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Abstract

The aim of this study was to analyze and predict the survival time of lung cancer patients by means
of random survival forests and Cox proportional risk models. The study data were obtained from the
cancer dataset in the survival package in R language. First, the random forest method was used for
variable selection, and the results showed that gender and physical status were the key variables
that had a significant effect on survival time. Then, this paper further analyzes the effects of the above
variables on survival time using Cox proportional risk model. The results showed that the higher
the physical status score, the higher the risk of death, while female patients had relatively longer
but less statistically significant survival times. The analysis of the Cox proportional risk model showed
the model’s ability to discriminate between survival times was better and the model was overall sig-
nificant. Survival curves were plotted to visualize the difference in survival probability between dif-
ferent risk groups, and the results showed that the survival probability of the high-risk group was
significantly lower than that of the low-risk group. By plotting the ROC curve and calculating the AUC
value, the model was found to have moderate predictive ability in distinguishing between high- and
low-risk patients. In addition, the Bootstrap method verified the stability of the model, and the coef-
ficients for gender and physical status were more consistent in their estimates across multiple sam-
ples. The model contribution interpretation was further validated by the Shapley value that gender
and physical fitness status are important predictors of survival time, confirming their key role. In
summary, this study revealed the significant effects of gender and physical status on the survival
time of lung cancer patients through systematic variable selection, model analysis and multiple as-
sessment methods, and verified the robustness and validity of the model, which provides an important
reference for predicting patients’ prognosis in clinical practice.
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s, IO BT R ROREIR L AR ST DL AR SG B, IX LSRR RENS A R T e ) A [4] [5]. B AR
R, AhE U SEE D L f B i R, & TR A s SR R B DAL v 4 2 [R] o AR B A 2R 1 0 2R
R TRE 7, BONKE TSI A 0 TR DR SRR SR DU S e R S5 T W M e s D SR R, (58 T ke A
R BENUARMRGS & 7 2R M0, SR 1 P R HEf VE AN B AR PE[3] . X B SRE IV B EL AN
e, AT — A EET .

B, Bl B i e AN AE TR AE fiti i T rh P i A . i, UCH ML > e v (e i Al
W TR PP AN AL . IR BRGSO KE H S S B AR, AL A Y 2R AR i
T FEE B SCRF[6] . X LSRR AR T, BTN AR SR B S AL, 3 AL 2R F) TN
PERE

2. BiRiEAME oA

A SCAd H RSN R 15 = v survival AL (1) cancer Zi3E 4R, R N ZEIE I TG A BT 06 .
1) ZEYLH
AT AR BAEET BRI AAESR 1 PEAT T HRAER.

Table 1. Variable description
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Figure 1. Variable correlation heat map
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Table 2. Variable selection results

F2 BWEIEFL

S BT X R FRIAE (S 7)
family surv
var. selection Variable Hunting (VIMP)
conservativeness medium
dimension 7
sample size 104
K-fold 5
no. reps 50
nstep 1
ntree 500
nsplit 10
mvars 2
nodesize 2
refitted forest TRUE
model size 1.68 £0.4712
PE (K-fold) 45.9126 * 8.3596
Top variables rel.freq
sex 30
ph.ecog 26

F#< 2 A1, “Variable Hunting (VIMP)” 77237 AR S 8, 25 5L B 1407 (sex) F AR BE IR 25 (ph.ecog)
152 IR BELAE AR RRAR B0 2R 23 ) H B 30 A1 26 1R, 3 BH I PR A A8 B0 A A7 I [R] B A 8 (1 0l 4 H
BB BN T BEEFRRTEATE, BIREERNT, HAEHN 104, KIFZXEIEHN S5, HEEX
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BN 50, HHON L, REMEE N 500, ERECN 10, BEHN 2, WA KN 2, BAIEGE,
RUFRE A 1.68 + 0.4712, TR ZE(K #1)4 45.9126 + 8.3596. X EEZH LA B Hf 7 FALE Y 2%
TR B R rRa e AR RE 77, AT RERELE 3T 50 b AR e v i T 1 e
4.2. Cox tb BN EAREY 2 45

RN T BRI R R, ASCRA T Cox bl KUK R 34T 43 BT Cox HR RS —Fh
WAL T, HARBAE T 08 A 38 £ A0 & [R] I 6k A= A7 i) [] A 52

1) Cox HeAg] XUBS AR 7R fy B VA 25 B 4N % 3 Bl o

Table 3. Regression results

# 3. =3I
oy exp (coef) exp (coef)
A coef exp (coef) se (coef) z Pr (>)z|) lower 0.95 upper 0.95
sex —0.4004 0.6701 0.2170 -1.845 0.0651 0.4379 1.025
ph.ecog 0.5759 1.7788 0.1405 4.098 4.17E-05 1.3505 2.343

Hi# 3 AT, P53 (sex) ) R 4—0.4004, HR = 0.6701, p = 0.0651, #A 4R %5 (ph.ecog) i R EH 0.5759,
HR = 1.7788, p=4.17e-05, MAREAIFF5 R ZE AT R LLE H, ARRERAS A7 A1 35 A 1k i 5
Wi, BPARBEIRAS PP MBR R, SET AR, R AR A7 I A A — e RO, 2ot R A A I TR AR A
HIZEERAESLTT ORI 2 2 (p = 0.0651).

Table 4. Model statistical results

F+ 4. BRIGHTEER

Giit it fi
Concordance 0.654 (se = 0.032)
Likelihood ratio test 19.48 on 2 df, p = 6e—05

Wald test 19.61 on 2 df, p = 6e—05
Score (logrank) test 20.07 on 2 df, p = 4e-05

i3 4 W %0, Cox Hi% (¥ Concordance $8%CH 0.654, SR ELAG T . Wald K36 M2 3F40 K i 15 f 7 A A
FBAKEZ, p{E¥)/NT 0.001, XUEE KB Cox MR X 434 A2 [a] b/ Re J1icly, HAEAI KR 2.

43. EESHE

2R A AT 2, UL R e RURSE AT U 2L (K A A7 B 22 57

SRR B 2 FROR TR ZE AN R KU AR I A A AR B N TR AR AL . T DATE L R KU
PEAF R AR TR AL AR aT ORISR, [l o5 I (A RO HERS , ey XURS 2 A A A7 AR [, T
AR IS, 2L PR A= A7 3 U AN A v EL R PR B 18 . X — S5 2R Cox BB T 4518 — B, it — B IRAE 1
PR BRI T3 Xof A= A7 1 18] (R 5200

4.4. 8 ROC #iZk#F1 AUC &
N T VA BIELAE X 53 i KU R KB BT T RE /D, A SC41 T ROC HIZEIFITEE T AUC fi.
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Table 5. Bootstrap analysis results
%2 5. Bootstrap 7T HrZE R

Grita SR R E R
giit & JR UG i 22 PRtk
t -0.4003683 -0.02390182 0.2258895
t; 0.5759396 0.02977760 0.1708331

4.6. EETERE

Actual prediction: 0.16
Average prediction: -0.00
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SHAP Value (impact on model output)

Figure 4. Variable importance analysis
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