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Abstract 

This
study
investigates
 the
hypothesis
 that
publicly
traded
insurance
companies
 in
 the


Asia-Pacific
region
are
exposed
to
foreign
exchange
rate
fluctuation.
Despite
the
fact
 that
 the

insurers
 in
 the
 sample
 are
 mostly
 domestic
 firms,
 the
 results
 show
 that
 the
 exchange
 rate


exposure
of
many
insurance
firms
in
the
sample
is
statistically
significant.
Empirical
evidence


also
 reveals
 that
 the
 relation
 between
 stock
 returns
 and
 foreign
 exchange
 rates
 differs


systematically
 across
 nations.
 Further,
 the
 extent
 to
 which
 an
 insurer
 is
 exposed
 to

exchange

 rate
 fluctuations
 is
 related
 to
variables
 that
 are
proxies
 for
hedging
activities.
 It
 is

documented

 that
 large
 insurers
 tend
 to
have
 low
 foreign
exchange
exposure.
There
 is
 also
a

negative
 relation
 
 between
 dividend
 payout
 and
 foreign
 exchange
 exposure.
 Financial

leverage
 is
 positively
 
 related
 to
 exchange
 rate
 exposure.
 The
 finding
 represents
 the
 first

empirical
 evidence
 of
 the

effect
of
foreign
exchange
rate
movements
on
risk
and
valuation
of

insurance
firms
in
the
Asia-
Pacific.
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1. Introduction

	 It is commonly believed that exchange rate fluctuations affect current and 

future expected cash flows of multinational corporations. Furthermore, exchange rate 

movements should also have an impact on the firm’s discount rate which, in turn, 

affects its valuation. Thus, measurement of foreign exchange exposure for companies 

has been brought to the fore, yet empirical results remain mixed and challenging to 

interpret (Pritamani, Shome, and Singal, 2004). At best, only weak evidence exists 

from empirical studies examining the link between foreign exchange rate movements 

and firm value among non-financial firms in the US (Jorion, 1990; Bodnar and Gentry, 

1993; Chow, Lee and Slot, 1997; Domingez and Tesar, 2003). The weak results may be 

explained by the use of currency derivatives among US firms. Géczy, Minton and

Schrand (1997) find that firms with potentially more exchange rate exposure tend

to use more currency derivatives. To check the robustness of results observed among 

US firms, He and Ng (1998) examine foreign exchange rate exposure among 

multinational firms in Japan. They find that about 25 percent of Japanese firms in

their sample exhibit economically significant foreign exchange exposure during 1979-

1993. Although empirical evidence is quite weak among US firms, a number of 
empirical studies have also documented significant foreign exchange exposure among 

firms around the world (e.g., Chang, 2002; Chue and Cook, 2004; Kiymaz, 2003; 

Nguyen and Faff, 2003).

	 These same empirical questions have not yet been investigated for insurance 

firms. As of late, insurance firms in the Asia-Pacific are increasingly global in both 

operations and the types of investments made. In March 1999, for example, the 

Monetary Authority of Singapore increased the foreign asset limit for insurance firms 

to 30 percent from 20 percent. In August 2004, the China Insurance Regulatory 

Commission began to allow qualified insurance companies to invest their foreign 

exchange funds in overseas bond markets. Further, the Thai government, which 

imposed a series of exchange-control measures after the 1997 economic crisis, recently 

announced that it would also ease currency restrictions to promote investment abroad 

and offer alternative investment opportunities for Thai financial institutions. Following 

these recent trends, Asian insurers have been moving their investments to foreign 

markets in a bid to increase investment yield and achieve better diversification. The 

major implication from this trend is that insurance companies in Asia now actively 

engage in foreign currency transactions, making exchange rates a major source of 

uncertainty for these insurance firms. 




J. Thomas C. et al., : Are Insurance Firms Exposed to Foreign Exchange Rate Fluctuations? 





27

	 As noted by He and Ng (1998), the presence of significant international 

operations leads to exchange rate exposure for non-financial firms. With emerging 

international transactions, insurance companies are no exception. Cross-sectional 

variation in the stock returns of insurers can be impacted by movements in foreign 

currencies. If so, the present value of future cash flows for insurance companies is 

exposed to another major source of uncertainties. However, if the insurers hedge a 

foreign currency risk completely (either by cash-flow matching or by using financial 

instruments), they should have no exchange rate exposure left. 

	 Hence, the objective of this study is to investigate the relation between stock 

returns and exchange rate movements of insurance firms listed in the stock exchanges 

around the Asia-Pacific region. To date, a number of empirical studies have examined 

the foreign exchange exposure of non-financial firms. However, no study has yet 

investigated insurance companies. It is possible that the exchange rate exposure among 

insurance companies is not statistically significant because insurers must contend with 

foreign investment limits that have been imposed by regulators. Investment restrictions 

often mean that insurers can choose from only a limited selection of investment 

opportunities, which are frequently mandated to be exclusively domestic investments. 

Further, it is easy to imagine that insurance firms would have little foreign exchange 

exposure as funds collected and claims paid are largely transactions with domestic 
policyholders. 

	 Despite of the importance of measuring the foreign exchange exposure of 

insurance companies, it is quite difficult to assess the degree to which foreign 

exchange fluctuations affect insurance firms. This study employs a unique sample of 
insurance companies that are listed on the stock exchanges in the Asia-Pacific region 

which, in turn, allows an examination of foreign exchange exposure with an 

established methodology used in the finance literature. The foreign exchange rate 

exposure is measured by the regression coefficient of the change in firm value on the 

change in the exchange rate, after controlling for the change in domestic market 

returns. Lastly, this study examines variables that are possible determinants of 

exchange rate exposure. We find that many insurance firms in the sample have 

exchange rate exposure and that the exchange rate exposure is related to certain firm 

characteristics corresponding to the hedging incentives. The finding from this study 

should have important implications for managers in making hedging decisions and 

regulators in setting regulations.

	 This paper is organized as follows. Section 2 reviews the existing literature

on exchange rate exposure. The hypothesized economic exposure for insurance 

companies and the measurements of foreign exchange rate exposure and their 
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determinants are identified in Section 3. Data are described in Section 4. Section 5. 

presents the empirical results and Section 6 concludes the paper.


2. Literature Review

	 It is well documented in the finance literature that exchange rates affect firm 

valuation. Jorion (1990) examines the relation of exchange rates and the values of US 

multinationals.1 The results show that exchange rate exposure is positively correlated 

with the degree of foreign involvement measured by the ratio of foreign to total sales. 

Yet, a weak link between changes in the value of the US dollar and US stock returns is 

documented. For robustness, Jorion (1991) employs multifactor asset pricing models 

to further examine the currency exposure of US industries to movement in the value

of the dollar. Using an orthogonal component of innovations in a trade-weighted 

multilateral exchange rate in the Arbitrage Pricing Theory framework, the results 

reveal that the currency risk premium coefficient is economically small and 

statistically insignificant. Jorion (1991) concludes that US stock investors do not price 

foreign exchange rate risk. Exchange rate risk is perhaps diversifiable or can be 

hedged and thus may not affect the firm’s value through the changing cost of capital

as conventionally hypothesized. 

	 A weak relation between exchange rates and stock returns of US 
multinationals was commonly found in subsequent studies as well. For instance, 

Amihud (1994) studies 32 large US exporters and finds little evidence of exchange rate 

exposure among firms in the sample. Bartov and Bodnar (1994) face the same 

evidence and thus offer the explanation that the lack of evidence on contemporaneous 

exchange rate exposure is due to the lagged responses to exchange rate changes. 

Pritamani, Shome, and Singal (2004) propose a dual effect hypothesis to explain weak 

results documented by the literature. Specifically, they posit that firms are affected by 

both the domestic economy and foreign markets. These two effects offset each, other 

resulting in the contradicting empirical results documented in the literature.

	 With a weak casual relation between exchange rates and stock returns of US 

multinationals, He and Ng (1998) look for the presence of exchange rate exposures in 

Japanese firms. They contend that the higher a Japanese firm’s international activities, 

the greater the foreign currency exposure. However, the perceived exposure may be 

minimal if firms engage in hedging. They thus hypothesize that exchange rate 

variations can be explained by international business activities and proxy variables for 


1	 Jorion (1990) extends the foreign exchange works of Dumas (1978), Adler and Dumas (1980, 

	 1984), and Hodder (1982). 
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hedging activities. In their study, He and Ng (1998) find that a quarter of sampled 

Japanese multinational firms’ stock returns exhibit significant and positive currency 

exposures. The authors continue investigating and note that the observed exposure can 

be explained by the export ratio and by variables representing hedging incentives. 

Following He and Ng (1998), several studies attempt to examine the relation between 

firm value and exchange rate exposure under different settings. Chow and Chen (1998) 

examine the exchange rate exposures of Japanese firms and their determinants over 

different time horizons. They find that firms with low financial leverage, low liquidity, 

and high cash dividends tend to have high exposures to exchange rate fluctuations.

	 To proxy for firms’ foreign activities, Jorion (1990) and Allayannis (1997) 
suggest that US firms’ exchange rate exposures are related to the proportion of foreign 
sales to total sales and the level of exports and imports, respectively. The functional 
proxies for hedging incentives investigated by He and Ng (1998) are as follows. First, 
Nance, Smith and Smithson (1993) posit that firm size can be used to price economies 
of scale in hedging. However, the association of firm size and exchange rate exposure 
cannot be a priori determined. Warner (1977) suggests that while larger firms may 
have economies of scale in hedging, smaller firms may have greater incentives to 
hedge since they face greater bankruptcy risk. Second, Froot, Scharfstein, and Stein 
(1993) and Nance, Smith and Smithson (1993) contend that the expected costs of 
financial distress can be mitigated by preserving a high liquidity position, implying 

relatively less hedging incentives and high exposures. The quick ratio and the dividend 

payout ratio can thus be used to proxy for a level of liquidity. For example, a high 

quick ratio or a low dividend payout provides a signal for high liquidity reserve on

a firm’s balance sheet. Third, Froot, Scharfstein and Stein (1993) suggest that the costs 

of underinvestment due to costly external financing and firms’ dependence on it can be 

mitigated by hedging. Geczy, Minton, and Schrand (1997) thus suggest the book-to-

market value of equity as a proxy for a firm’s growth opportunities. The rationale is 

that the lower the book value to market value (book-to-market) ratio, the greater the 

hedging incentives. Finally, Smith and Stulz (1985) state that hedging transactions can 

lower expected costs of financial distress. Firms with higher levels of debt tend to have 

higher bankruptcy probability and thus have greater incentives to hedge, which in turn 

lowers the degree of foreign currency exposure. The long-term debt ratio can be used 

as a proxy for financial distress as a result. 

	 There is ample evidence of foreign exchange exposure in international 

markets. For example, Chang (2002) examines industry-level currency risk of firms in 

the Taiwan Stock Exchange (TSE) around the Asian financial crisis and finds that 

export-oriented industries have positive returns when the Taiwanese dollar depreciates, 
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consistent with a conventional macroeconomic view. Chang (2002) also finds that 

exchange rate risk is less for larger firms listed in the TSE than for smaller firms traded 

over the counter in the same industries. Crabb (2002) offers financial hedging 

activities using foreign currency derivatives (FCDs) as an explanation for the lack of 

significant foreign exchange exposure found in studies of US multinational firms. 

Using a sample of US multinationals during 1992-1996, Crabb (2002) finds that 

currency hedging, defined as the ratio of nominal FCDs to total assets, mitigates 

foreign exchange exposure of the firms. Kiymaz (2003) supplies additional evidence 

of foreign exchange exposure by examining Turkish firms listed in the Istanbul Stock 

Exchange during a highly inflationary economy from 1991 to 1998. The results show 

that Turkish firms are exposed to currency risk, yet the exposure declines after

the currency crisis on April 1994. Nguyen and Faff (2003) look at foreign currency 

derivatives as a tool to alleviate foreign exchange exposure of Australian firms for the 

period 1997-1999 and find that Australian firms are exposed to foreign exchange rate 

fluctuations which, in the long run, are a function of firm size and financial hedging. 

Fraser and Pantzalis (2004) postulate that foreign exchange exposure is dependent 

upon the type of foreign exchange rate index used. They thus formulate a firm-specific 

exchange rate index based on each company’s geographic network of foreign 

subsidiaries to account for the unique operating characteristics of each firm. The study 
concludes that both the magnitude and sign of the currency exposure found are 

dependent on the selection of a foreign change rate index. However, the findings of the 

determinants of the exposure are inconclusive. The analysis of the network structure 

variables on the magnitude of the exposure shows that only the percent of foreign 

subsidiaries has explanatory power. 


3. Foreign Exchange Exposure of Insurance Firms

	 A. Hypotheses


	 The main hypothesis to be tested is whether publicly listed insurance 

companies in Asia-Pacific are exposed to foreign exchange rate fluctuation. Thus far, 

the literature has established the presence of foreign exchange exposure for non-

financial firms and a relation with the international business activities and firm 

characteristics. Although most manufacturing firms in the Asia-Pacific have substantial 

foreign transactions, most insurance companies in this sample (with the exception of 

Japan) are largely domestic firms with high concentrations of domestic underwriting 
activities. Therefore, it is possible that these insurers are not exposed to foreign 

exchange rate fluctuations. However, the degree to which the present value of future 
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cash flows is influenced by foreign exchange movements, the so-called economic 

exposure, may be quite strong. Insurance companies could be no than non-insurance 

companies in terms of exposure to foreign exchange movements. For instance, when a 

local currency appreciates, the interest received from an insurer’s foreign investments 

can have a significant impact not only on the transaction exposure due to a currency 

conversion but also on the insurance firm’s cash flows and future investment policy. 

Yet, the impact of local currency appreciation (or depreciation) on an insurance

firm’s net cash flows depends on the relative magnitude of the inflow and outflow 

transactions and cannot be determined priori. 

	 It is thus the intent of this study to empirically investigate the impact of 

exchange rate fluctuations on stock returns of insurance firms in the Asia-Pacific 

region. To measure the economic exposure to exchange rates of insurance companies, 

the estimation method used in this study follows that used in He and Ng (1998) and 

Pritamani, Shome, and Singal (2004) as follows:


		  Rit =      io +    ix Rxt +    im Rmt +   εit 	 (1) 


where Rit is the rate of return on the ith company’s stock, Rxt is changes in the foreign 

currency, Rmt is the rate of return on the market index, and εit is an error term.

The data for this regression model are taken from Datastream. Our study spans

two years, 2002 and 2003. For each year, we use five years’ worth of monthly

individual company returns to estimate Equation (1). For example, to find the value

of Rit for 2002, we use monthly stock and market return data spanning January

1999 to December 2002. The estimation period for 2003 would be January 2000

to December 2003.2 The market return for each country is represented by the return 

of each country’s most widely-used market index. 

	 The foreign currency exposure is estimated by calculating the monthly 

currency portfolio return of the local currency against two of the most common foreign 

currencies: US dollar and Euro. The currency returns are calculated using the month-
end price of each foreign currency as quoted in local currency. For example, if in one 
month the Thai baht appreciates from 55 baht to 43 baht per US dollar, the monthly 
baht to dollar currency return would be negative. The composite currency return for 
each month is the simple average of the monthly currency return of each currency 
against the US dollar and the Euro. Monthly currency returns are calculated for a five-
year period from January 1999 to December 2003.

	 The important results of equation (1) are the values of    ix for each stock as

well as    im, the measure of systematic risk for each stock. After calculating the values 
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of     ix and     im for each insurance company, the average foreign exchange exposure 

coefficients will be calculated for each country. The regression coefficient     ix will 

suggest how movements in the foreign currency affect the value of an insurance firm. 

The value of      im will also indicate how the value of an insurance firm responds to a 

market condition. If insurance companies in the Asia-Pacific region are not exposed

to foreign exchange fluctuations, the coefficient,     ix, will not be statistically different

from zero (H0:     ix = 0). On other hand, if foreign exchange fluctuations affect

stock returns on insurance companies in Asia-Pacific, the coefficient,     ix, will be 

statistically different from zero(Ha:     ix ≠ 0). The signs will also indicate the direction

of the impact of foreign exchange fluctuations on insurers’ stock returns in

respective country.


	 B. Foreign Exchange Exposure and Firm Characteristics


	 If insurance firms in Asia-Pacific are exposed to foreign exchange rate 
fluctuation, then the next logical step is to examine whether the exposure is related

to specific firm characteristics. Previous studies have documented that certain

firm specific characteristics explain the variation in exchange rate exposure of non-

financial firms (Géczy, Minton, Schrand, 1997; He and Ng, 1998). This study

employs similar underlying theoretical concepts with a slight modification

to accommodate a specific nature of insurance companies. This exploratory 

investigation is achieved in the following regression model:

	 


(2)



	 The dependent variable in this regression is the absolute foreign exchange 
exposure for each insurer. This variable, FX, is obtained from,   ix, estimated in 

equation (1). The independent variables used in the regression analyses are proposed 
determinants of exchange rate exposure and are proxies for the optimal hedging 

incentives. MKT measures the systematic risk of the insurer and is calculated from a 

cross-sectional regression of individual firms’ monthly returns with the respective 

domestic market indices during 1999-2003. MKT is included to control for cross-

sectional variations of the equity risk factor among firms from various countries. It is 


2	 For a given year in the sample, we estimate Equation (1) for each of the 68 firms in the 

	 sample, using a total of 60 observations for each firm to estimate the coefficients. In a given 

	 month in the estimation window, the value of Rit, the rate of return on the ith company’s 

	 stock, will be different for each company. The value of Rmt, the rate of return on the market 

	 index, will be the same for all firms in a given country.
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hypothesized that companies with high systematic risk have more incentives to hedge 

which in turn leads to low foreign exchange exposure. 

	 Two leverage measures are used as proxies for financial risk: LEVER1 and 

LEVER2. LEVER1 is total debt divided by total assets, where total debt (as tabulated 

and reported by Datastream) is the sum of long-term and short-term liabilities

and represents all interest-bearing obligations including capitalized leases. Smith and 

Stulz (1985) suggest that highly levered firms should have a greater incentive to hedge 

to avoid the costs of bankruptcy (or to maximize the firm value). Corporate hedging 

would in turn mitigate the foreign exchange exposure of the firm’s cash flows. The

end result is a predicted negative relation between financial leverage and foreign

exchange exposure.3 For insurance firms, there is another type of liability resulting

from the insurance underwriting business. This factor is captured by LEVER2, which 

is calculated as the sum of benefit and loss reserves, unearned premiums, policy and 

contract claims and other reserves divided by total assets. For the insurers in the 

sample, the main sources of these liabilities are mostly domestic. However, it is 

possible that some insurance firms underwrite business overseas which, in turn, leads 

to exposure to foreign exchange rate fluctuations.

	 LIQUID is a measure of firm liquidity, calculated by dividing cash holdings 

and equivalents (but excluding short-term investments) by total assets. PAYOUT is the 

dividend payout ratio, which is the ratio of dividends per share to earnings per share, 

expressed as a percentage. Both LIQUID and PAYOUT are used as proxies for

a firm’s short-term liquidity.4 The greater the firm’s liquidity and the lower the 
dividend payout, the lower the hedging incentive the firms have. Thus, firms with 
higher levels of short-term liquidity are in a better position to endure fluctuations in 
foreign exchange rates, resulting in more foreign exchange exposure.5 

	 Two measures to control for firm size are used: SIZE1 is the logarithm of total 

assets while SIZE2 is the logarithm of total premium income. As tabulated by 

Datastream, total income for insurance companies includes net premiums earned and 

any other underwriting/trading income. The effects of firm size on exchange rate 

exposure are twofold. Since hedging is costly, large firms possess greater resources to 


3	 He and Ng (1998) and Chow and Chen (1998) observe a negative relation between financial 

	 leverage and foreign exchange exposure among Japanese manufacturing firms.

4	 Nance, Smith and Smithson (1993) suggest that firms can reduce the odds of bankruptcy and 

	 agency costs of debt by maintaining sufficiently high short-term liquidity.

5	 Consistent with the rationale, He and Ng (1998) and Chow and Chen (1998) document a 

	 positive relation with foreign exchange exposure and firm liquidity and a negative relation 

	 with foreign exchange exposure and dividend payout.
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implement hedging. Large firms should have a greater incentive to hedge to reduce 

foreign exchange exposure.6 However, if hedging costs are proportional to firm size, 

smaller firms are more likely to hedge since the benefits of lower expected bankruptcy 

costs are relatively high for them. Consequently, the association between firm size and 

foreign exchange exposure is thus an empirical question.7 

	 MKBK is the market-to-book ratio. It is used as a proxy for growth options in 

the firm’s investment opportunities as suggested by Géczy, Minton, and Schrand (1997)

and He and Ng (1998). To mitigate the underinvestment problem resulting from 

the interaction of potential growth opportunities and costly external financing,

a firm is likely to hedge its cash flows to minimize the dependence on external

funding. Thus, the higher the growth opportunities, the greater a firm’s incentive

to hedge its cash flows to minimize the underinvestment costs. The foreign exchange

exposure for high MKBK firms would be small as a result.8 

	 Finally, a year dummy variable is included to capture whether the degrees of 

foreign exchange exposure differ across time. A country dummy variable is also 

incorporated in the analysis to control for different institutional settings for different 

countries. 

	 To sum up, the null hypothesis is that none of the explanatory variable are 

significantly related to the foreign exchange exposure coefficients. If this is not the 

case, a significant explanatory power for the model will provide empirical support to 

the notion that firm specific characteristics are related to foreign exchange exposure. 


4. Data

	 The sample consists of public insurance companies from the Asia-Pacific 

region. Initially, the sample dataset covered spanned over one hundred firms in 13 

countries, but there were no listed insurance firms in India or the Philippines. In order 

to be included in the sample dataset, insurance must be the firm’s main line of business 

and the firm must have financial data available for the full two-year sample period

of 2002-2003. Reinsurance companies, insurance brokers, and diversified financial 


6	 Nance, Smith and Smithson (1993) argue that firm size can be used to proxy for economies 

	 of scale in hedging.

7	 He and Ng (1998) find a positive relation between firm size and foreign exchange exposure, 

	 whereas Chow and Chen (1998) observe a negative relation with firm size.

8	 Chow and Chen (1998) also document a negative relation between growth opportunities and 

	 foreign exchange exposure among manufacturing firms in Japan. It is hypothesized that the 

	 rationale should also be applicable to insurance companies.
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services companies were removed from the sample. Any firm listed in two countries 

(cross-listed) was also excluded. After the above exclusions and adjustments for 

missing data, the sample size was reduced to 68 firms. Table 1 shows the companies 

and their respective countries included in the study. 


Table 1 Insurer List and Countries of Origin
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	 The study spans two years, 2002 and 2003, and the pooled sample includes 

both life and non-life insurance firms. No attempt was made to classify the firms by 

line of business. In addition to monthly foreign currency data and monthly stock 

returns, annual company financial data are retrieved from Datastream, published by 

Thomson Financial. 


5. Empirical Results

	 Table 2 presents descriptive statistics of both the exchange rate exposure 

coefficient and market return or systematic risk of the firms classified by country. The 

arithmetic means with the t-statistics, standard deviations, median, maximum, and 

minimum values are shown for foreign exchange exposure coefficients of insurance 

companies in all eleven countries. For the exchange rate exposure variable, FX, 

descriptive statistics are shown individually for both sample years (2002 and 2003) as 

well as a pooled sample. When examining the pooled sample results by individual 

country, the coefficients of the exchange rate variable show mixed results. The 

coefficients of FX are not statistically different from zero for insurance firms in Japan, 

Pakistan, and Singapore. Though the coefficients are statistically significant and 

different from zero for insurers in Hong Kong and New Zealand, the sample sizes for 

these countries are quite small so the results from these nations should be viewed 

cautiously. Most importantly, the coefficients of the exchange rate exposure variable 

are positive; the difference from zero is statistically significant for insurance 

companies from Australia, Indonesia, South Korea, Malaysia, and Thailand. 

Interestingly, the average coefficient is negative and statistically significant at 

conventional levels for Taiwanese insurers. Overall, the finding indicates that 

depreciation in the local currency against the US dollar and Euro is correlated with 

positive stock price performance of several insurance companies in Australia, 

Indonesia, South Korea, Malaysia, and Thailand. The opposite is found among 

Taiwanese insurers. 

	 The positive signs of foreign exchange exposure indicate that a depreciation 

(appreciation) of the domestic currency against the US dollar and the Euro has a 

positive (negative) impact on stock returns of insurance companies. This implies that 

insurance firms benefit from currency depreciation because their overseas investments 
generate additional returns from currency transaction. When a currency appreciates, 

returns from overseas investments lose value. The reverse is true for insurers that have 

negative signs of foreign exchange exposure. Although the signs are not the same, the 

magnitude indicates that currency fluctuations do affect firm valuation among publicly 

listed insurance companies in the Asia-Pacific region. In summary, there is some 
supporting empirical evidence to the notion that foreign exchange rate fluctuations 

affect returns of insurance companies.
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	 Table 3 presents descriptive statistics for all variables used in a cross-sectional 

regression. The average foreign exchange exposure, FX, is 0.36, which is statistically 

significant different from zero (t-test not shown). The average stock market exposure 

(market beta) for all firms in the sample is 0.68. The average leverage, as measured by 

the ratio of total debt to total assets, is about 2%, which is not surprising as insurance 

firms have little if any debt. The average amount of investment for all firms, as 

measured by a ratio of total investments in insurance divided by total assets, is 0.69. 

The average of the liquidity measure (cash holding divided by total assets) is 

approximately 5%, showing that firms have notable cash positions on average, but this 

is a relatively small portion of total assets. Two measures of firm size are shown in 

Table 3: the logarithms of total assets and total income. Across the sample, the average 

of the first size measure is 17.2, while the average of the total income-based size 

measure is 16.1. The dividend payout ratio (dividends divided by earnings) shows that 

firms on average pay about 35% of earning as dividends. Lastly, the average market-

to-book ratio for the sample is approximately 1.15. 
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Table 3 Descriptive Statistics for Variables in Regression Analyses


This table presents descriptive statistics for the variables used in the regression models.

The sample consists of insurance firms from 11 countries during 2002-2003: Australia,

Hong Kong, Indonesia, Japan, South Korea, Malaysia, New Zealand, Pakistan, Singapore, 

Taiwan and Thailand. Currency return and financial data are obtained from Datastream, 

published by Thomson Financial. FX and MKT are     ix and     im estimated from the equation:

Rit =     io +     ix Rxt +     im Rmt +     it, where Rmt is the rate of return of the market index and Rxt


is the rate of return on a foreign currency portfolio. LEVER1 is total debt divided by

total assets. LEVER2 is the sum of benefit and loss reserves, unearned premiums, policy

and contract claims and other reserves divided by total assets. LIQUID is cash holdings

divided by total assets. SIZE1 is the natural logarithm of total assets; SIZE2 is the natural 

logarithm of total income. PAYOUT is the dividend payout ratio, expressed as a percentage. 

MKBK is the market-to-book ratio, market value of equity divided by book value. The

t-statistic value shown in parenthesis is the value to test if |  ix| = 0 for the variable FX. 
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	 Table 4 presents a correlation matrix for all the regression variables. This 

finding gives a first hint of the relation between exposure to foreign exchange rate 

fluctuations and other firm characteristics. A formal regression analysis, including 

control variables for other determinants of foreign exchange exposure, will illuminate 

the relation more clearly.9 


Table 4 Correlation Matrix for Variables in Regression Analyses 


This table presents the correlation coefficients for the variables used in the regression models. 

This table presents descriptive statistics for the variables used in the regression models. The 

sample consists of insurance firms from 11 countries during 2002-2003: Australia, Hong Kong, 

Indonesia, Japan, South Korea, Malaysia, New Zealand, Pakistan, Singapore, Taiwan and 

Thailand. Currency return data and financial data are obtained from Datastream, published by 

Thomson Financial. FX and MKT are     ix and   im estimated from the equation: Rit = bio + bix 

Rxt + bim Rmt + eit, where Rmt is the rate of return of the market index and Rxt is the rate of 

return on a foreign currency portfolio. LEVER1 is total debt divided by total assets. LEVER2 is 

the sum of benefit and loss reserves, unearned premiums, policy and contract claims and other 

reserves divided by total assets. LIQUID is cash holdings divided by total assets. SIZE1 is the 

natural logarithm of total assets. SIZE2 is the natural logarithm of total premium income. 

PAYOUT is the dividend payout ratio, expressed as a percentage. MKBK is the market-to-book 

ratio, market value of equity divided by book value. Statistical significance at the 1, 5, and 10 

percent levels are denoted by ***, ** and * respectively. 


9	 The correlation coefficients among variables also indicate the need to check for 

	 multicollinearity in the regression analyses. The average variance inflation factor (VIF) was 

	 1.4 for both regression models in Table 5, showing no significant multicollinearity.
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Table 5 Regression Results


This table presents the results from least squares regression analyses of foreign exchange 

exposure for publicly-traded insurance firms in the Asia-Pacific region. The sample consists of 

insurance firms from 11 countries during 2002-2003: Australia, Hong Kong, Indonesia, Japan, 

South Korea, Malaysia, New Zealand, Pakistan, Singapore, Taiwan and Thailand. Currency 

return data and financial data are obtained from Datastream, published by Thomson Financial. 

The dependent variable is FX or foreign exchange exposure,     ix, estimated from the equation: 

Rit =    io +    ix Rxt +    im Rmt + εit, where Rmt is the rate of return of the market index and Rxt is 

the rate of return on a foreign currency portfolio. LIQUID is cash holdings divided by total 

assets. LEVER1 is total debt divided by total assets. LEVER2 is the sum of benefit and loss 

reserves, unearned premiums, policy and contract claims and other reserves divided by total 

assets. SIZE1 is the natural logarithm of total assets; SIZE2 is the natural logarithm of total 

income. MKBK is the market-to-book ratio, market value of equity divided by book value. 

PAYOUT is the dividend payout ratio, expressed as a percentage. MKT is the systematic risk of 

the stock estimated by     im. Statistical significance at the 1, 5, and 10 percent levels are denoted 

by ***, ** and * respectively.


β
 β
 β

β


β


	 Variables	 Model (A)	 Model (B)


	 Intercept	 2.665***	 2.313***

		  (5.452)	 (5.118)

	 MKT	 -0.052	 -0.088

		  (-0.399)	 (-0.669)

	 LEVER1	 4.639**	 4.763**

		  (2.345)	 (2.371)

	 LEVER2	 0.326	 0.262

		  (0.898)	 (0.715)

	 LIQUID	 -0.714	 -0.486

		  (-0.427)	 (-0.287)

	 SIZE1	 -0.083***

		  (-3.017)

	 SIZE2		  -0.064**

			   (-2.438)

	 PAYOUT	 -0.005*	 -0.005*

		  (-1.690)	 (-1.716)

	 MKBK	 -0.217*	 -0.216*

		  (-1.876)	 (-1.839)

	 R2	 0.168	 0.148

	 F-statistic	 3.471***	 2.967***

	 N	 128	 128
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	 Table 5 shows the results of the regression analyses. Though two different 
models are presented in Panels A and B using different measures of firm size, the 
results are qualitatively similar and will be discussed simultaneously. Both regressions 
are also statistically significant at conventional levels with R-square values of 
approximately 14 and 16 percent. First of all, empirical results show an insignificant 
negative relation between MKT, stock market exposure (market beta), and foreign 
exchange exposure. 

	 Several other control variables are statistically significant in the regression 

models. While the coefficient for liquidity (LIQUID) is not statistically significant in 

either regression, the coefficients for dividend payout ratio (PAYOUT) are negative 

and statistically significant. This finding provides partial support for the relation 

between firm liquidity and the hedging incentive. The coefficients for total debt 

(LEVER1) are positive and statistically significant at conventional levels in both 

Models A and B. This result implies that firms with high financial leverage tend to 

have high foreign exchange exposure. This result is quite surprising in that insurance 

firms typically have very low levels of financial leverage as the average value of 

LEVER1 for the entire sample was slightly more than 2 percent of total assets. This 

finding is not consistent with the findings for non-financial firms in Japan (Chow and 

Chen, 1998; He and Ng, 1998). The coefficients for total liabilities (LEVER2) are not 

statistically significant. The reason may be that the sources of these insurance 

liabilities are mostly domestic. Next, coefficients for both firm size measures (SIZE1 

and SIZE2) are negative and statistically significant at conventional levels. This 

finding is consistent with the finding of Chow and Chen (1998), but in conflict with 

the finding of He and Ng (1998). The coefficients for market-to-book ratio (MKBK) 

are negative and statistically significant in both regression models. This finding is 

consistent with those for manufacturing firms in the US (Géczy, Minton, and Schrand, 1997)

and Japan (Chow and Chen, 1998; He and Ng, 1998). The year dummy variables are 
not statistically significant in either regression. 

	 In conclusion, the empirical findings from this study represent the first 

empirical evidence in support of the notion that insurance firms are susceptible to 

foreign exchange rate fluctuations. The results also reveal that some of the firm 

characteristics related to incentives for hedging activities are also related to foreign 

exchange exposure of insurance companies in the sample.


6. Conclusions

	 It is widely believed that exchange rates affect a firm’s cash flows and

its valuation. Consequently, the estimation of a firm’s foreign exchange exposure 
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becomes critical for investors and managers. Numerous studies have attempted to 

examine the foreign exchange exposure among non-financial firms worldwide. For 

insurance firms, exchange rates also have become a major source of uncertainty due to 

an increase in foreign portfolio investment activities. However, it is quite difficult to 

estimate the foreign exchange exposure of insurance companies. This study employs a 

unique sample of public insurers listed on stock exchanges in the Asia-Pacific region. 

The fact that shares of these insurers are publicly traded provides a unique opportunity 

to empirically examine the foreign exchange exposures of these insurers with an 

established methodology used in the finance literature. In this study, the empirical 

investigation reveals the presence of foreign currency exposures of publicly-traded 

insurance companies in the Asia-Pacific region. Specifically, insurance companies in 

five out of 11 markets studied exhibit a positive and statistically significant exposure 

to foreign exchange rate movements. Our results are similar to those of non-financial 

firms studies such as He and Ng (1998), Chow and Chen (1998), among others. 

	 Further, there is a negative relation between firm size and foreign exchange 

exposure, an outcome that is consistent with several studies (e.g., Nance, Smith and 

Smithson (1993) and Chow and Chen (1998)). Big firms exhibit lower exposures to 

foreign exchange rate movements than do their smaller counterparts. Perhaps big firms 

possess more financial resources to absorb transaction losses should there be any 

adverse movement in the business-related exchange rates. Second, the empirical 

analysis suggests a positive association between a proxy variable for financial leverage 

and foreign exchange exposure. Insurance firms with high levels of financial leverage 

exhibit a higher degree of exchange rate exposure. This result is contradicted to the 

corporate hedging theory suggested by Smith and Stulz (1985). Perhaps, a leverage-

related hedging theory for non-financial firms cannot be directly applied to insurance 

firms. Financial companies are known to have a different degree of financial leverage 

from that of non-financial firms. In this study, an insurance-specific leverage variable, 

LEVER2, is employed with little success. 

	 This study finds a negative relation between a proxy for short-term liquidity 

and foreign exchange exposure. Specifically, insurance firms with high dividend 

payouts tend to have low foreign exchange exposures, a result similar to He and Ng (1998), 

Chow and Chen (1998). The negative relation indicates that insurance companies with 
low liquidity may actively manage their foreign exchange exposures through hedging 
activities compared with insurance firms with low liquidity. 

	 Despite the interesting findings revealed, this study suffers from some notable 

limitations. First, data availability limits the scope of investigation. To continue along 

this line of inquiry into the foreign exchange-derived risks borne by insurers, it would 



46 Chulalongkorn Journal of Economics 21(1), April 2009


be ideal to have more detailed information about companies included in the sample, 

such as portfolio holdings and underwritings. For example, much as the extent of the 

multinational efforts of an industrial company can be gauged by calculating the export 

ratio, it would be helpful to have a similar measurement for insurance companies. 

Knowing the percentage of both local and domestic portfolio investments and 

underwritings could illuminate the extent of foreign currency risk by an insurance 

company. With more complete information, it should be plausible to make more clear 

inferences about the underlying sources of foreign exchange exposure of insurers. 

	 Similarly, a complete list of the investment regulations and restrictions would 

show the barriers faced by insurers operating in each country. Restrictions set by 

national insurance regulators may limit the types and nationalities of assets that are 

permitted for investment. Regulators may also impose restrictions on the use of 

reinsurance or international transfers of assets or cash between affiliated companies.10 

Future studies should focus on the specific rules and regulations with regard to 

investment and underwriting restrictions.

	 In summary, this study represents the first attempt to empirically measure

the exposure to foreign exchange rate fluctuations among insurance firms in the Asia-

Pacific. Overall, the results are consistent with the prevalent foreign exchange 

exposure hypotheses and previous empirical studies. Insurance companies are not 

immune to foreign exchange exposure and the resultant risk. This finding highlights 

the need for managers and investors to accurately measure the foreign exchange 

exposure of insurance firms. The regulator should also be aware of the impact of 

currency fluctuations on domestic insurance firms. The study also illuminates several 

questions that need further examination. For instance, are concerns surrounding 

exchange rate fluctuations outweighed by the diversification benefits that accrue from 

holding foreign assets? What is the extent of derivative usage among insurers? Do 

insurance regulations limiting foreign asset holdings matter at all? And, finally, what 

should be an effective role of insurance regulatory and supervisory bodies pertaining

to international portfolio investment? Further investigation into these areas should 

provide additional insights. The complex interplay and countervailing forces of the 

limitations remain a challenge to efforts undertaken to tease out the risks of foreign 

currency fluctuations. Despite the data limitations, the findings are still significant, 

indicating the foreign currency exposure and resultant risk are clearly evidence among 

insurers in the Asia-Pacific.


10	 To accommodate this limitation, one may create a country-specific index based on the degree 

	 of the insurance regulations. A scaled variable can then be used in the regression model.
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