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Introduction
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04 Recommend additional factors for the 
addition of a GLB to the product

03 Predict future lapse rates given sample 
product data

02 Narrow down 4 key factors to include in 
lapse rate equation

01 Proposing new lapse rate formula for Sgt. 
Pepper Financial Group

Goals
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Evaluating Factors for Lapse Formula
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Methodology

Linearly modeled all predictors given

Linear Modeling in RStudio01

Obtained 4 most contributing factors
Leap Analysis in RStudio02

Compare equation with historical data
Match Analyzed Equation03

04 Evaluation of Comparison
Examined R2, MAPE, BIC of data
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High mortality rate→high lapse rate

Mortality Rate

High crediting rate→retention of policyholders

Crediting Rate

Long term indicator of future interest rate

10 Yr. Treasury Rate

Penalty discouraging early lapse/withdrawal

Surrender Charge

Impactful 
Factors
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Proposed Lapse Formula
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Lapse Rate as a function of the 4 proposed variables. 

a = Mortality Rate

b = Crediting Rate

c = 10-Year Treasury Rate

d = Surrender Charge

ꞵ0 = 0.1135

ꞵ1 = 0.516

ꞵ2 = -0.876

ꞵ3 = 1.08

ꞵ4 = -1.06
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10

MAPE (including outlier): 18.594%
MAPE (excluding outlier): 17.772%

MAPE (including outlier): 14.163%
MAPE (excluding outlier): 12.765%

MAPE (including outlier): 8.614% 
(no outlier)

Matching Equation with Historical Data

Cumulated R2: 0.3154
BIC (8 Variables): -572.27
BIC (4 Variables): -592.13

Cumulated R2 and BIC 
solved by using R Studio

MAPE: 



Lapse Rate Predictions with Projected 
Data
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Year
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037

Projected Lapse Using Equation a = Mortality Rate
b = Crediting Rate

c = 10-Year Treasury Rate
d = Surrender Charge
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Projected Lapse
3.00%
3.00%
3.00%
4.49%
7.02%
9.08%
10.21%
11.13%
13.40%
12.83%
14.37%
13.04%
14.74%
14.07%
14.17%

10 Yr. Treasury Rate
3.96%
3.95%
4.00%
4.19%
4.28%
4.93%
5.07%
5.64%
5.80%
5.50%
6.16%
5.90%
7.42%
6.60%
7.00%

Surrender Charge
12%
10%
10%
7%
5%
4%
3%
2%
0%
0%
0%
0%
0%
0%
0%

Crediting Rate
4.50%
4.50%
4.50%
4.70%
4.80%
4.80%
5.00%
5.00%
5.00%
5.20%
5.20%
5.50%
5.50%
5.50%
5.50%

Mortality Rate
0.06%
0.46%
1.79%
0.30%
1.05%
1.64%
1.81%
0.34%
0.32%
0.18%
1.77%
0.26%
0.37%
0.78%
0.14%

Account for 17.09% 
increase outlier



Additional proposed factors
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Additional Proposed Factor, Monthly 
Unemployment Rates

Focused on policyholders before GLB 
occurs

Unemployment Rate doesn’t account 
for retirees

Assume policyholders schedule GLB to 
correlate with retiring.

02

03

01
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Unemployment Example
● Study by SOA, showing that Lapse Rate vs. Unemployment Rate are weakly 

correlated. (Modeling the Unemployment Risk in Insurance Products, SOA)
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Results and Recommendations
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MAPE Interpretation
We solved for the Mean Absolute Percentage Error, a good estimate of the data is generally accepted to have an 
MAPE of ≤ 20%.
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R2 Interpretation
Obtained an R2 value of 0.3154 using RStudio. Relatively accurate to the cumulative data given a large set of 
variables to consider.  

BIC Interpretation
Bayesian Information Criterion is a measure of the simplicity and relative accuracy of the linear representation. 
Measures absolute difference between 2 BIC; ≥ 6 is significant. 

Overall Recommendation
Our equation builds a relatively good prediction using Mortality Rate, Crediting Rate, 10 Yr. Treasury Rate, and 
Surrender Charge. These 4 variables and our equation should be of good use to Sgt. Pepper Financial Group.



Why does Unemployment Matter?

Previous 
unemployment 

rates predict 
future months 

lapse rates

01 02

If unemployment 
occurs, long term 
priorities change.

03

Unemployment 
targets 

policyholders 
who haven’t 

received GLB.
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RStudio Appendix

19



(A) Summary of Linear Regression
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(B)  Summary of 8 Variable Model
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(C) Summary of Reduced Linear Regression

22



(D) BIC Calculations
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(E) BIC Implementation
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Thank You! Any questions? 

25


