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(Figure 1) Estimating Results of Lee—Carter model Parameters

Estimated parameters of «,, the average mortality, showed a pattern of continuous
increase according to the age. Estimated parameters of 3., sensitivity to the mortality
improvement trend, showed higher at lower age and lower at higher age. Estimated
parameters of k;, the rate of mortality improvement, showed a steady decline.
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(Table 1) Calculating Results of Risk Adjustment(RA) for Life Annuity: Male Case

The mortality risk adjustment for male life annuity was 0.47% to 0.62% in the 70%
confidence interval, 0.73% to 0.95% in the 80% confidence interval, and 1.12% to
1.45% in the 90% confidence interval , Risk adjustment increases with age. However,
when the volatility risk and the trend risk are both reflected, it is 0.69% ~ 0.88% in the
70% confidence interval, 1.10% ~ 1.42% in the 80% confidence interval and 1.71% ~
2.25% in the 90% confidence interval. Therefore, if the trend risk is not included in the
risk adjustment, the risk adjustment may be underestimated.

a) Only Volatility Risk (Unit: Won)
percentile Age 55 60 65 70
50 Liability 19.38 17.09 14.57 11.91
70 Liability 19.47 17.18 14.65 11.98
RA 0.47% 0.52% 0.57% 0.62%
80 Liability 19.52 17.23 14.70 12.02
RA 0.73% 0.82% 0.89% 0.95%
90 Liability 19.60 17.30 14.76 12.08
RA 1.12% 1.25% 1.36% 1.45%
b) Volatility and Trend Risk (Unit: Won)
percentile Age 55 60 65 70
50 Liability 19.42 17.13 14.60 11.93
70 Liability 19.55 17.26 14.72 12.04
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RA 0.69% 0.76% 0.82% 0.88%
80 Liability 19.63 17.33 14.79 12.10
RA 1.10% 1.20% 1.32% 1.42%
90 Liability 19.75 17.45 14.90 12.20
RA 1.71% 1.90% 2.08% 2.25%
b) 94
o FAAFY P WHEAH AN Wi B 70%  AETiolA
0.21%~0.34%, 80% AIZ7E710lA] 0.44%~0.67%, 90% A= 7710lA 0.69%~1.05%% LFEr:

on P v IR|E Aol F7IFHA AR ST ANEERQ] =2 ol v
3 WA Ushdth wEd Y FAeEE 2F RISE A 70% AlERlelA
0.30%~0.42%, 80% A1=77101A4] 0.63%~0.86%, 90% AlZE101A 1.01%~1.45%% LR
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(Table 2) Calculating Results of Risk Adjustment(RA) for Life Annuity: Female Case

Female cases show similar results with male cases

a) Only Volatility Risk

(Unit: Won)

percentile Age 55 60 65 70
50 Liability 21.94 19.80 17.33 14.57
70 Liability 21.99 19.85 17.38 14.62
RA 0.21% 0.27% 0.30% 0.34%
80 Liability 22.04 19.90 17.43 14.67
RA 0.44% 0.52% 0.59% 0.67%
90 Liability 22.09 19.96 17.49 14.72
RA 0.69% 0.81% 0.91% 1.05%
b) Volatility and Trend Risk (Unit: Won)
percentile Age 55 60 65 70
50 Liability 21.95 19.82 17.36 14.60
70 Liability 22.02 19.89 17.42 14.66
RA 0.30% 0.32% 0.38% 0.42%
80 Liability 22.09 19.96 17.49 14.73
RA 0.63% 0.71% 0.78% 0.86%
90 Liability 22.18 20.05 17.58 14.81
RA 1.01% 1.14% 1.29% 1.45%
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(Table 3) Calculating Results of Risk Adjustment(RA) for Whole life insurance: Male Case

The mortality risk adjustment for male whole life insurance was 0.67% ~ 0.93% in the
70% confidence interval, 1.05% ~ 1.49% in the 80% confidence interval and 1.60% ~
2.21% in the 90% confidence interval. As age increases, risk adjustment decreases.
However, when the volatility risk and the trend risk are both reflected, it is 0.93% ~
1.43% in the 70% confidence interval, 1.46% ~ 2.31% in the 80% confidence interval
and 2.31% ~ 3.51% in the 90% confidence interval.

a) Only Volatility Risk (Unit: Won)
percentile Age 40 45 50 55
50 Liability 0.247 0.294 0.347 0.406
70 Liability 0.249 0.296 0.349 0.409
RA 0.93% 0.87% 0.77% 0.67%
80 Liability 0.250 0.298 0.351 0.411
RA 1.49% 1.37% 1.22% 1.05%
90 Liability 0.252 0.300 0.353 0.413
RA 2.21% 2.02% 1.83% 1.60%
b) Volatility and Trend Risk (Unit: Won)
percentile Age 40 45 50 55
50 Liability 0.246 0.293 0.346 0.405
70 Liability 0.250 0.296 0.350 0.409
RA 1.43% 1.24% 1.11% 0.93%
80 Liability 0.252 0.299 0.352 0.411
RA 2.31% 1.99% 1.74% 1.46%
90 Liability 0.255 0.302 0.355 0.415
RA 3.51% 3.12% 2.72% 2.31%
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(Table 4) Calculating Results of Risk Adjustment(RA) for Whole life insurance:
Female Case

Female cases show similar results with male cases

a) Only Volatility Risk (Unit: Won)
percentile Age 40 45 50 55
50 Liability 0.195 0.234 0.279 0.332
70 Liability 0.197 0.236 0.281 0.335
RA 1.04% 1.02% 0.96% 0.90%
80 Liability 0.199 0.237 0.283 0.336
RA 1.73% 1.66% 1.53% 1.42%
90 Liability 0.201 0.239 0.285 0.339
RA 2.66% 2.47% 2.29% 2.12%
b) Volatility and Trend Risk (Unit: Won)
percentile Age 40 45 50 55
50 Liability 0.196 0.234 0.278 0.331
70 Liability 0.199 0.237 0.282 0.335
RA 1.62% 1.48% 1.33% 1.16%
80 Liability 0.201 0.239 0.284 0.338
RA 2.58% 2.33% 2.10% 1.86%
90 Liability 0.203 0.242 0.287 0.341
RA 3.81% 3.53% 3.19% 2.81%
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{Figure 2) Volatility Trend of Life Annuity and Whole Life Insurance Cash Flow
for the Male Policyholder at the age of 55

Whole life insurance cash flow volatility is greater than life annuity. This is consistent
with IFRS17 Risk Adjustment(Principle 3).
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(Figure 4) Volatility Trend of Life Annuity and Whole Life Insurance Cash Flow
as Policyholder Age increase

According to IFRS17 Risk Adjustment (Principle 2), the decrease in maturity is a factor
in reducing risk adjustment. However, the risk adjustment of the life annuity increases
with the increase of policyholder's age. This is because the risk adjustment increase
effect (Principle 3) is greater than the risk reduction effect (Principle 2). On the other
hand, in the case of life insurance, Risk adjustment decreases with the increase of
policyholder's age.
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Abstract

When IFRS17 is applied, insurance contracts should be valued in a way that
is different from the current GAAP in measuring insurance contracts.
Measuring the contracts, risk adjustment should be measured separately. In
this paper, we have measured the mortality rate risk adjustment using the
Lee-Carter model. As a result of the analysis, risk adjustments for annuity
products for men and women are 0.69 ~ 2.22% and 0.30 ~ 1.45% respectively.
Risk adjustments for whole life products for men and women are 0.93 ~ 3.51%
and 1.16 ~ 2.81% respectively. For the same sex and age, the risk adjustment
of the whole life product is bigger than that of the annuity product. In the
case of the annuity product, the risk adjustment of women is smaller than that
of men in general. In addition, as the entry age increases, risk adjustments of
annuity products increase and those of whole life products decrease. The
results seem to be consistent with the nature of risk adjustments in IFSR17.
We expect this study to contribute to the basic research on how to calculate
the risk adjustment for the mortality rate, and it can be used as a basic study

to discuss risk measurement method in the future.

% Keywords: IFRS17, risk adjustment, life annuity product, whole life

product, Lee-Carter model



