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- to implement targeted retention strategies and improve customer retention

Introduction rates. Survival regression is applied in economics and social sciences to study
various phenomena, including unemployment duration, marriage duration and

Survival analysis is a statistical method used to analyze time-to-event  time until default on a loan [3].

data. Whether it's predicting the lifetime of a machine, the duration until a

disease relapse, or the time until a customer churns, survival analysis provides Censored data, a hallmark of survival analysis, occurs when the event

valuable insights into these events. Survival regression, a subset of survival of interest hasn't occurred for some subjects by the end of the study period.

analysis, incorporates covariates or predictors to understand how different The most common form, where the event hasn't occurred by the end of

factors influence the time to an event. Survival analysis deals with studying the the study period. Occurs when the event of interest has occurred before

time it takes for an event of interest to occur. This event could be anything from  the stydy begins for some subjects, making it challenging to determine the

failure of a mechanical part to the occurrence of a disease. The primary focus exact time of occurrence. Survival regression techniques, such as the Cox

is on estimating the probability distribution of survival times and identifying proportional hazards model, effectively handle censored data by incorporating

factors that affect it. One of the key components of survival analysis is the these i lete ob tions into th Ivsis. Thi that subiect
survival function, denoted by S(t), which represents the probability of surviving €se incomplete observations Into the analysis. This ensures thal subjects

beyond time t. From this, other important metrics such as the hazard function ~ With incomplete follow-up contribute valuable information to the estimation of
(the instantaneous failure rate at time t, given survival up to t) and cumulative survival functions and hazard rates. Like any statistical model, it's crucial to
hazard function can be derived [1]. validate the assumptions and assess the performance of survival regression

. . . . . . . models. Various statistical tests, such as Schoenfeld residuals or time-
Survival regression extends survival analysis by incorporating covariates, i i
also known as predictors or independent variables. These covariates could dependent covariates, can be used to assess whether the proportional hazards

be demographic characteristics, clinical measurements, or any other relevant assumption holds for the covariates in the model. Goodness-of-fit tests, such
factors that might influence the survival time. The Cox proportional hazards s the Cox-Snell residuals or deviance statistics, can help evaluate how well
model is one of the most widely used survival regression techniques. It the survival regression model fits the observed data [4].
assumes that the hazard rate for an individual is proportional to the hazard rate . . . . . .
of a baseline population, with a multiplicative effect of the covariates. In many i Splitting the da.tasn'at into training and testing subsets OT u'smg techniques
real-world scenarios, the event of interest may not occur for all subjects within ~ like k-fold cross-validation can help assess the model's predictive performance
the study period. Survival regression can handle censored data, where the ~ On unseen data. In many real-world scenarios, the effects of covariates
event status is only partially observed, providing unbiased estimates even with on survival may change over time. For example, the impact of a particular
incomplete information. By including covariates, survival regression enables treatment on patient survival may diminish or increase as time progresses.
researchers to assess the impact of various factors on the time-to-event Survival regression models can accommodate time-varying covariates by
outcome. This allows for a more nuanced understanding of the underlying  g1owing the coefficients to change over time or by incorporating interactions
processes driving the event (2] between covariates and time. Modeling time-varying covariates requires
— careful consideration and may involve more complex modeling techniques,
Descrlptlon such as extended Cox models or parametric survival models with time-varying
coefficients. However, incorporating these dynamic effects can lead to more
Survival regression models can accommodate different types of covariate  accurate predictions and a better understanding of the underlying processes
effects, including time-varying covariates and interactions between covariates. driving the event of interest [5].
This flexibility makes it suitable for a wide range of applications. In medical
studies, survival regression is used to analyze patient survival times and .
identify prognostic factors for diseases such as cancer, cardiovascular COﬂClUSIOﬂ
diseases and HIV/AIDS. Engineers use survival regression to model the
reliability of mechanical systems and predict failure times of components, such Survival regression provides a powerful framework for analyzing time-to-
as turbines, engines and electronic devices. In business analytics, survival event data while accounting for covariates thatinfluence the event's occurrence.
regression helps predict the time until a customer churns, allowing companies By addressing challenges such as censoring, model validation and handling
time-varying covariates, researchers and practitioners can leverage survival
regression to gain valuable insights and make informed decisions in diverse
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9 . h@ . ) - tools, survival regression remains a vital tool for understanding and predicting
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