Contents

1 Introduction: Several Classical Data Examples for Survival

Anmalysis. . . ... .. e 1
1.1 Example 1: The Standford Heart Transplant (SHT) Data. . . . .. .. 2
1.2 Example 2: Length of Hospital Stay of Rehabilitating Stroke
Patients in Taiwan . . . . ............. ... v, 4
1.3 Example 3: Gastric Carcinoma Data. . . ................... 4
1.4 Example 4: The Veteran’s Administration Lung Cancer Trials. ... 6
1.5 Example 5: Other Lung Cancer Data from a Clinical Trial . . .. .. 7
2 Elements of Survival Analysis. . . .......................... 9
2.1 Basic Concepts, Notations, and Classical Models. . . .......... 10
2.2 Classical Parametric Models for Complete Data. . .. .......... 12
23 CensoredData. .. .........c..uutiiii i 20
2.4 Doob-Meyer Decomposition. . . . ............c.viin..... 22
2.5 Nelson—-Aalen Estimator. . . ... ........................ 23
2.6 Kaplan-Meier Estimator. . . .. ......................... 23
2.7 Covariates Or Stresses. . . . . . oo v vt vttt 25
2.8 Accelerated Life Models. . . ... ..................o..... 26
2.9 Step-SHresses. . . ..o v v e 26
2.10 Transformation of the Time Under Covariates. . . ............ 29
3 The Cox Proportional Hazards Model . ..................... 35
3.1 Some Properties of the Cox Modelon E; . . ................ 37
3.1.1 Tampered Failure Time Model .. .................. 38
312 ModelGM. ... ... 39
3.2 Some Simple Examples of Alternatives for the PH Models. . . . .. 41
3.3 Partial Likelihood Estimation . ......................... 43
3.3.1 Breslow Estimator for the Baseline Cumulative Hazard
Function. . ......... ... .. i 44
3.3.2 The Stanford Heart Transplant Data as an Example. . . . .. 45
Xi

Bibliografische Informationen E
http://d-nb.info/1080803807 digitalisiert durch ! |I THLE


http://d-nb.info/1080803807

xii

Contents

3.4 Log-Rank Test and Robust Tests for Treatment Effect . . .. ... ..
34.1 Log-Rank Test and Weighted Log-Rank Test..........
3.4.2 Robust Inference: Preliminary . . ... ................
3.4.3 Robust Test with Covariates Adjustment . ............

The AFT, GPH, LT, Frailty, and GLPHModels. ..............
41 AFT Model. .. ... . e

Cross-Effect Models of Survival Functions .. .................
5.1 ChangePoint Model ............. ... . ... ... ... .....
5.2 Parametric Weibull Regression with Heteroscedastic
Shape Parameter . ... .......... ...
5.3 Cox-Type Model with Varying Coefficients ................
54 HsiehModel. . ... ... ... ... ...
5.4.1 Estimating Equation Processes . ...................
5.4.2 Sieve Approximation...........................

The Simple Cross-Effect Model. . . ... ......................
6.1 Semiparametric Estimation . . ..........................
6.2 An Iterative Procedure for Computing the Estimators. .........
6.3 Analysis of Gastric Cancer Data . . ......................
6.4 Multiple Cross-Effects Model . .........................

Goodness-of-Fit for the Cox Model . . . ... ...................
7.1 Omnibus Tests . . ... ot e

712 LinTest.. ... ..ottt
7.2 Test for PH Assumption Within a Wider Class . . .. ..........
7.2.1 The GPH and SCE Models as Alternative Hypothesis . . . .
7.2.2 The Hsieh Model as an Alternative . .. ..............
7.3 Test for Homogeneity Within a Wider Class: Two-Sample
Problem . ....... ... ... .. .
731 GPHand SCEModels. . ........................
732 TheHsiehModel ........... ... ... .. .........
733 Examples. ........uitiin e
7.4 Goodness-of-Fit for the Cox Model from Left Truncated
and Right-Censored Data . . .................... ... ....
741 Examples. ....... ..o iiiinetiineennnennn.



Contents Xiii

8 Remarks on Computations in Parametric and Semiparametric
Estimation. . .. ....... . ... ... . ... 101

9 Cox Model for Degradation and Failure Time Data. . . ... .. ... .. 109
9.1 Aging and Longevity, Failure and Degradation . . . ........... 109
9.2 Joint Model . ........ ... ... . . . . .. 112

References . ... .. ... ... . . . . . 115



