




𝑌𝑌 = 1 if account has either closed or defaulted in time 



𝑆𝑆 𝑡𝑡 = 𝑃𝑃 𝑇𝑇 > 𝑡𝑡

�𝑆𝑆𝐾𝐾𝐾𝐾 𝑡𝑡 = �
𝑗𝑗<𝑡𝑡

1 −
𝑑𝑑𝑗𝑗
𝑛𝑛𝑗𝑗

𝑑𝑑𝑗𝑗 = # of events in time period j
𝑛𝑛𝑗𝑗 = # of obs at risk in time period j



ID Year Age Event X
1 1900 1 0 25
1 1901 2 0 34
1 1902 3 0 97
1 1903 4 0 54
1 1904 5 1 21
2 1900 1 0 5
2 1901 2 0 67
2 1902 3 0 81
2 1903 4 0 64
2 1904 5 0 15
2 1905 6 0 34

ID Year Age Event X
1 1900 25 0 45
1 1901 26 0 67
1 1902 27 1 15
2 1900 49 0 90
2 1901 50 1 23
3 1900 18 0 14
3 1901 19 0 12
3 1902 20 0 48
4 1900 21 0 66
4 1901 22 0 25
4 1902 23 0 97

• How data is laid out depends on question being asked



ℎ𝑖𝑖 𝑡𝑡 = ℎ0 𝑡𝑡 𝑒𝑒𝑋𝑋𝑖𝑖 𝑡𝑡 𝛽𝛽











𝜆𝜆𝑗𝑗 𝑡𝑡 𝑋𝑋) = 𝜆𝜆0𝑗𝑗 𝑡𝑡 exp(𝑋𝑋𝑋𝑋)

�𝐹𝐹𝑖𝑖𝑖𝑖 𝑡𝑡 𝑋𝑋) = exp(− �𝐻𝐻0𝑗𝑗 𝑡𝑡 exp 𝑋𝑋𝑖𝑖𝛽𝛽 )

*Implementation of this in R can be done using Terry Therneau’s “Survival” package





• Risk underwriting determines what accounts are given a credit 
card solicitation

• According to stakeholder’s risk appetite, we can set cutoffs 
accordingly
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