
 

 
 
 

 
 
 

 
 
 Article from: 

International News
     
                                                    August 2011 – Issue No.54         



AuguSt 2011 | INTeRNATIONAL News |  29

CONTINUEd ON PAgE 30

Lina Xu, PhD., FSA, MAAA, is 
director at Prudential in Newark, 
N.J. She can be reached at  
Lina.Xu@prudential.com.

Comparison of Mortality Experience 
for Some Asian Countries 
By Lina Xu

T o ensure confidence in the pricing and 
valuation of products, a mortality study 
is one of the tasks that must be per-

formed by any actuary. Quite often an insurance 
company’s mortality experience is measured by 
comparing it to its industry’s mortality experi-
ence. Comparing mortality experience between 
countries is especially important for managing 
an international insurance business.

This article compares the insurance industry’s 
mortality experience for Japan, Korea, China, 
and Taiwan. The industry’s mortality experience 
that has been analyzed includes the variables of 
age, policy year and gender.

Mortality trends for Japan, Korea, Taiwan, 
China and/or the United States are studied, 
and the results are summarized and compared 
in this article. The trend analysis is focused on 
the mortality improvement/deterioration. It is 
important to look at the industry (short-term) 
mortality trend, as well as the population (long-
term) mortality trend for the mortality improve-
ment analysis. 

The population data can sufficiently provide 
length and volume of data to permit such a study. 
The short-term industry trend analysis, the mor-
tality improvement/deterioration by gender, 
cause of deaths, and type of medical under-
writing are studied for Japan and Korea. The 
long-term population trend analysis, Lee-Carter 
model, has been used to model and analyze the 
mortality trends for Japan, Taiwan, and Korea.

This article will summarize the leading causes 
of death and mortality experience by cause of 
death for Japan, Korea, and China. It will sum-
marize the results of the population mortality 

improvement by age for Japan, Korea, Taiwan and the 
United States. 

1. dATA SUMMARy
Data information for the four countries includes the 
observation year(s), unit of investigation, the expected 
mortality, exposure, and number of deaths for each 
country. The data information will be summarized by 
attained age (age), policy year, type of underwriting 
and, if applicable, both genders.

This study is based on the latest insurance industry data 
information available from the four countries. 

Table 1.1 displays the observation years, unit of inves-
tigation, the expected mortality and exposure for each 
country under the investigation in this report. 

Please note that China and Korea observation years 
(Table 1.1) are the same observation period as the 
period used in developing the industry’s table CL00-03 
and the 5th EMT, respectively. The expected mortality 
used for analysis in this report is tables CL00-03, SMT 
07, the 6th EMT and 02TSO for China, Japan, Korea 
and Taiwan, respectively, unless otherwise indicated.

Table 1.1 data Information by Country

Type of Information China Japan korea Taiwan

Observation year 2000-03 2001-05 2000-02 2007

Expected Mortality CL00-03 SMt 07 6th EMt 02tSO

Unit of Investigation Count

Exposure  79,960,360 285,205,040 73,080,921 26,680,124 

Number of deaths 47,007 898,484 119,135 42,445 
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2. MORTALITy RATE ANd ExPERIENCE
This section will summarize and compare the 
mortality rate for attained age, policy year, 
and the combination of the age and policy year 
for both male and female. The comparison in 
this article is the ratio of actual mortality to 
Japanese actual mortality, unless otherwise 
indicated.

Table 2.1 shows that the Japanese mortality is 
apparently the highest among these countries 
for both the actual and expected mortality. 
Comparing Korea, China and Taiwan overall 
mortality to Japanese (the ratio of the country’s 
mortality to the Japanese mortality), it is about 
41 percent, 20 percent and 55 percent, respec-
tively. When comparing the expected mortality, 
it is about 32 percent, 19 percent and 36 per-
cent, respectively. 

The high Japanese actual and expected mortal-
ity is due to high exposure distribution at the 
higher policy years and at the older attained 
ages, both of which will cause mortality rates to 
rise. In contrast, China has about 89 percent of 
its exposure distributed through policy years 1 
through 4, and a larger percentage of exposure 
is concentrated at the younger ages. Therefore, 
comparison of the mortality for different coun-
tries should analyze the mortality and the 
experience by age and policy year, as well as 
by type of underwriter if the underwriting data 
information is available. 

Mortality Experience by Age
The actual and expected mortality experience 
by attained age and gender are summarized in 
this subsection.

Table 2.2 shows that Taiwan had the highest 
mortality rates for all ages for both genders 
except for females younger than 20, where 
Korea was higher than Taiwan. Japan gener-

For all four countries, the exposure and the 
number of deaths were classified by five-year 
attained age group (except that China gave the 
issue age information), gender and policy year.

The length of the policy year information given 
for each country is different. China gave the 
policy years 1 through 4, and 5+; Korea gave 
the policy years 1 through 5, and 6+; Taiwan 
only gave the first policy year; and Japan gave 
policy years 1 through 10, and 11+.

China has only eight policy years contributed in 
this study, and about 62 percent of the exposure 
is concentrated in the first two policy years. 
The exposure for the fifth and subsequent 
policy years is only about 11 percent. 

Japanese data also provides information on the 
cause of death: the mortality and the percent-
age of the number of deaths by cause (to the 
total number of deaths) were provided by age, 
gender and type of underwriting for each year. 
Korean data also provides information on the 
cause of death: the percentage of the number of 
deaths by cause (to the total number of deaths) 
was provided by gender and by leading cause 
of death. 

Table 2.1 Actual (A) and Expected (E) 
Mortality Rates and Experience by Gender
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ally had the lowest mortality except for ages 
younger than 30, where China is the lowest.

The younger age mortality is noteworthy for 
China and Korea. The mortality for China 
and Korea is about 17 percent and 54 percent 
higher, respectively, than the Japanese mortal-
ity for males, while for females it is about 71 
percent and 102 percent higher, respectively, 
than the Japanese mortality. The older age (age 
older than 64) mortality is significant for Japan. 
The mortality for age 65 and older for Japan is 
the lowest among the four countries for both 
genders except for the Chinese male, where it is 
24 percent higher than Japanese male mortality 
at ages older than 64. 

See also Figure 2.1 for graphic illustration. 
Figure 2.1 displays the mortality by attained 
age for male only; the female pattern would 
be similar.

Table 2.3 summarizes the expected mortality by 
age and gender for each country. The expected 
mortality is based on each country’s latest indus-
try table as summarized in Table 1.1. 

Table 2.3 shows that Taiwan has the high-
est expected mortality across all ages and for 
both genders, while Korea generally has lower 
expected mortality for all ages and for both 
genders except under age 20.

Figure 2.2 on the next page shows that Taiwan 
males have the highest expected mortality 
across all ages, while Korean males generally 
have lower expected mortality for all ages 
except under age 20, where China is the low-
est. Female mortality displays a similar pattern.

Mortality Experience for Policy Year
Japanese policy year actual mortality and the 
ratio of the actual mortality to the expected 

Table 2.2 Mortality (Per 1,000) by Attained Age

 
Figure 2.1 Male Actual Mortality 

Male Mortality By Attained Age

Table 2.3 Expected Mortality Per 1,000
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mortality (Experience A/E) were available by 
medical examination and policy years through 
11+. However, data from other countries was 
only available by gender and policy years 
through 5+ or 6+. For comparison purposes, 
we used Japanese policy years 6–10 instead of 
policy years 6+ in Table 2.4.

Table 2.4 shows that Chinese mortality is the 
lowest by policy year and for both genders. 
Chinese mortality decreases by policy year 
from the second policy year for both male and 
female; the later policy years’ mortality, espe-
cially 5+, will be solely based on data from 
issue years prior to 2000. When looking at data 
more closely, it seemed that this country had 
not fully collected data for issue years prior to 
2000.
 
Korea experienced a higher-than-expected 
mortality for policy years 4 and above. This 
pattern is expected since the underlying data 
(period 2000–2002) in this study is the base 
data for developing the 5th EMT. With mortal-
ity improvement, the current Korean expected 
mortality table, the 6th EMT, should have 
mortality rates generally lower than the prior 
mortality by attained age. (The 6th EMT is 
developed based on 2003–2005 data.) 

Mortality Experience for Age and Policy 
Year
Table 2.5 and Figure 2.4 summarize and dis-
play the first policy year mortality for the four 
countries.

Table 2.5 and Figure 2.4 show that the first year 
mortalities of Korea, China and Taiwan are all 
higher than the Japanese first year mortalities 
for all ages. For ages older than 19, Japanese 
first policy year mortality is the lowest among 
all four countries.

Since we do not have Taiwan policy years 2 and 
older data information, we will not analyze and 

Figure 2.3  China, Japan, and korea Mortality by Policy year

Figure 2.2 Expected Mortality (Per 1,000) 

Male Expected Mortality By Attained Age

Mortality Experience for Policy Year

Male Mortality (Per 1000) for Policy Year
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compare Taiwan’s mortality for policy years 2 
and older in the rest of this subsection. 

Table 2.6 and Figure 2.5 summarize and dis-
play the policy years 1–4 mortality for Japan, 
Korea and China.

Table 2.6 shows that Korean and Chinese 
policy years 1–4 mortality rates are both higher 
than Japanese mortality rates for all ages. 

Table 2.7 summarizes the mortality rates by 
policy year for ages 0–19, 30–39 and 50+.

Figure 2.6 graphically displays the mortality by 
policy year for ages 0–19, 30–39 and 50+ for 
the three countries. The graphs seem to imply 
anti-selection mortality for both Korea and 
China for ages 0–19. 

Korean mortality is increased by policy year 
for ages 30–39; this pattern is different from 
the pattern in ages 0–19, where the mortality 
decreases by age.

Table 2.7 shows that the mortality ratios (to the 
Japanese mortality) are extremely low at policy 
years 6+, especially for the Chinese compari-
son; this implies that Japanese mortality rates 
are high at older ages and older policy years. 

3. MORTALITy TRENd
Mortality improvement in the short term, using 
the industry data, and in the long term, using 
the population data, will be investigated in this 
section. The mortality improvement/deteriora-
tion that uses the industry data will investigate 
the mortality trend by cause of death. The Lee-
Carter method is used to model the long-run 
age-specific mortality improvement for Japan, 
Taiwan, the United States and Korea.

Short-Term Mortality Trend
When looking at the mortality trend, it is 
important to identify the improvement or dete-

*For Japan, the actual mortality and the experience A/E uses policy years 6–10 rather 
than the policy year 6+. 

Table 2.4 Actual Mortality and Experience A/E

Table 2.5 and Figure 2.4 First Policy year 
Mortality by Age for Male and Female Combined

First Policy Year Mortality per 1,000
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Mortality Per 1,000 for Age 0-19 Mortality Per 1,000 for Age 30-39 Mortality Per 1,000 for Age 50+

Table 2.6 and Figure 2.5 Mortality Rates by Age for Policy years 1–4 

Table 2.7 Mortality by Policy year for Ages 0–19, 30–39 and 50+

Figure 2.6 Mortality by Policy year for Ages 0–19, 30–39 and 50+
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Mortality for Policy Year 1-4
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Table 3.3 shows that while the overall mortality 
improved by 0.06 percent and 0.94 percent for 
male and female, respectively, the neoplasm 
rate deteriorated for both males and females, 
which is caused by the medical examination 
policies. Moreover,  while all causes other than 
neoplasm improved for both genders, the medi-
cal examination policies either deteriorated (for 
example, heart disease and suicide) or showed 
a much lower improvement (than the non-med-
ical examination policies, see cerebrovascular 
and accident).

 
Tables 3.3 and 3.4 indicate that the male mor-
tality improvement for period 1996 (1997 for 
Japan) to 2005 is about 0.06 percent and 1.19 
percent for Japan and Korea, respectively, 
while the female improvement over the same 
period is about 0.94 percent and 2.43 percent, 
respectively.

Long-Term Mortality Trend
For studying the mortality trend, it is useful to 
study the population trend since we have the 
data information for a longer time period, and 

rioration by cause of death. For the short-term 
mortality trend analysis, we first list the lead-
ing cause of death for each country for our 
study period. Then we briefly summarize the 
trends of the leading causes of death. Thirdly, 
we study the mortality trend by each cause 
of death. Finally the mortality improvement/
deterioration is studied for each country if data 
permits.

Leading causes of death and the trends of the 
causes for each country are summarized in this 
section for Japan, Korea and China.

The leading cause of death in Table 3.1 is the 
largest percentage of death due to the cause for 
each country during the period.

The percentage of the number of deaths for 
malignant neoplasms and suicide generally 
increased from the period of 1997 to 1998 
to the period of 2001 to 2005. However, the 
percentage of the number of deaths for heart 
disease, cerebrovascular and accident generally 
decreased.

While further investigating the mortality 
improvement or deterioration for Japan and 
Korea, the mortality by age and by cause were 
analyzed for Japan since this country provided 
this information for the study. 

The Japanese mortality deteriorated for deaths 
due to malignant neoplasm and suicide. 
However, the mortality improved for deaths 
due to heart attack, cerebrovascular and acci-
dent for both genders from the period of 1997 
to 1998 to the period of 2001 to 2005. Table 
3.3 summarizes the mortality improvement (or 
deterioration if negative) by cause of death, 
type of underwriting and gender. Table 3.4 
summarizes the mortality improvement from 
period to period by gender for Korean insur-
ance industry data.

Table 3.1 Leading Cause of death and data 
Included in the Analysis

Table 3.2 Japanese and korean Leading Cause 
Trend from 1947 to 2005
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we also have older age data information. The 
population data can be used for annuity and 
pension mortality trend studies. 

The Lee-Carter (LC) model will be briefly 
described. The results will be summarized and 
compared for Japan, the United States, Korea 
and Taiwan. 

The LC model is based on the equation

     
(3.1)

The LC model models the age-specific rate and 
has modeled the covariances across ages by 
using the same time-varying parameter k. The 
rates in the LC model are always constrained 
to a life table system that fits the historical 
data. The rates obtained from the LC model 
are cohesive because of the forecasting of the 
single parameter k, which itself is a kind of 
compromise among the trends in all the indi-
vidual age-specific rates. 

Table 3.3 Percentage of Improvement (or deterioration if 
Negative) by Cause of death, UW and Gender for Period from 
1997 to 2005

Table 3.4 korean EMTs Mortality and Mortality Improvement
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Table 3.5 Population data Use by Country

The results from the LC modeling:
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Table 3.6 Mortality Improvement by Selected Age Bands and Gender 

Figure 3.1 Mortality Improvement by Age for Male and Female

Male Mortality Improvement (Percent) Female Mortality Improvement (Percent)

Table 3.6 displays that the improvement scale varies by age and gender. U.S. mortality improves the least for all ages and 
for both genders. For males, the Korean improvement scale is the largest for each age among all countries, while for females 
the Japanese improvement scale is the largest. See also Figure 3.1. o




