X1=="1light’)
a$x13=1*%(a$X1=="mid )
a$x21=1%(a$X2=="no’)
a$x22=1% (a$X2=="branch’)
a$x3=1%(a$X3=="positive’)
a$x4=1%(a$X4=="positive’)
a$x51=1x (a$X5==" leftliver’)
a$xh2=1%(a$X5=="rightliver’)
a$x6=1. 5% (a$X6=="small’ ) +4* (a$X6=="middle ) +7. 5% (a$X6=="big ) +10% (a$X6=="verybig )
a$x7=1*(a$§X7=="dilation’)
a$x81=1%(a$X8=="integrate’ )
a$x82=1% (a$X8=="part’)
a$x9=1*(a$X9=="have’)
a$x101=1*(a$X10=="no’)
a$x102=1*(a$X10=="less’)
a$y=1%(a$DECISION=="Y")

)
)
)
)
)
)
)
)

)
)
)
)
)
)

dim(a)
data=al, c(12:28) ]
dim(data)

#logistic regression for all valueables
mylogit <- glm(y ., data = data, family = binomial(logit))

summary (mylogit)

mylogitl <- step(glm(y"., data = data, family = binomial (logit)))
summary (mylogitl)
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n~n

fmla <—paste (names(data)[17],”"”, paste(names(data)[1: length(names(datal, 1:17]))-1], collapse="+"))

fmla <- as. formula(fmla)

#8028 XK
for (i in 1:20) {
#split function to split dataset into training set and validate set
splitdf <- function(dataframe, i) {
validateindex=1
trainset <- dataframe[-validateindex, |
validateset <- dataframe[validateindex, ]
list (trainset=trainset, validateset=validateset)
1
splitdata <- splitdf(data, i)
train data <- splitdata$trainset
validate data <- splitdata$validateset

#logistic regression
mylogit <— glm(y x11+x12+x3+x4+x6+x82+x9, data = train_data, family = binomial (logit))

predict _mylogit <- predict (mylogit, newdata = validate data, type = “response”)
if (i==1) {
predict mylogitl=predict mylogit }

if (i==2) {

predict mylogit2=predict mylogit }
if (i==3) {

predict mylogit3=predict mylogit |
if (i==4) {

predict mylogit4=predict mylogit |
if (i==5) {

predict mylogitb=predict mylogit }
if (i==6) {

predict mylogit6=predict mylogit }
if (i==7) {

predict mylogit7=predict mylogit }
if (i==8) {

predict mylogit8=predict mylogit }
if (i==9) {

predict mylogit9=predict mylogit }
if (i==10) {

predict mylogitlO=predict mylogit }
if (i==11) {

predict mylogitll=predict mylogit }
if (i==12) {

predict mylogitl2=predict mylogit }
if (i==13) {

predict mylogitl3=predict mylogit }
if (i==14) {

predict mylogitl4=predict mylogit }
if (i==15) {

predict mylogitlh=predict mylogit }
if (i==16) {

predict mylogitl6=predict mylogit }
if (i==17) {

predict mylogitl7=predict mylogit }
if (i==18) {

predict mylogitl8=predict mylogit }
if (i==19) {

predict mylogitl9=predict mylogit }
if (i==20) {
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predict_mylogit20=predict mylogit }

}

predict_mylogitO=c (predict mylogitl, predict mylogit2, predict mylogit3, predict _mylogit4, predict _mylog
ith, predict mylogit6, predict mylogit7, predict mylogit8, predict mylogit9, predict mylogitl0, predict my
logitll, predict mylogitl2, predict mylogitl3, predict mylogitl4, predict mylogitlh, predict mylogitl6, pr
edict mylogitl7, predict_mylogit18, predict mylogitl19, predict _mylogit20)

for(i in 1:20) {
#split function to split dataset into training set and validate set
splitdf <— function(dataframe, i) {
validateindex=1i
trainset <- dataframe[-validateindex, ]
validateset <- dataframelvalidateindex, |
list (trainset=trainset, validateset=validateset)
!
splitdata <- splitdf(data, i)
train data <- splitdata$trainset
validate data <- splitdata$validateset

#logistic regression

mylogit <- glm(fmla, data = train_data, family = binomial(logit))

predict _mylogit <- predict (mylogit, newdata = validate data, type = “response”)
if (i==1) {

predict mylogitl=predict mylogit !

if (i==2) {

predict mylogit2=predict mylogit }
if (i==3) {

predict mylogit3=predict mylogit }
if (i==4) {

predict mylogit4=predict mylogit |
if (i==5) {

predict mylogitb=predict mylogit }
if (i==6) {

predict mylogit6=predict mylogit }
if (i==7) {

predict mylogit7=predict mylogit }
if (i==8) {

predict mylogit8=predict mylogit }
if (i==9) {

predict mylogit9=predict mylogit }
if (i==10) {

predict mylogitlO=predict mylogit }
if (i==11) {

predict mylogitll=predict mylogit }
if (i==12) {

predict mylogitl2=predict mylogit }
if (i==13) {

predict mylogitl3=predict mylogit }
if (i==14) {

predict mylogitl4=predict mylogit }
if (i==15) {

predict mylogitl5=predict mylogit }
if (i==16) {

predict mylogitl6=predict mylogit }
if (i==17) {

predict mylogitl7=predict mylogit }
if (i==18) {

predict mylogitl8=predict mylogit }
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if (i==19) {

predict mylogit19=predict mylogit }
if (i==20) {
predict_mylogit20=predict mylogit }
1

predict_mylogitl=c (predict mylogitl, predict mylogit2, predict mylogit3, predict _mylogit4, predict _mylog
ith, predict mylogit6, predict mylogit7, predict mylogit8, predict mylogit9, predict mylogitl0, predict my
logitll, predict mylogitl2, predict mylogitl3, predict mylogitl4, predict mylogitlh, predict mylogitl6, pr
edict mylogitl7, predict_mylogit18, predict mylogitl9, predict mylogit20)

cbind(predict mylogitl, predict mylogit0)

#ROC

#ROC

pred<- prediction(predict _mylogit0, datal, 17])
perf<{— performance (pred, “tpr”, “fpr” )

pred1<- prediction(predict mylogitl, datal, 17])
perfl1<— performance (predl, “tpr”, “fpr” )

plot (perf)

plot (perf, main="Logistic Regression OC Curve”, xlab="False positive rate”, ylab="True positive
rate”, col="red”)

plot (perfl, col="blue”, add=T)

roc (datal, 12], predict_mylogit0)

roc (datal, 12], predict mylogitl)

for(i in 1:20) {

print (i*0. 05)

print (table ((predict _mylogit0>0. 05%i)*1, data$y))
}
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