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ABSTRACT 
 

This paper examined the currency hedging strategy and its impacts on investment performance of Taiwan life 
insurance industry form 1999 to 2008. For the overall industry, currency hedging strategies yield positive results. 
However, if the life insurance industry is divided into two categories according to its ownership structure, i.e., 
domestic-owned and foreign-owned companies, the results show that the currency hedging strategies employing by the 
domestic-owned companies have more advantages than those of the foreign-owned firms. If the observed samples are 
further divided into publicly listed in TAIEX and others, our results show that hedging strategy have positive effects on 
listed companies. Our findings support the works in Glen and Jorion (1993) and Campbell et al. (2010) that hedging 
strategies improve foreign investment returns and can reduce the currency risks than unhedging strategies. Our 
empirical result indicates that SFAS No. 34 has significant effect on the currency hedging behaviors for the 
domestic-owned and the listed companies. 
 
Keywords: currency risk, hedging strategy, managerial discretion hypothesis, home equity bias puzzle. 



 

1. Introduction 
 
Two opposing views debate whether international 
investment portfolios should have currency hedging 
strategies. According to Modigliani and Miller 
proposition I (1958), hedging strategies in perfect 
capital markets (i.e., no asymmetric information, no 
taxes, and no transactions (including bankruptcy) costs), 
hedging should not affect the value of the firm; the firm 
value is independent of hedging policy. Conversely, 
Kaplanis and Schaefer (1991) proposed that hedging 
could reduce the volatility of a company's cash flow and 
currency risk, thus increasing the value of the company. 
The studies of Glen and Jorion (1993), Froot et al. 
(1993), Eun and Resnick (1994) and Odier and Solnik 
(1993) support foreign stock investment hedging. 
Several empirical papers, including Nance et al. (1983), 
Allayannis and Weston (2001), Haushalter (2000), 
Bartram et al.(2004), Ben Khediri and Folus(2009a, b) 
report results supporting the value-enhancing hypothesis. 
But Karim (2010) study result that use derivatives has 
no effect on firm valuation in French non-financial 
firms Hedging can stabilize a company’s value and 
maximize lifelong expected utility; therefore, managers 
often use hedging strategies (Gunther and Siems, 1995; 
Colquitt and Hoyt, 1997). 

 
10 years government bond yield rates from 5.25% fell 
to1.52% from the year 2000 to 2004. For reducing the 
negative interest-rate spread problems, Taiwan life 
insurances increase their asset allocation in the U.S. 
bond and equity securities market.1  The foreign 
investment allocation from 4.62% up to 27.11% since 
2000 to 2004 year ( shown in Table 1 and Figure 1). For 
reducing the negative interest-rate spread problems, 
Taiwan life insurer’s asset allocation from home bias 
puzzle2 change to international diversify since 2000. In 
2008, foreign assets already exceeded 30.24% reached 
2.4 trillion NTD (see table 1). However, currency risk 
explore has risen up and NTD against USD exchange 
rate volatility was major currency risk3. The investment 
asset evaluation rule changed from historical cost to fair 
value since Statement of Financial Accounting Standard 
(SFAS) No. 34 implemented in 2006. Currency hedging 
derivatives position should mark to market which 

                                                        
1 The world’s major capital markets come from the 

regular issuance of the U.S. bond market and the 
development of the secondary market. 

2  Although international investment has been 
recognized to be beneficial in diversifying the 
country risk and enhancing investment performance , 
assets allocation preferred in home country, due to 
currency risk, transaction cost, and asymmetric 
information cos (Grubel, 1968; Levy and Sarnat, 
1970; Grauer and Hakansson, 1987; Solnik, 1995, 
Goetzmann et al.,2005, etc). 

3  Because of the largest bond market of the world is 
U.S.A., Taiwan life industry international asset 
major allocation in American. 

effects volatility of report earnings. Currency risk 
management became important issue for Taiwan life 
insurance industry. Our paper aims to examine the 
relation between Taiwan Life Insurers investment 
performance and currency hedging strategy. 
 
Table 1: Foreign investment ratio    NT$: millions 

year Foreign asset Asset Ratio 
1999 83,655 2,006,125 4.17% 
2000 108,405 2,345,389 4.62% 
2001 329,533 2,643,934 12.46% 
2002 523,773 3,189,092 16.42% 
2003 1,110,983 4,217,539 26.34% 
2004 1,347,990 4,972,240 27.11% 
2005 1,783,027 5,838,185 30.54% 
2006 2,066,796 6,825,748 30.28% 
2007 2,320,639 7,448,284 31.16% 
2008 2,403,731 7,949,802 30.24% 

Ratio = Foreign asset / Asset;  
Source: Author's calculations for Taiwan’s Life Insurer 

foreign investment ratio. Foreign asset and 
asset are from the Insurance Yearbook report by 
Taiwan Insurance Institute, Taipei.  
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Fig. 1: Two years deposit rate and foreign investment 

ratio   
Source: Deposit rate form TEJ, foreign investment ratio 

is from author's calculations. See also Chang et 
al, (2010). 

 
Hedging can reduce the volatility of investment return, 
but Hedging cost will decrease investment performance, 
and hedging strategy effectiveness is influenced by 
interest rate fluctuations and exchange rate policies of 
the Central Bank. Taiwan is a small open economy, and 
the exchange rate has a large impact on economic and 
financial activities4. Trade off between hedging cost and 
hedging efficient, optimal hedge strategy was difficult 
to select Chen and Liang (2010). Short-term nominal 
interest rates and currency fluctuations were positively 
correlated (Solnik, 1998), Using currency forward 
contract to hedging must paid more cost due to Taiwan 
interest rate lower than U.S.A. and long-term exchange 
rate exposure were not effectively eliminated through 
financial instruments, which means that even if a 
                                                        
4  Wang (2005) discovered that short term foreign 

currency fluctuation was significant effected to 
central bank’s net foreign asset change in Taiwan. 



 

portfolio had hedging strategies, it was still exposed to 
currency risk (Pringle and Connolly, 1993, Chow et al., 
1997, and Li et al., 2009). 
 
In the early 1990s, Europe and America larger pension 
funds let their international asset expose to currency risk. 
Until the mid-1990s, international asset allocation had 
risen to 20%, depreciating currency coupled with 
accounting rule changes, the exchange rate fluctuations 
impact of the value of pension funds prompted to pursue 
optimal currency hedging strategies (Solnik,1998). 
Taiwan is a small open economy, and the exchange rate 
has a large impact on economic and financial activities. 
There was a negative relationship among currency 
fluctuation, foreign direct investment, and citizens with 
foreign bond investments (Wang, 2005). In 2008, 
Taiwan life insurance industry foreign assets ratio 
already exceeded 30%. Foreign exchange risk becomes 
one of the major risks that Taiwan insurers face. 
Therefore, NTD against USD in appreciation trends and 
hedging strategy effectiveness is influenced by interest 
rate fluctuations and exchange rate policies of the 
Central Bank. In the 1999 to 2003 year, the NTD 
showed a slight depreciation to the USD, so that foreign 
assets had unrealized gains for which there was no 
significant value in hedging. However, in 2004 and 
2008, the NTD reversed appreciation (see figure 2), 
causing huge Loss on foreign exchange, and currency 
hedging gradually led to an import issue. The aim of the 
study was to answer the following question: Does 
currency risk hedging enhance investment return to the 
Taiwan life insurers and, if so, how? 
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Fig. 2: Exchange rates of the new Taiwan dollar 

against the U.S. Dollar 
Data source: Central Bank of Taiwan. Exchange Rates 

of the NTD against the USD Interbank spot 
market closing rates. See also Chang et al, 
(2010). 

 
Financial reporting and regulatory requirements have 
made insurers more sensitive to the risks inherent in 
their asset and liability portfolios. The most prominent 
changes have been the adoption of Risk-Based Capital 
(RBC) requirements, Financial Accounting Standard 
(FAS) 115, requiring mark-to-market accounting for 
fixed income securities held in the “trading” or 
“available for sale” categories and FAS 119, requiring 

disclosure of the purpose of derivative transactions 
(Cummins et al., 1997). Taiwan life insurance industry 
provides a natural experiment for investigating the 
relation between hedging and investment performance 
for a number of reasons: (1) For reducing the negative 
interest-rate spread problems, Taiwan life insurers 
gradually increase their asset allocation in the U.S. bond 
and equity securities market.5 The foreign investment 
allocation has increased from 4.62% to 27.11% since 
2000 to 2004. The international asset ratio already 
exceeded 30% in 2008 (as shown in Figure 1). Life 
insurance industry are exposed to foreign currency risk, 
and  currency risk affect financial report performance 
for all insurers; (2) Capital regulation form fixed 
amount changed to RBC requirements on 2003, and 
implements Statement of Financial Accounting Standard 
(SFAS) No. 34 on 20066. However these changing affect 
life insurer’s asset-liability management. Therefore, 
currency hedging instrument evaluation from 
off-balance changed to mark to market, exchange 
volatility and hedging effeteness affect financial report 
performance; (3)whether or not need stocks publicly 
issued7  between domestic-owned and foreign-owned 
firms affect the volatility tolerance of the currency risk 
on income statement8. Hence the hedging strategy of the 

                                                        
5 The world’s major capital markets come from the 

regular issuance of the U.S. bond market and the 
development of the secondary market. 

6  Like Financial Accounting Standard (FAS) 115, 
requiring mark-to-market accounting for financial 
asset held in the “trading” or “available for sale” 
categories .Taiwan life insurance firm’s foreign asset 
major categories in available for sale and hold to 
maturity to match life insurance long term obligation, 
and evaluation result effects volatility of ownership. 
But currency derivatives must mark to market. This 
character make currency hedging effect investment 
report earnings significant and let manager incentive 
adopt hedging strategy but just account report 
hedging. 

7 Insurance Act Article 136 : An insurance enterprise 
organized as a company limited by shares shall issue 
its stock publicly unless another law provides 
otherwise or the competent authority has granted 
permission. But Financial Supervisory Commission 
response in 2006 American Chamber of commerce’s 
Taiwan industry white paper, Considers foreign 
insurance of subsidiary company stockholder's rights 
to be centralized, still did not have protects question 
of the minority shareholder rights and interests, 
unless another law provides otherwise or the 
competent authority has granted permission, can 
apply stock unpublicized issue. 

8 stocks publicly issued requiring disclosure financial 
report performance and foreign-owned unpublicized 
issued unneeded disclosure financial report 
performance, the volatility tolerance of the currency 
risk on income statement is higher than those 
domestic-owned firms. 



 

Taiwan insurers is examined to test whether these 
strategies have any impacts on the investment 
performance. 

 
This paper aims to examine the relation between 
Taiwan Life Insurers investment performance and 
currency hedging strategy, and whether SFAS No. 34 
and RBC have sensitivity made insurers on the currency 
hedging behaviors. We have find that the asset-liability 
management of foreign-owned companies differs from 
domestic-owned companies9 . And foreign-owned 
companies’ can apply stocks not public offering or a 
listed, did not need to disclosure financial reports, so 
volatility tolerance of the currency risk on income 
statement is higher than those domestic-owned firms10. 
domestic-owned firms’ managers for stability financial 
statements performance have insensitive to hedge the 
currency risk.(Colquitt and Hoyt,1997).  

 
However, if we divide the sample into two groups 
according to its ownership structure, the results show 
that domestic-owned companies with currency hedging 
strategies have more advantages than those of the 
foreign-owned firms. Furthermore, if the collected 
sample companies are divided into the publicly listed 
companies in TAIEX and others, the results show that 
hedging strategy have positive affected too. The results 
support the managerial discretion hypothesis in Stulz 
(1990) and show that SFAS No. 34 and RBC have 
significant effect on the currency hedging behaviors for 
the domestic-owned and the listed companies. The 
policy implication (1) For reducing the negative 
interest-rate spread problems, asset allocation 
international diversify can enhance investment 
performance; but currency concentrate in USD, let 
currency risk management become difficult; (2).Foreign 
asset allocation major held in the long-term, but 
currency hedging derivative transactions need mark to 
market monthly, SFAS No. 34 financial asset evaluation 
rule let Taiwan life insurance firms currency risk for 
financial reporting not hedging real currency risk, 
suggestion Financial Supervisory Commission set for 
life insurance account rule; (3) Development Taiwan 
capital market let life insurance huge funds to 
construction that is worthy.   
 
 

 
 

                                                        
9 For example, PCA Life, Aegon, Prudential of Taiwan 

their asset allocates in long-term government bond 
ratio more than 50%. 

10 Foreign-owned firm can apply doesn’t publicly issue 
its stock, the opposite for domestic-owned company 
shall public issue stock and disclosure financial 
reporting periodical, profit / loss on exchange rate 
affect investment performance, so that 
domestic-owned companies adoption currency risk 
hedging usually. 

2. Literature Review 
 
2.1 Hedging motives 

 
Four main hedging hypotheses are impacting the 
theories on hedging motives in the insurance industry 
(Gunther and Siems, 1995): economics of scale and 
information economics hypothesis; bankruptcy cost 
hypothesis; underinvestment hypothesis; and managerial 
discretion hypothesis. Volatile fluctuation in the 
exchange rate will affect managers’ compensation from 
the company and their lifetime utilities will be changed 
(Solnik, 1974). Hedging can stabilize a company’s value 
and maximize lifelong expected utility; Firm managers 
seek to manage currency risk comes from their desire to 
control cash flow volatility (Bodnar el al., 1998), 
therefore, managers often use hedging strategies 
(Gunther and Siems, 1995). Colquitt and Hoyt (1997) 
verified the purpose of life insurance hedging which 
supports the managerial discretion hypothesis. 
 
Four main hedging hypotheses are impacting the 
theories on hedging motives in the insurance industry 
(Gunther and Siems, 1995): economics of scale and 
information economics hypothesis; bankruptcy cost 
hypothesis; underinvestment hypothesis; and managerial 
discretion hypothesis. Volatile fluctuation in the 
exchange rate will affect managers’ compensation from 
the company and their lifetime utilities will be changed 
(Solnik, 1974). Hedging can stabilize a company’s value 
and maximize lifelong expected utility; Firm managers 
seek to manage currency risk comes from their desire to 
control cash flow volatility (Bodnar el al., 1998), 
therefore, managers often use hedging strategies 
(Gunther and Siems, 1995). Colquitt and Hoyt (1997) 
verified the purpose of life insurance hedging which 
supports the managerial discretion hypothesis. 
 
There is a positive relationship between hedging 
derivatives and the size of a company (see Warner, 1977; 
Nance et al., 1993; Gunther and Siems, 1995, and 
Cummins et al., 1997). However, various studies yield 
different views. Bankruptcy costs are more expensive to 
small companies than large ones, so small companies 
hedge more aggressively. Highly leveraged companies 
have a high probability of bankruptcy with 
underinvestment problems (see Myers, 1977; and 
Mayers and Smith, 1987). Therefore, there is a negative 
correlation between the size of the company and its 
hedging strategy (Altman, 1984) and companies with 
higher leverage ratios will often choose hedging 
derivatives (Colquitt and Hoyt, 1997). Purchasing 
insurance can reduce the risk of insurance liabilities, 
increase company value, reduce the variation, and lower 
underinvestment problems (Mayers and Smith, 1987; 
Nance et al., 1993). The insurance industry should adopt 
hedging strategies to ease the high debt amount 
produced by underinvestment. 
 



 

2.2 The relationship between hedge and performance 
 

Hedging reduced the volatility of cash flow and 
currency risk in a company (Glen and Jorion, 1993). If 
external financing costs are higher than internal 
financing, in the pursuit of the shareholders’ value 
maximizing goal, it would be beneficial for the 
company’s value to hedge (Froot et al., 1993). Other 
literature that supports hedging including Stulz (1984), 
Smith and Stulz (1985), Stulz (1990), Breeden and 
Viswanathan (1990), Froot et al. (1994), and Campbell 
et al. (2003). By contrast, Miller and Modigliani (1958) 
claimed that having a perfect hedging strategy in the 
financial market is futile. Pringle and Connolly (1993), 
Chow et al. (1997), Li et al. (2009), and others claimed 
that long-term foreign exchange exposure is usually not 
possible to make the outflow of foreign currency to 
equal the inflows. Effective hedging through long-term 
exchange rate exposure financial instruments is not easy; 
the portfolio remains exposed to currency risk even after 
hedging. 
 
Froot (1993) use data show that while over short 
horizons hedging reduces risk substantially, over long 
horizons, hedging often does not reduce risk at all. In 
fact, at long horizons, many fully-hedged international 
investments actual1y have greater return variance than 
their unhedged counterparts. Hedge ratios should 
primarily be reflected real-exchange rate exposure and 
be quite sensitive to investment horizon (Froot, 1993). 
The results show that selective hedging strategies 
dominate the alternatives under some conditions, and 
that transaction costs are very important in determining 
the profitability of various currency risk management 
strategies for both stocks and bonds at the one month 
horizon ( Beltratti et al.2004). 
 
2.3. Optimal Hedging Strategy 

 
According to literature review, three types of hedging 
strategies exist. i.e., fully currency-hedged (100% 
hedged), fully currency-unhedged (hedge ratio 0%) and 
optimal hedge. When real investment positions are 
unrelated to the fluctuation of foreign currency return, 
full currency-hedge is optimal (Solnik, 1974). However, 
this fully currency hedging does not distinguish between 
strong or weak currencies and investors may regret the 
lost opportunity of holding strong currency (Michenaud 
and Solnik, 2008). Harris (2004) surveys the 
distribution of currency-hedge ratios for 563 
institutional investors delegating the currency hedging 
decision to overlay managers. The worldwide average, 
39% of investors adopt a no-hedging policy, 34% of 
investors adopt a 50% hedging policy, 14% of investors 
adopt a 100% hedging policy and 13% of investors 
adopt some other hedge ratio policies. 
Froot et al. (1993) believed that long-term exchange 
rates will approach purchasing power value, therefore 
recommending pension funds not to hedge. 
Nevertheless, based on 150 years of observation, this 

study discusses limitations when applying real world 
investment practices. Ederington (1979) proposed the 
optimal hedge ratio. Glen and Jorion (1993) have 
derived the optimal currency hedging strategy by 
international equity and bond portfolios. Campbell et al. 
(2010) verified that selective hedging strategies can 
reduce the investment risks of equity investors. 
Michenaud and Solnik (2008) used regret theory and 
proposed that the appropriate hedging ratio to avoid the 
regret is 50%. The value of companies that hedged was 
higher than those that did not or stopped( Allayannis 
and Weston, 2001). 
 

3. Research Design 
 
3.1 Empirical Hypotheses  

 
3.1.1 Relationship between currency hedging and 
investment performance 
 
Hedging can reduce the volatility of cash flow and 
currency risk in a company (Glen and Jorion, 1993). If 
external financing costs are higher than internal 
financing, in the pursuit of the shareholders’ value 
maximizing goal, it would be beneficial for the 
company’s value to hedge (Froot et al., 1993, Stulz,1984, 
Smith and Stulz ,1985, Stulz, 1990, Breeden and 
Viswanathan, 1990, Froot et al., 1994, and Campbell et 
al., 2003). By contrast, Miller and Modigliani (1958) 
claimed that having a perfect hedging strategy in the 
financial market is futile. Hedged strategy is more 
advantageous than unhedged strategy (Campbell et al., 
(2010). Taiwan life insurance industry’s foreign asset 
approximately over 30% funds and 90% asset allocation 
USD asset, NTD against USD appreciate trend and 
SFAS No. 34, currency derivatives position should mark 
to market , currency risk have affected the volatility of 
report earnings, we expect adoption currency hedging 
can enhance life insurance firm investment performance. 
We form the following hypothesis: 
 
Hypothesis H01: Utilizing currency hedging can 
enhance life insurance firm investment performance. 
 
3.1.2 The relationship among currency hedging, 
manager incentive and economy of scale. 
 
Hedging can stabilize a company’s value and maximize 
the lifetime expected utility. Therefore, managers often 
adopt hedging strategies (Gunther and Siems, 1995, 
Hoyt, 1997). After the implementation of SFAS No. 34, 
hedging cost and mark to market are included in the 
exchange on gains and losses, which effect the profit 
and loss quarterly. Changing the compensation plans of 
managers to maximize their lifetime expected utility 
goals; managers of the listed companies are more likely 
to adopt hedging strategies than unlisted companies 
would. This paper verifies whether the high hedging 



 

effectiveness ratio11  in domestic-owned companies 
more favorable than the foreign-owned non-hedged 
strategies, the study result whether or not support the 
optimal currency hedging strategies of Solnik (1995) 
and Campbell et al. (2010).  
 
Hypothesis H0-2A: Currency hedging strategy of 
domestic-owned firms’ investment performance is more 
favorable than non-hedging strategies of the 
foreign-owned firm. 
 
Derivative hedging decisions have a positive correlation 
with the size of the company (Warner, 1977). When life 
insurance companies wish to implement and manage 
derivative transactions, educating the managers 
becomes the most critical issue (Hoyt, 1989). 
Transaction costs are relevant to the exposure of 
derivatives; hedged positions must be higher than 5-10 
million dollars to play a cost-effective hedging role 
(Mian, 1996). Among the five listed life insurance 
companies, three of them are the subsidiaries of 
financial holding companies, with experienced 
investment professionals and matured risk management 
systems. The scale of asset management is larger than 
that of unlisted companies5. This study verifies whether 
the hedging strategies of listed companies are align with 
the information economics hypothesis. 
 
Hypothesis H0-2B: The listed company has hedging 
size effect of scale in the amount of hedging  
 
3.2 Empirical Analysis 

 
This paper examined the currency hedging strategy 
impacts of investment performance of Taiwan life 
insurance industry form 2004 to 2008. It is based the 
managerial discretion hypothesis and SFAS No. 34 
mark to market effected. And we compare the different 
group characteristics firm’s hedged effect. The data of 
life insurers are extracted from the Insurance Year Book, 
issued by Taiwan Insurance Institute and TWSE Market 
Observation Post System. NTD Exchange Rates 
(Annual) extracted from Central Bank of the Republic 
of China (Taiwan) Exchange Rates of the NTD against 
the USD Interbank Spot Market Closing Rates. 
 
 
 

                                                        
11 In investor conference of Cathay Financial Holdings 

on March 21th, 2008, currency hedging of Cathay Life 
Insurance in 2007 was NTD 17.7 billion. Traditional 
hedging ratio is 40%; a currency basket is 50 %. In 
2008, Cathay Life Insurance would increase 
traditional hedging ratio. 

5 Beside foreign subsidiaries such as Nan Shan Life 
Insurance Company and En Tie Insurance Company 
which do not go listed, asset scale of remainder of 
non-listed insurance companies is relatively small.  

3.2 .1 Data and Variables 
 

Table 3: Variable Definition 

 
3.2.1 .1 Data Description 
 
The study period is from 2004 to 2008, and a sample of 
22 active life insurance companies. This study attempts 
to compare the foreign investment returns of Taiwan life 
insurance insurers. 22 sample companies were 
segmented into two categories according to the 
equity-owner. If 50% equity was held overseas, it is 
classified as a foreign-owned firm, otherwise as a 
domestic-owned firm. Total of 13 domestic-owned 
companies and 9 foreign-owned companies exist. A 
second classification is if the company’s common stock 
whether listed in TAIEX, in which companies were 
divided into listed and unlisted company. 5 companies 
were listed, and 8 were unlisted (see Table A2). The 
definition of variables are defined in Table 3 
 

Table 2-1: Sample Companies 

Domestic-owned Foreign-owned 

Global Life Sinon Life Allianz Taiwan Life 
Singfor Life Taiwan Life PCA Life 
Kuo Hua Life Hontai Life Prudential of Taiwan 
Far Glory Life Shin Kong  Aegon 
BankTaiwan life Cathay Life ING Life 
Chunghwa Post 
Fubon Life 

China Life 
 

MassMutual 
Mercuries 

  Metlife 
  Nan Shan Life 
  New York Life 

Variables Variables Variable definition 
Foreign  
investment 
variable 

Ratio The foreign investment amount/funds. 

Efficiency  
variables 

RF Total return rate of foreign investment  
tools. 

Scale  
variable 

Asset 
 
Prem 

The total assets of the company 
balance sheet in the end of each year. 
The total annual premium income 
including first year premium. 

Capital 
structure 
variable 

LevR Liability ratio. The ratio of total 
liability to total assets, representing the 
degree of leverage. 

Risk  
variable 

ExV 
 
 
ExR 

Exchange rate volatility, average  
variance of NTD against USD  
exchange rate. 

 The rate of exchange gains and losses 
in funds. Gains and losses on exchange 
rate include hedging cost and the mark 
to market evaluation of monthly 
outstanding currency derivatives. 

Dummy of 
company 

DuO 
 
DuP 

1: domestic-owned firms;  
0: foreign-owned firms. 
1: listed companies; 
0: unlisted companies. 



 

Table 2-2: Sample Companies 

Non-listed companies 
Listed 

companies 
Singfor Life Kuo Hua Life Fubon Life 
Far Glory Life Bank Taiwan Life Shin Kong 
Chunghwa Post Sinon Life Cathay Life 
Hontai Life PCA Life China Life 
Allianz Taiwan Life Aegon Taiwan Life 
Prudential of Taiwan ING Life  
Mass Mutua Mercuries Metlife 

Nan Shan Life 
NewYork Life 

 

 
3.2.1.2 Variable descriptive statistics and correlation 
analysis 
 

The descriptive statistics of the study sample 
associated with variables are listed in Table 3 and Table 
4; the average rate of foreign investment is 24.9% with 
a median 10.60%. The highest rate of foreign 
investment is 36.6% and the lowest is3%.The foreign 
investment return was 2.02%, the median was 2.37%, 
the highest performing was 10.50%, and the worst was 
The U.S. subprime mortgage in 2008 caused the worst 
performance was -31.53%. In summary, free capital 
flows increased the correlation between assets. The U.S. 
subprime mortgage crisis created serious investment 
losses for Taiwan life insurance insurers. The average 
was less than the median, showing a positive skew. The 
peak coefficient of 21.60 is larger to 3, showing a 
kurtosis distribution. The basic statistics variables for 
the pursuit of higher returns in the international 
investment strategy; companies must bear the currency, 
asset, and credit risk. Increasing the proportion of 
foreign investment does not solve negative interest-rate 
spread problem. 
 

Table 3：：：：Variables Statistics   NTD: Thousand 

 Mean 
Std 

Dev 
Minim

um 
Maxim

um 
Ske

w 
Kur

to 

Ra
tio 

0.249 0.078 0.030 0.366 
-0.

835 
0.1
35 

RF 0.020 0.050 -0.315 0.105 
-3.

382 
19.
533 

As
set 

3.3861
6E+8 

4.9916
9E+8 

1.4350
4E+7 

2.3589
4E+9 

2.5
00 

6.0
34 

Le
vR 

0.972 0.060 0.880 1.300 
3.0
89 

13.
314 

Pr
em 

5.9134
0E+7 

7.2677
8 E+7 

66475
2 

3.4618
6E+8 

2.0
24 

3.8
78 

Ex
V 

0.566 0.436 0.100 1.280 
0.5
40 

-1.1
15 

Ex
R 

-0.001 0.004 -0.012 0.011 
-0.

117 
0.8
91 

Du
O 

0.591 0.494 0.000 1.000 
-0.

375 
-1.8

94 
Du
P 

0.227 0.421 0.000 1.000 
1.3
20 

-0.2
64 

 
 
 
 

Table 4: Correlation Matrix 

 Ratio RF Asset LevR Prem ExV ExR DuO DuP 

Ratio 1.000         

RF 0.205 1.000        

Asset 0.445 0.014 1.000       

LevR -0.098 -0.332 -0.190 1.000      

Prem 0.434 0.009 0.961 -0.199 1.000     

ExV -0.020 -0.474 0.020 0.311 0.041 1.000    

ExR -0.008 0.105 0.177 -0.301 0.172 -0.163 1.000   

DuO 0.321 0.160 0.101 0.329 0.131 10.00 -0.156 1.000  

Dup 0.545 0.169 0.481 -0.182 0.466 0.009 0.101 0.451 1.000 

 
 

3.3 Empirical Models 
 

This study attempts to compare the currency hedging 
strategy and its impacts on investment performance of 
Taiwan life insurance industry.  
 
3.3.1 The relationship between foreign investment and 
investment performance 
 
Regression (1) examines the relationship between 
foreign asset allocation and investment performance. 
The regression is shown in the following: 
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The dependent variable for Regression (1) is return on 
foreign investment (RF). Hedging can reduce the 
volatility of investment return, but Hedging cost will 
decrease investment performance, and hedging strategy 
effectiveness is influenced by interest rate fluctuations and exchange 
rate policies of the Central Bank.  Perfect hedging can reduce 
the volatility of the portfolio value but need paid 
hedging cost, if coefficient 1φ (ExR) is positive, it 

indicates that the hedging cost and currency derivatives 
mark to market result is gain on exchange rate, in other 
words hedging strategy enhance investment 
performance. Conversely, if 1φ  is negative, it indicate 

hedging result is loss on exchange rate, hedging strategy 
decrease investment performance. 
 
3.3.2 The relationship among currency hedging, 
manager incentive and economy of scale. 
 
Life insurers are most active in interest rate and foreign 
exchange derivatives (Cummins et al., 1997). We have 
find that the asset-liability management of 
foreign-owned companies differs from domestic-owned 
companies. And foreign-owned companies’ can apply 
stocks not public offering or a listed, did not need to 
disclosure financial reports, so volatility tolerance of the 
currency risk on income statement is higher than those 
domestic-owned firms. Domestic-owned firms’ 



 

managers for stability financial statements performance 
have insensitive to hedge the currency risk.(Colquitt and 
Hoyt,1997). We investigates whether the hedging 
benefit of domestic-owned companies and listed 
companies. The regression is shown below: 
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If 

7γ  is positive, imply the domestic-owned 

company’s hedging strategy has higher investment 
performance than foreign-funded companies unhedged 
strategy. If the 7β  is positive, confirm hedging 

strategy scale hypothesis. 
 

4. Results 
 
The empirical data adopted for this study is panel data. 
We use TSP software to analysis regression and employ 
a Hausman test (1978) to compare the fixed and random 
effects estimates of coefficients. It is well known that 
the distribution of scaled earnings is negatively or 
left-skewed (e.g. Deakin, 1976; Frecka and Hopwood, 
1983), the least squares linear regression (OLS) 
estimator is well-known to be highly sensitive to 
unusual observations in the data, our efficiency 
variables for ReturnF, its error distribution is skewed, 
quintile regression models allow for a full 
characterization of the conditional distribution of the 
dependent variable. So, we also report quintile 
regression models empirical results. 
 
4.1 Empirical result   
 
4.1.1 Empirical results of the relationship between 
foreign investment and investment performance 
 
We used the regression equation (1) to investigate the 
relationship between foreign investment and investment 
performance for total company. Table5 the ordinary 
least squares (OLS) pooled panel model, and use 
Hausman test result the random effects is model and 
quintile regression results. The regression results were 
as follows: 
 

First, coefficient of 1φ (ExR) except q=10 q=70 q=75 

were negative, the other include OLS and random effect 
model were positive, although coefficient not 
significance but implication for the overall industry 
currency hedging strategies yield positive results. The 

coefficient of 
2φ (Ratio) was positive significant, 

meaning increased international asset enhance 
investment performance.

3φ (Asset) in all models were 

positive, although only q=60 coefficient was 
significance positive at 10% significant level. That 

supports the scale hypothesis.4φ (Prem) in all models 

were negative, and in q=60 and q=70 coefficient was 
significance negative at 10% significant level. 
Indicating companies with higher premium income have 
more inefficient asset allocation. This is a reflection of 
the negative interest-rate spread problem in the period 
of low interest rates, where asset allocation performance 
cannot improve under the increasing market share of 
premium income. There was a significant difference in 
asset allocation and risk management capabilities in 
firms of different sizes.  
 

For all models, 5φ (LevR) were significance negative. 

This indicates high leverage ratio and lower investment 
performance. This reflected the increased channels of 
banking insurance, in which investment-linked and 
interest rate sensitive policies attracted large numbers of 
bank deposits, pushing a growth in insurance premium 
income and capital diminishing pressure and RBC 
system significance negative effect higher leverage ratio 
companies. An increase in capital requirement and a 
restriction of foreign investment capital had a negative 
effect on investment performance. Last, 

6φ (ExV) was 

significantly negative in the all regression models. That 
is, exchange rate movements had a negative impact on 
life insurance companies during the period 2004 to 2008. 
That was representing the performance of risk 
management in handling currency fluctuation had 
significantly negative impact on the investment 
performance of life insurance companies and currency 
risk management is very important issue. 
 
Table5 The relationship between currency hedging and investment 

performance 

   RF    

 OLS 
Random 
Effect 

q25 q50 q75 q90 

ExR 0.0146 
(.01371) 

0.0928 
( 0.0881) 

0.1569 
(0.1203) 

0.4116 
(0.6949) 

-0.2243 
(-0.1181) 

0.0859 
(0.0272 ) 

Ratio 0.1384** 
(2.4215) 

0.1266 ** 
(2.0552 ) 

0.1741*** 
(2.4839) 

0.0933*** 
(2.9292) 

-0.0152 
(0.8358) 

-0.0794 
(-0.4679) 

log (Asset) 0.0038 
(.4173) 

0.0034 
(0.3448) 

0.0018 
(0.1628) 

0.0037 
(0.7392) 

0.00427 
(1.6443) 

0.00999 
(0.3727) 

log (Prem) -0.0086 
(-0.9196) 

-0.0084 
(-.8210) 

-0.0029 
(-0.2532) 

-0.0075 
(-1.4427) 

-0.0050 
(-1.808) 

-0.0081 
(-0.0292) 

LevR -0.1756** 
(-2.3031) 

-0.1884** 
(-2.347) 

-0.2250** 
(-2.4051) 

-0.2047*** 
(-4.8183) 

-0.2183** 
(-2.2911) 

0.0593 
(0.2621) 

ExV -0.0455*** 
(-4.5589) 

-0.0449*** 
(-4.6260) 

-0.0338*** 
(-2.7606) 

-0.0230*** 
(-4.1450) 

-0.0226* 
(-1.8106) 

-0.0445* 
(-1.5034) 

C 0.2599** 
(2.4181) 

0.2777 ** 
(2.3906) 

0.2122* 
(1.6095) 

0.2702*** 
(4.5124) 

0.2770** 
(2.0630) 

-0.0012 
(-0.0038) 

Adj
2R  0.2661 0.2654 0.2355 0.2405 0.1840 .07675 

Obs 110 110 110 110 110 110 
1.***significance level 1%,** significance level 5%,* significance 

level 10%, ( ) t-value        
2.Hausman test of H0:RE vs. FE:  CHISQ(5) = 3.6126,  P-value = 

[.6064] 



 

4.1.2 Empirical results of the relationship among 
currency hedging, manager incentive and economy of 
scale. 
 

Table6 presents the equation (2-1) regression results 
that the relationship among currency hedging and 

manager incentive. For all models, 5γ (LevR) were 

significance negative. This indicates high leverage ratio 

and lower investment performance
 6γ (ExV) was 

significantly negative that is, currency volatility had 
significant negative effect on investment returns. An 
interesting phenomenon was the objective explanatory 

variables 1γ  (ExR) except on q=10, q=25, q=70 and 

q=75 are negative; the others include OLS and random 

effect model coefficient are positive. 7γ  (DuO) is 

significant positive, empirical result support H0-2A, 
positive relationship between currency hedgy and 
foreign investment performance, in other words, that is 
hedging strategies improve foreign investment returns, 
empirical results came to the same conclusion as Glen 
and Jorion (1993) and Campbell et al. (2010) results. 
The high proportional hedging strategy adopted by 
domestic-owned life insurance industry was more 
advantageous than the non-hedging strategy used in 
foreign companies.  

 
Table6. The relationship among currency hedging and manager 

incentive. 

    RF   

 OLS Random 
Effect q25 q50 q75 q90 

ExR   0.1476  
(0.1429) 

0.1510 
(0.1462) 

-0.2186  
(-0.1842) 

0.5822 
(1.0361) 

-0.3396 
(-0.3003) 

0.1618  
(0.0562) 

Ratio    0.0834  
(1.4132) 

0.0828  
(1.3928) 

0.1477** 
(2.1767) 

0.0584* 
(1.8185) 

-0.0360 
( -0.5566 ) 

-0.0989 
(-0.6009) 

log(Asset) 0.0093  
(1.0321) 

0.0092 
(1.0160) 

0.0050 
(0.4872) 

0.0124*** 
(2.5287) 

0.0099 
(1.0072) 

0.0073 
(0.2907) 

log(Prem) -0.0152* 
(1.6109) 

-0.0151* 
(-1.5907) 

-0.0076 
(-0.7039) 

-0.0148*** 
(-2.8819) 

-0.0131 
(-1.2702 ) 

-0.0135 
(-0.5154) 

LevR  -0.2640*** 
(-3.2654) 

-0.2641*** 
(-3.2526) 

-0.2656*** 
(-2.8589 )  

-0.2352*** 
(-5.3487) 

-0.2969*** 
(-3.3552)  

-0.2776 
(-1.2318) 

ExV -0.0414 *** 
(-4.2274) 

-0.0414***  
(-4.2362 

-0.0336*** 
(-2.9880) 

-0.0178*** 
(-3.3457) 

-0.0213* 
(-1.9844)  

-0.0173 
(-0.6326) 

DuO 0.0260*** 
(2.7157) 

0.0260*** 
(2.6904) 

0.0163*  
(1.4811) 

0.0145*** 
(2.7961) 

0.0222* 
(2.1177) 

0.0257 
(0 .9655) 

C    0.3508***  
(3.2020) 

0.3512*** 
(3.1838) 

0.2714** 
(2.1553) 

0.2601*** 
(4.3639) 

0.3715*** 
( 3.0983) 

0.4409 
(1.4438) 

Adj
2R  0.3088 0.3088 0.2787 0.2632 0.2517 0.1744  

Obs 110 110 110 110 110 110 

1.***significance level 1%,** significance level 5%,* significance 
level 10%, ( ) t-value 

2.Hausman test of  H0:RE vs. FE: CHISQ(5) = 1.3857, P-value = 
[.9259] 
 

Table7 presents the equation (2-2) regression results that  
the relationship among currency hedging and economy 

of scale. 5β (LevR) and 6β (ExV) was significantly 

negative too, 7β (DuP) was positive but not reached 

significant level, still reveal the positive relationship 
among currency hedging and economy of scale. 

Empirical result support HypothesisH0-2B.  
  

Table7 The relationship among currency hedging 
and economy of scale. 

   RF    

 OLS Random  
Effect q25 q50 q75 q90 

ExR -0.0335  
( -0.0315) 

0.0440  
(0.0416) 

0.3721 
(0.2861)  

0.3420 
(0.5824) 

-0.2164 
(-0.1756) 

0.5869  
(0.1883) 

Ratio 0.1106* 
(1.7387) 

0.1014* 
(1.5114) 

0.1747**  
(2.2471) 

0.0768** 
(2.1882) 

0.0063 
 (0.0860) 

-0.0601 
(-0.3226) 

log (Asset) 0.0024  
(0.2586 ) 

0.0020 
(0.1996) 

0.0005 
(0.0428)  

0.0042  
(0.8367) 

0.0072 
 (0.6810) 

0.0103 
(0.3859 ) 

log (Prem) -0.0087 
(-0.9237) 

-0.0085 
(-0.8477) 

-0.0031 
(-0.2699)  

-0.0085* 
(-1.6386)  

-0.0120 
(-1.1028) 

-0.0126 
(-0.4602) 

LevR -0.1694** 
( -2.213 ) 

-0.1804 ** 
(-2.2538) 

-0.2135** 
-2.2831 ()  

-0.1823*** 
(-4.3173) 

-0.206** 
(-2.3254) 

0.1120 
(0.4997) 

ExV -0.045*** 
(-4.5895) 

-0.0452*** 
(-4.6416) 

-0.035*** 
(-2.8957)  

-0.022*** 
(-3.9912)  

-0.026** 
(-2.2332) 

-0.0418 
(-1.4304) 

DuP 0.0125  
(0.9938) 

0.0135  
(0.9705) 

0.0085 
(0.5477)  

0.0078 
(1.1188)  

0.0122 
 (0.8340) 

0.0100 
(0.2710) 

C 0.285*** 
(2.5818) 

0.3033*** 
(2.5565) 

0.2281* 
(1.6892)  

0.2570***  
(4.2163) 

0.319*** 
(2.4949) 

0.0106  
(0.0326) 

Adj
2R  0.26560 0.2655 0.2334  0.2413  0.2236  0.0631  

Obs 110 110 110 110 110 110 

1.***significance level 1%,** significance level 5%,* significance 

level 10%, ( ) t-value 

 2.Hausman test of H0:RE vs. FE:  CHISQ(5) = 3.0363,  P-value = 

[.6944] 

 

5. Conclusion Remarks 
 
Two opposing views debate whether international 
investment portfolios should have currency hedging 
strategies. Financial reporting and regulatory 
requirements have made insurers more sensitive to the 
risks inherent in their asset and liability portfolios. The 
most prominent changes have been the adoption of 
Risk-Based Capital (RBC) requirements and 
implements SFAS No. 34, and Taiwan life insurance 
industry provides a natural experiment for investigating 
the relation between hedging and investment 
performance for a number of reasons: (1) the foreign 
investment allocation has increased from 4.62% to 
27.11% since 2000 to 2004. The international asset ratio 
already exceeded 30% in 2008. Life insurance industry 
are exposed to foreign currency risk, and currency risk 
affect financial report performance for all insurers; (2) 
Capital regulation form fixed amount changed to RBC 
requirements on 2003, and implements SFAS No. 34 on 
2006. However these changing affect life insurer’s 
asset-liability management. Therefore, currency hedging 
instrument evaluation from off-balance changed to mark 
to market, exchange volatility and hedging effeteness 
affect financial report performance; (3)whether or not 
need stocks publicly issued between domestic-owned 
and foreign-owned firms affect the volatility tolerance 
of the currency risk on income statement. Hence the 
hedging strategy of the Taiwan insurers is examined to 
test whether these strategies have any impacts on the 
investment performance. 



 

 
This paper examined the impacts of currency hedging 
strategies on the investment performance of Taiwan life 
insurance industry form 2004 to 2008. The regression 
results showed currency hedging strategies yield 
positive results. However, if the life insurance industry 
is divided into two categories according to the 
ownership structure, i.e., domestic-owned and 
foreign-owned companies, the results show that the 
currency hedging strategies employing by the 
domestic-owned companies have more advantages than 
those of the foreign-owned firms. However, if the life 
insurers are divided according to their common stock 
listed in TAIEX and others, the results show that 
hedging strategy have positive affected. The results 
support the managerial discretion hypothesis and also 
confirm that SFAS No. 34 have significant affects on 
the currency hedging behaviors for the domestic-owned 
and stock listed companies. Currency risk management 
significant affects Taiwan life insurance’s investment 
performance. 
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