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Abstract 
This article uses a sample of 44 countries to assess their export performance over the period 
1988-2012, using the single-index model, a part of the modern portfolio theory. The article builds 
four clusters of countries classified by the dominance of exports of 1) fuel products, 2) manufac-
tured products, 3) food items and agricultural products and 4) ores and minerals. All countries in 
the sample obtain a dominant majority of their export earnings from these broad categories of 
products. The results are that the export portfolios comprised of manufactured products have a 
superior performance than export portfolios comprised of non-manufactured products. In partic-
ular, from a risk-return perspective the export portfolio of manufactured products dominates the 
export portfolio of food items and agricultural products which in turn dominates the export port-
folio of fuel products and of ores and minerals. This domination validates a priori belief that man-
ufacturing goods and exports is the best strategy for development of exports of a country. An im-
portant caveat is that this rosy scenario is unlikely to last. The implications for countries and firms 
are also discussed. 
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1. Introduction 
In this article, we investigate an economic phenomenon and a policy conundrum which have increased in im-
portance as time has gone by. The world is no longer divided in two groups, such as developed countries and 
underdeveloped countries. As more and more countries have thrown away the yoke of colonialism as well as so-
cialism/communism, they have increasingly recognized the important role international trade can play in eco-
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nomic development (for those countries which are on the lower rungs of economic development ladder) to pull 
the poor population out of poverty and more economic development (for those countries which are on the higher 
rungs of economic development ladder) to create more employment as well-paying jobs become the rallying cry 
of politicians and policy-makers. More countries continue to join the global economy via international trade in-
stitutions (General Agreement on Tariffs and Trade (GATT), World Trade Organization (WTO) and numerous 
regional free-trade blocs) and international financial institutions (International Monetary Fund (IMF), Interna-
tional Bank for Reconstruction and Development (IBRD or World Bank) and numerous regional development 
banks). It is customary for governments to pay close attention to international trade for the sake of prosperity of 
the country. The governments have realized that the benefits of international trade outweigh its costs. The bene-
fits are tangible in terms of improvement in socio-development factors such as sanitation, health, longevity, 
skills, education, manufacturing technology, environment protection, pollution control, bio-diversity and the like 
as well as in economic-development factors such as export earnings, growth in GDP and growth in per capital 
income, improvement in income and wealth inequality and the like.  

The economic phenomenon and policy conundrum are how a country approaches exports and export-promo- 
tion policies. The question is whether exports achieved by different countries have improved in their characteris-
tics of earnings and volatility. This question is of fundamental importance in economic development literature 
because it would shed light on export-trade practices of countries at various levels of development. The question 
can be put in other words: Do export portfolios comprised of manufactured products have a superior perfor-
mance than export portfolios of non-manufactured products? The same question is of fundamental importance in 
international business management literature because it would shed light on decisions about export promotion 
zones (EPZs) or special economic zones (SEZs), the scope, scale and modalities of participation in EPZs and 
SEZs, regulatory and compliance structure, financial and supply-chain intermediation and the like1. This ques-
tion is of fundamental importance in political science, public finance and public policy literature because it 
would shed light on numerous subsidies and tax structures and their efficacy, the issues of public-private part-
nership, the use of eminent-domain (i.e., public use) statute and compensation thereunder, a country’s internal 
political set-up and division of political power, and the like.  

On the one hand, one can claim that the question is straightforward while the answers are intuitively obvious. 
On the other hand, one must recognize that the answers are neither intuitive nor obvious until demonstrated and 
perhaps explained. In this article, we are interested more in demonstrating whether export portfolios of manu-
factured products have better risk-return trade off than those of non-manufactured products. In the interest of 
space, we provide in this article only a brief explanation of the phenomenon; a detailed explanation is the subject 
of another article.  

Our results demonstrate that export portfolios of manufactured products indeed have better risk-return tra-
deoff than those of 1) fuel products, 2) ores and minerals and 3) food items and agricultural products. We ob-
serve that export portfolios of manufactured products have more stability (i.e., lower volatility) and relatively 
higher returns than those of other three categories. The economies (i.e., countries) which rely on exports of fossil 
fuel products, extractive industrial products or agricultural products (typically classified as natural-resource- 
based products) tend to have poorer risk-return tradeoff; these portfolios exhibit higher volatility and relatively 
lower returns over the sample period.  

The contribution of the article is in two sets of literatures, viz., economics, more particularly, international 
trade, and international business. The main contribution is the demonstration that countries with exports domi-
nated by manufactured products are rewarded with stable earnings from their exports. These export earnings are 
expected to bring about socio-economic development to their countries at a higher level or a faster pace or is 
expected to be broadly distributed in the populace. This conclusion has implications for economic policy of the 
governments for economic development, industrialization, export-promotion, establishment of EPZs or SEZs, 
incentives for businesses to locate their operations in these zones, subsidies of various kinds, infrastructure de-
velopment, concentration of development clusters, education (e.g., languages, academic disciplines of science, 
technology, engineering and mathematics (STEM disciplines)), ancillary development of complementary indus-
tries, such as tourism, business processes, information technology, telecommunication, financial institutions, 
R&D-oriented institutions, and many other variables necessary for a well-functioning modern economy. Like-
wise this conclusion has implications for business firms’ policies for business development projects, managerial 
skills and development thereof, hiring and training practices, raising the necessary capital domestically or over-

 

 

1[1] provides an interesting study of global value chains. 
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seas, in-sourcing or outsourcing business processes, cultural sensitivity and national proclivities, and supple-
mentary practices such as labor relations and compliance with various regulatory requirements. 

This article is organized as follows. Section 2 provides a brief literature review. Our goal is to point out the 
trajectory of economic thought on gains from export-led growth rather than provide a detailed bibliography of 
the subject area. Section 3 provides a discussion of data, methods, hypotheses and expectations of results. Sec-
tion 4 provides results and a discussion thereof. Section 5 provides caveats as well as implications for future re-
search and government and business policies. Section 6 concludes the article. 

2. Literature Review 
Since the mercantilism years, economists have praised the economic and social benefits of international trade 
([2]-[6]). Among the classical economists, for instance, Adam Smith [7] recognized the gains from trade even 
though his conception of surplus value is suspect. Ricardo [8] refined the concept of gains from trade into a 
theory of comparative advantage. It was only a matter of time for the idea and importance of international trade 
to become part of mainstream economics.  

More recently, in the 1950s and 1960s, countries started paying more attention to export-led growth strategies; 
they emphasized strategies to diversify their export portfolio among which the most important was the addition 
of manufactured goods to their portfolio of natural-resource-based goods ([9]-[14]). The deterioration of the 
terms of trade of commodities vis-à-vis those of manufactured products fostered the adoption of an export-led 
growth strategy ([15]-[20]). From another perspective, it has also been noted that commodity prices are charac-
terized by 30 - 40-year-long super-cycles ([21]-[22]). In the post-ware era, many countries became modern-day 
mercantilists having adopted export-promotion policies and protectionist measures for their various agricultural 
and industrial sectors. These measures, however, increased the volatility of exports thereby further penalizing 
countries specializing in exports of natural resource-based-goods2. Consequently, the belief that the addition of 
manufactured products to their export structure would help to alleviate export earnings fluctuations has become 
an article of faith ([6] [24]-[29]).  

On the other hand, export-led growth strategies have the potential to ease pressures on a country’s balance of 
payments, induce foreign direct investment, gain economies of scale, bring skills in development, result in a 
more efficient allocation of resources within an economy and thereby collectively culminate in efficiencies all 
around ([30]-[33]). In addition, the inter-industry impacts of export-led growth strategies and their spill-over ef-
fects on upstream and downstream (forward and backward) linkages improve the infrastructural foundations of a 
productive economy ([34]-[36]).  

In addition to issues related to a country’s domestic effects from the implementation of an export-led growth 
strategy ([37]-[39]), the adoption of more diversified export structure is rationalized on the basis of export con-
centration and export earnings instability ([9] [18] [40]-[45])3. A conventional wisdom has taken hold that a 
country’s concentration on the exports of a few natural-resource-based goods has been a major source of export 
earnings instability. Alternatively stated, the more concentrated a country’s exports, the lower the probability 
that export earnings fluctuations in some of its products could be offset by counter-fluctuations in others ([6] [11] 
[48]-[52]). 

The conventional wisdom on export diversification states that if earnings from various categories of exports 
are not highly correlated with one another then the country’s portfolio of exports is likely to have to lower earn-
ings volatility (i.e., instability or fluctuations). The export diversification strategy is usually equated to the addi-
tion of manufactured products to a country’s export portfolio on the assumption that export earnings from man-
ufactured products are less correlated than those between pairs of commodities of natural-resource-based prod-
ucts ([53]-[58]). A corollary of this suggestion is that a singular specialization in primary products or manufac-
tured products per se may not result in higher or lower level of fluctuations in export earnings, respectively.  

[58] [59] point out that export earnings instability is likely related to the positive correlation of proceeds from 
exports of primary products and the tendency of these primary products to possess high price instability ([48] 
[60] [61]). Similarly, exporters of manufactured products may face the same type of earnings instability as ex-
porters of primary products do. Thus, an assessment of export strategies should not only address the concentra-
tion and structure of exports, but also the composition of export portfolios.  

 

 

2[23] provides insights on nontraditional export promotion programs.  
3See [46] and [47] for a review of the theoretical and empirical literature on this topic. 
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Exports as a tool of economic growth and international trade as a theory have a long and distinguished history 
in economic thought4. This explains the trajectory of the literature review from the old to the new. In addition it 
explains the move from pure theoretical aspects to a practical analysis of exports. 

In this article we explore the impact of a country’s composition of exports of products on its export earnings 
instability. Using the single index model, we examine the oft-repeated conjecture that countries whose exports 
are dominated by manufactured products will have a superior performance than countries whose exports are 
dominated by fuel products (petroleum and related products), food items and agricultural products (agricultural 
produce and related products from agricultural industries), and ore and mineral products (extractive industries). 

The manufactured products are generally considered to have the most value added and are the “dream” ex-
ports of a country wishing to move up or stay at the highest rungs of development. The modern life runs on var-
ious forms of energy among which petroleum-based fuel products are the largest and most important. The prices 
and variability of the prices of these fuel products cause ripples throughout the global economy as all three, viz., 
manufacturing, agriculture and extraction, need energy for their own activities. Agricultural products continue to 
be important for almost all developing countries and for some highly efficient producers among developed 
countries. These products are the base from which a country would wish to develop more as subsistence econo-
my gives way to agricultural economy to industrial economy to service or knowledge economy. Extractive in-
dustries likewise provide a base from which a country would wish to develop further. Both agricultural and ex-
tractive industries provide “commodities” which are essential for all other product-manufacturing but which 
provide an exceedingly limited price-setting power to the producer. Further up the chain of development, we 
must recognize that the commoditization is about not only where proprietary products become generic but also 
where technological prowess necessary for producing the said products becomes commonplace. Consequently, 
not only agricultural products and extractive products are commodities in the original sense of the word, but also 
some of the new-fangled products such as memory chips do become commodities as the quantum of val-
ue-added is perceived to decline to a negligible level.  

An examination of global trade in these broad grouping can give us insight into many facets of global econo-
my. In this article we concentrate only on the analysis of performance of countries whose exports are dominated 
by one of broad categories of products. 

3. Data, Methods, Hypotheses and Expected Results 
This section describes the empirical examination process employed in this study. The themes from literature in-
form us about the method we can use to evaluate the performance of exports; modern finance comes readily to 
mind. This method should help us evaluate the returns on exports in light of instability (fluctuations) of exports; 
modern finance has developed measures of fluctuations as well as risk-return tradeoff ratios. Naturally, these 
methods require data on international exports. Therefore, this section gives details of data, empirical methods, 
hypotheses on world-trade-based fluctuations and performance ratios. The section concludes by detailing ex-
pected results. 

3.1. Data 
Our sample consists of 44 countries for the period from 1988 to 2012. The countries on the sample relied for the 
large majority of their total exports earnings on one of the four major categories, viz., 1) fuel products such as 
oil and natural gas, 2) manufactured products, 3) food items and agricultural produce and products and 4) ores 
and minerals (extractive products). Thus, the grouping serves as a proxy for the export specialization of their 
countries. 
1) Fuel Products: This group includes 13 exporters of petroleum and natural gas products. The exports include 

variation of natural gas such as LNG for Angola and crude for Norway. The countries are Angola, Bolivia, 
Brunei, Iran, Iraq, Kuwait, Nigeria, Norway, Qatar; Russia5; Saudi Arabia, Venezuela and UAE. 

2) Manufactured Products: This group includes 16 exporters of manufactured products. The exports range 

 

 

4The international trade theorists have been the recipient of the Nobel Memorial Prize in Economic Sciences (officially the Sveriges Riks-
bank Prize in Economic Sciences in Memory of Alfred Nobel) practically since its founding in 1969: Gunnar Myrdal in 1974; Bertil Ohlin 
and James E. Meade in 1977; Robert A. Mundell in 1999 and Paul Krugman in 2008. See 
http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/. These prizes may be relatively old but they are assuredly not dated. 
The issues have remained the same as [62] points out in an interesting study of the nineteenth and twentieth centuries. 
5Russia’s data start from 1992Q1 for quarterly data and therefore from 1992 for annual data. 

http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/
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from planes and helicopters for France and the USA, electronic equipment and vehicles for South Korea, 
computer software and garments for India, steel for Turkey, machinery and equipment for Poland and ve-
hicles for Germany. The countries are China, France, Germany, India, Japan, Malaysia, Mexico, Poland, 
Portugal, Singapore, South Korea, Thailand, Turkey, the UK, the USA and Vietnam. 

3) Food Items and Agricultural Products: This group includes six exporters of food items and agricultural 
products. The exports include tropical and non-tropical agricultural products, ranging from soybeans and de-
rivatives for Argentina, to Uganda’s coffee and tea, and Malawi’s raw tobacco. The countries are Argentina, 
Côte d’Ivoire, Malawi, New Zealand, Uganda and Uruguay.  

4) Ores and Minerals: This group includes nine exporters of gold such as Guyana and Mali, copper such as 
Peru, Zambia and Chile, and aluminum ore and niobium such as Sierra Leone. The countries are Chile, 
Congo, Guyana, Mali, Mauritania, Peru, Sierra Leone, Suriname and Zambia.  

Data are collected in nominal US dollars from the Direction of Trade Statistics published by International 
Monetary Fund. Data are collected for total global exports of each of the aforementioned country and the world 
as a whole. The last one serves as the broad market of global trade. The data are available in annual and quar-
terly periodicity. Percentage changes are calculated from these numbers; analogous to stock market these per-
centage changes may be called export returns. These export returns are used in the empirical methods described 
below. 

3.2. Methods 
Diversification of risk in the portfolio context emerged out of the field of finance in the 1950s, particularly at-
tributed to the work of Markowitz ([63] [64]). Markowitz provided statistical foundation and a method for effec-
tively reducing investment risk given the fluctuations, the evolution of the gains on risky assets and the pairwise 
strength of relationships of these assets’ returns. The diversification theory asserts that by systematically select-
ing a group of investment assets an investor could effectively lower the risk in the portfolio compared with the 
risk borne by any individual asset. Sharpe [65] and Lintner [66] provided the necessary economic structure and 
equilibrium arguments to subsume Markowitz’s mean-variance criterion to develop a simple mathematical equ-
ation for asset-pricing, which was labelled the Capital Asset Pricing Model (CAPM)6. These elements became 
known as the Modern Portfolio Theory. The pricing model gives us the risk-return tradeoff so as to evaluate 
whether a risky asset would provide a rate of return commensurate with risk borne. This risk-return tradeoff of a 
risky asset is typically measured against that of the market as a whole, where the market is proxied by a broad- 
based index of risky assets. Traditionally risk has been measured in one of two ways. In the Markowitz scheme, 
it is the total risk, measured by the standard deviation. In the Sharpe-Lintner scheme, it is the market-based risk, 
measured by the beta, which is the average sensitivity of a risky asset to the fluctuations in the market as a 
whole. This average sensitivity is most often called the systematic risk and the difference between it and the to-
tal risk is called the unsystematic risk or unique risk. This unsystematic risk is sought to be reduced by the prop-
er construction of a portfolio. It is not possible to reduce the market-based (i.e., systematic) risk, unless one uses 
other risk-management instruments and method. In the context of global trade, a country tried to achieve the 
same objective through export diversification. Whereas the CAPM, as an expectations model, has an important 
role in many contexts, the investments-related applications have made a heavier use of the empirical counterpart 
of the CAPM, called the single index model (SIM)7. 

The “standard” applications of both of these are in the field of investments. Agriculture economists have pio-
neered their applications in agricultural economics to study crop portfolios of geographic regions and crop port-
folios for risk-management practices ([67]-[71]). International trade economists have applied these methods for 
their empirical work mentioned in literature review8. As these pioneers did, we recognize that while CAPM is an 

 

 

6The equation of CAPM is given as ( ) ( ){ }i f m f iE R R E R R β= + − , where ( )iE R  is the expected return on asset i  for the next period, 

fR  is the risk-free rate, ( )mE R  is the expected return on the market portfolio and iβ  is the average sensitivity of asset i’s returns to 
those of the market portfolio. 
7The equation is given as , , ,i t i i m t i tR Rα β ε= + + , where in the current context, ,i tR  is the return for country or portfolio i  for period t , 

,m tR  is the return for the index m  for period t , iα  is the intercept for country or portfolio i , iβ  is the slope coefficient for country 

or portfolio i , and ,i tε  is the error term for country or portfolio i  for period t . 
8[72] uses the single index model to construct optimal portfolios to analyze regional free-trade agreements whereas [73] uses the portfolio 
approach to analyze the risk of international trade. 
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asset-pricing tool (as its name suggests), SIM is variously used for portfolio construction, performance evalua-
tion, rebalancing, comparison, construction of indexes, benchmarking, etc. We use SIM in a direct way to ana-
lyze the performance of export portfolios. 

We wish to assess the sensitivity of exports to the fluctuations in global trade. The slope coefficient of the 
simple linear regression equation captures the sensitivity. In the context of investment theory, as mentioned be-
fore, this slope coefficient is called the beta and the regression equation is called the single index model. The es-
timation of the equation of the SIM is based on an index which serves as the benchmark. In this application, the 
benchmark is the total world exports. That a country’s or a portfolio’s exports would fluctuate with total world 
exports (trade) does not need explanation. The estimation is based on the annual arithmetic “returns” calculated 
from the total exports for a country, portfolio or the world. 

Sharpe ([74]-[76]) introduced one of the more popular reward-to-risk ratios, viz., the reward-to-variability ra-
tio, more commonly called the Sharpe (performance) measure or the Sharpe ratio. The Sharpe ratio is defined as 
the ratio of the excess return and the standard deviation of that return9. Treynor [77] provided another popular 
reward-to-risk ratio, viz., the reward-to-volatility ratio, more commonly called the Treynor (performance) meas-
ure or the Treynor ratio. The Treynor ratio is defined as the ratio of the excess return and the systematic risk of 
that return10. Typically, these ratios are calculated from the ex post data. Ex post ratios are mostly used for per-
formance evaluation whereas ex ante ratios are often used for investment decision-making. 

We will need to make a slight modification while applying investment-theoretic performance measures to 
evaluate countries’ export performance; we will use the ex post export return in place of excess export return for 
a country or its portfolio. This is equivalent to assuming that the risk-free rate is zero. Thus, we use close va-
riants of the Sharpe ratio11 and the Treynor ratio12, which we will continue to refer as reward-to-risk ratios. 

3.3. Hypotheses 
The purpose of the paper is to evaluate the performance of export portfolios comprising of countries whose ex-
ports are dominated by 1) fuel products, 2) manufactured products, 3) food items and agricultural products and 4) 
ores and minerals. The countries serve the role of assets and returns on exports of the countries serve as asset 
returns. Given these methodological necessity, the hypothesis can be stated: 

1) Fuel Mfg Ag Oresβ β β β= = =  where Fuelβ , Mfgβ , Agβ , and Oresβ  are the slope coefficient (beta or average 
sensitivity to market) for export portfolio for fuel-products-oriented countries, manufactured products-oriented 
countries, agricultural products-oriented countries and ores and minerals-oriented countries, respectively. 

2) Fuel Mfg Ag OresT T T T= = = , where FuelT , MfgT , AgT , and OresT  are the Treynor measure for export portfolio 
for fuel-products-oriented countries, manufactured products-oriented countries, agricultural products-oriented 
countries and ores and minerals-oriented countries, respectively. The Treynor measure is defined as the ratio of 
the average return for the sample period and the slope coefficient for the sample period. The Treynor measure 
gives us an indication of the return earned per unit of risk where risk is defined in terms of the average sensitiv-
ity of the portfolio’s returns to the aggregate returns.  

3) Fuel Mfg Ag OresS S S S= = = , where FuelS , MfgS , AgS , and OresS  are the Sharpe measure for export portfo-
lio for fuel-products-oriented countries, manufactured products-oriented countries, agricultural products-orient- 
ed countries and ores and minerals-oriented countries, respectively. The Sharpe measure is defined as the ratio 
of the average return for the sample period and the standard deviation for the sample period. The Sharpe meas-

 

 

9Notationally the Sharpe Ratio is ( )i f iR R σ− , where iR  is the arithmetic average of the returns for country or portfolio i , fR  is the 

arithmetic average of the risk-free return and iσ  is the standard deviation. 
10Notationally the Treynor Ratio is ( )i f iR R β− , where iR  is the arithmetic average of the returns for country or portfolio i , fR  is the 

arithmetic average of the risk-free return and iβ  is the measure of market-related risk.  
11In the context of this study, we need not use the risk-free rate. Alternatively, fR  may be considered equal to zero. Therefore the Sharpe 

Ratio becomes i iR σ  where iR  is the arithmetic average of the returns for country or portfolio i  and iσ  is the standard deviation of 
the returns for country or portfolio i. 
12In the context of this study, we need not use the risk-free rate. Alternatively, fR  may be considered equal to zero. Therefore the Treynor 

Ratio becomes i iR β , where iR  is the arithmetic average of the returns for country or portfolio i  and iβ  is the measure of market- 
related risk.  
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ure gives us an indication of the return earned per unit of risk where risk is defined in terms of the total volatility 
of the portfolio’s returns. 

3.4. Expected Results 
If exports of all the different categories are treated equally in global trade, then we should get the result that all 
are equally sensitive to the aggregate exports of the world and that risk-return tradeoff is similar for all catego-
ries of exports. If, on the other hand, these categories are treated differentially, then we should get the result that 
their sensitivity to the aggregate exports of the world is different and their risk-return tradeoff is different. If we 
find evidence of the former, then implications for economic policy, industrial policy and business policies are 
straightforward; if we find evidence of the latter, then implications will be vastly different. These implications 
are discussed in a section below. 

4. Results and Discussion 
We evaluate the export performance of the individual 44 countries in the sample from a risk-return perspective. 
Further we assess the portfolio performance for all four portfolios of countries in the sample. Recall that coun-
tries are thought of as assets for a portfolio based on their respective dominant export. 

Table 1 gives the single index model estimates for the countries of a portfolio. Three sample periods are re-
ported, viz., the full sample period of 1989-2012 and two ten-year periods of 1989-1998 and 1999-2008. For 
each period the coefficients of intercept and slope are reported along with their t-statistics below the coefficients. 
The statistical significances at 10%, 5% and 1% are indicated by asterisks. Panel A reports the numbers for 13 
countries included in the fuel-products-exporting portfolio, Panel B for 16 countries included in the manufac-
tured-products-exporting portfolio, Panel C for six countries included in the agricultural-products-exporting 
portfolio, Panel D for nine countries included in the ores-and-minerals-exporting portfolio. 

Recall that the slope represents the average sensitivity of export returns to the fluctuations in the index of total 
world export returns. The sensitivity of the total world exports to itself is by construction 1. Therefore, the beta 
(i.e., slope coefficient) higher (lower) than 1 implies higher (lower) volatility of exports.  

Countries in the fuel products and ores and minerals export portfolios show much higher degree of systematic 
risk. On the other hand, countries in the manufactured products and food items and agricultural products show 
lower levels of risk. Examining the betas for fuel products-exporting countries and ores and minerals-exporting 
countries we notice a much higher level of exposure to global trade fluctuations than for the food items and 
agricultural-products and manufactured-products-exporting countries.  

The next step is to assess the performance of four export portfolios. Table 2 gives the single index model es-
timates for each broad export category portfolio for the same three sample periods. On the volatility scale, the 
five portfolios descendingly are fuel products (1.7312, 1.7304, 1.7735), ores and minerals (1.2058, 1.3622, 
1.6710), food items and agricultural products (0.9137, 1.0029, 0.9990), manufactured-products (0.9126, 0.9406, 
0.9651) for full sample period, for the first decade of 1989-1998 and for the second decade of 1999-2008. While 
the risk of export portfolios has fluctuated, the stability of ranking of export portfolios is remarkable. Between 
the two decades, the decade of 1989-1998 is less risky for fuel products, ores and minerals, manufactured prod-
ucts, and is more risky for food items and agricultural products. Recall that the financial problems started in the 
USA in mid-2007 and built into a world-wide crisis in 2008 and 2009. Therefore the second ten-year period in-
cludes only the beginning of the financial crisis.  

Table 3 gives the single index model estimates for each broad export category portfolio for rolling five-year 
periods. We use quarterly data for this purpose and therefore lose only the first quarter of 1988 to calculate the 
quarterly rates of return. The full period of 1988-2012 gives us 21 five-year sub-periods. The first five-year pe-
riod is 1988-1992. We drop the first year and add one at the end, thereby getting the second five-year period of 
1989-1993. That is why we call them rolling five-year periods. Table 3 reports these portfolios’ coefficients of 
intercept and slope and their t-statistics. 

Figure 1 plots the betas of the four portfolios. Several observations are in order. 1) The risk of fuel products 
portfolio has remained high throughout the long 25 years even though it has dipped a bit at 2007. 2) The risks of 
food items and agricultural products portfolio and ores and minerals portfolio seem to be moving in opposite di-
rections. 3) The risk of manufactured-products portfolio has remained the most stable within a narrow range. 4) 
After 2007 the risks of portfolios of manufactured-products, food items and agricultural products, and ores and 
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Table 1. Single index model estimates for the countries of a portfolio. (a) Fuel-products-exporting portfolio; (b) Manufac-
tured-products-exporting portfolio; (c) Food items and agricultural products-exporting portfolio; (d) Ores and minerals-ex- 
porting portfolio.                                                                                        

(a) 

Annual returns for 13 countries in the portfolio. The first row gives the value of the coefficients. The second row gives the t-stat  
for the coefficients. The critical values for t-stat for DF = 22 are 2.8188 (1%), 2.0739 (5%) and 1.7171 (10%),for DF = 18 are 2.8784  
(1%), 2.1009 (5%) and 1.7341 (10%) for Russian Federation, and for DF = 8, 3.3554 (1%), 2.3060 (5%) and 1.8595 (10%), and for  

DF = 4 4.6041 (1%), 2.7764 (5%) and 2.1318 (10%) for Russian Federation. These are designated by ***, ** and * respectively. 

 Sample Period 1989-2012 Sample Period 1989-1998 Sample Period 1999-2008 

Country Intercept Slope Intercept Slope Intercept Slope 

Angola 0.0077 2.0310 −0.0720 1.7257 0.0942 2.2661 

 0.1391 4.8513*** −0.9180 2.1207* 0.6843 2.2634* 

Iraq 0.2905 0.8673 0.7484 −3.8965 0.0144 2.7827 

 1.0519 0.4135 1.0033 −0.5037 0.0579 1.5377 

Brunei Darussalam −0.0006 1.3201 −0.0393 1.2644 0.1382 0.4087 

 −0.0111 3.2699*** −0.3096 0.9598 1.5322 0.6232 

Nigeria −0.0141 2.0782 −0.0220 1.4615 −0.0511 2.7157 

 −0.2104 4.0844*** −0.1745 1.1172 −0.2860 2.0884* 

Qatar 0.0726 1.5600 0.0259 1.0131 0.0905 1.7522 

 1.4752 4.1720*** 0.3892 1.4656 0.6629 1.7656 

Kuwait 0.2085 1.3582 0.4446 0.6004 0.0032 2.0442 

 0.7962 0.6826 0.5997 0.0781 0.0368 3.1931** 

República Bolivariana de Venezuela −0.0239 1.7215 −0.0220 1.5966 −0.0667 2.2034 

 −0.4838 4.5948*** −0.2266 1.5860 −0.5346 2.4282** 

Saudi Arabia −0.0152 1.9506 −0.0855 2.2705 0.0424 1.7229 

 −0.3390 5.7296*** −0.9073 2.3237** 0.4140 2.3124** 

Islamic Republic of Iran −0.0244 1.8002 −0.0674 1.5248 0.0907 1.4910 

 −0.4709 4.5754*** −0.6919 1.5092 0.7460 1.6865 

Norway −0.0098 1.2387 −0.0535 1.7036 0.0609 0.8576 

 −0.4330 7.1734*** −1.1978 3.6789*** 1.3767 2.6641** 

Russian Federation 0.0129 1.6960 −0.0049 1.8515 0.0160 1.7334 

 0.3811 6.9505*** −0.0663 2.5850* 0.1819 2.7016** 

United Arab Emirates 0.0035 1.7407 −0.0041 1.1573 0.0145 1.8939 

 0.1063 7.0069*** −0.0643 1.7677 0.1956 3.5127*** 

Bolivia 0.0111 1.4534 0.0234 1.0724 −0.0484 1.7936 

 0.2597 4.4591*** 0.2528 1.1190 −0.5393 2.7463** 

(b) 

Annual returns for 16 countries in the portfolio. The first row gives the value of the coefficients. The second row gives the  
t-stat for the coefficients. The critical values for t-stat for DF = 22 are 2.8188 (1%), 2.0739 (5%) and 1.7171 (10%), and for  

DF = 8, 3.3554 (1%), 2.3060 (5%) and 1.8595 (10%). These are designated by ***, ** and * respectively. 

 Sample Period 1989-2012 Sample Period 1989-1998 Sample Period 1999-2008 

Country Intercept Slope Intercept Slope Intercept Slope 

China, P.R.: Mainland 0.0835 1.0834 0.0702 1.0968 0.0998 1.1220 

 5.0735 8.6714*** 2.1694 3.2668** 2.6900 4.1605*** 

Japan −0.0293 0.9635 −0.0007 0.5843 −0.0528 1.1020 

 −1.7534 7.5925*** −0.0259 2.0705* −1.8165 5.2128*** 
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Republic of Korea 0.0132 1.0375 0.0005 1.1949 −0.0319 1.3592 

 0.8737 9.0235*** 0.0175 3.8184*** −1.1152 6.5408*** 

Germany −0.0138 0.9350 −0.0366 1.3256 0.0138 0.7873 

 −0.8354 7.4436*** −1.2675 4.4225*** 0.3752 2.9405*** 

Turkey 0.0414 0.9035 0.0376 0.7254 0.0657 0.9396 

 2.0637 5.9286*** 1.7014 3.1653** 1.1804 2.3230** 

Mexico 0.0787 0.6739 0.1732 0.3566 0.0342 0.5416 

 2.2936 2.5845** 2.3834 0.4732 0.7452 1.6214 

Thailand 0.0490 0.8629 0.0622 1.0785 0.0034 1.0374 

 2.4926 5.7823*** 1.2759 2.1328* 0.2405 10.1434*** 

Singapore 0.0142 1.1216 0.0231 1.2765 −0.0420 1.4197 

 0.7625 7.9116*** 0.5619 2.9940** −1.3715 6.3714*** 

United States 0.0092 0.7238 0.0445 0.4898 −0.0316 0.8590 

 0.8059 8.3654*** 2.9977 3.1803** −1.2441 4.6547*** 

Malaysia 0.0304 0.9331 0.0572 1.1271 0.0022 0.9012 

 1.6635 6.7261*** 1.6337 3.1064** 0.0717 3.9837*** 

Vietnam 0.1593 0.9266 0.1659 1.8116 0.1054 0.9137 

 2.1682 1.6607 0.8200 0.8635 3.6849 4.3939*** 

India 0.0569 1.0248 0.0261 1.0558 0.0726 0.9486 

 3.1906 7.5686*** 1.0698 4.1786*** 2.1516 3.8652*** 

Portugal −0.0048 0.9857 −0.0388 1.8370 0.0192 0.6303 

 −0.2209 5.9266*** −1.1192 5.1053*** 0.4187 1.8913* 

Poland 0.0343 1.0205 0.0240 0.8159 0.0719 1.1092 

 1.3184 5.1703*** 0.4483 1.4678 1.5108 3.2074** 

France −0.0117 0.7842 −0.0169 1.1469 0.0055 0.5931 

 −0.8175 7.2099*** −0.7341 4.8016*** 0.1776 2.6528** 

United Kingdom −0.0239 0.8765 −0.0137 1.1131 −0.0178 0.6670 

 −1.6113 7.7816*** −0.7252 5.6961*** −0.5466 2.8094** 

(c) 

Annual returns for six countries in the portfolio. The first row gives the value of the coefficients. The second row gives  
the t-stat for the coefficients. The critical values for t-stat for DF = 22 are 2.8188 (1%), 2.0739 (5%) and 1.7171 (10%),  

and for DF = 8, 3.3554 (1%), 2.3060 (5%) and 1.8595 (10%). These are designated by ***, ** and * respectively. 

 Sample Period 1989-2012 Sample Period 1989-1998 Sample Period 1999-2008 

Country Intercept Slope Intercept Slope Intercept Slope 

Malawi 0.0608 0.0308 −0.0043 0.9425 0.0588 0.0034 

 1.3757 0.0917 −0.0443 0.9409 0.6126 0.0049 
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Uruguay 0.0155 0.8779 0.0349 0.4851 −0.1030 1.7912 

 0.5591 4.1592*** 1.0962 1.4711 −1.3899 3.3237** 

New Zealand −0.0075 0.8730 −0.0337 0.9055 0.0355 0.5901 

 −0.4077 6.2405*** −0.8981 2.3237** 0.9243 2.1112* 

Uganda −0.0208 1.6470 −0.2153 4.7411 0.0464 0.9767 

 −0.2086 2.1740** −0.8391 1.7819 0.6428 1.8614* 

Côte d’Ivoire 0.0401 0.3054 0.0044 0.8508 0.0273 0.4829 

 1.1244 1.1282 0.0573 1.0741 0.3427 0.8341 

Argentina 0.0123 1.0544 0.0293 1.2261 −0.0338 1.2168 

 0.5950 6.6988*** 0.7519 3.0337** −0.6838 3.3833*** 

(d) 

Annual returns for nine countries in the portfolio. The first row gives the value of the coefficients. The second row gives  
the t-stat for the coefficients. The critical values for t-stat for DF = 22 are 2.8188 (1%), 2.0739 (5%) and 1.7171 (10%),  

and for DF = 8, 3.3554 (1%), 2.3060 (5%) and 1.8595 (10%). These are designated by ***, ** and * respectively. 

 Sample Period 1989-2012 Sample Period 1989-1998 Sample Period 1999-2008 

Country Intercept Slope Intercept Slope Intercept Slope 

Zambia 0.0357 1.2039 0.1293 −0.9241 −0.0414 2.4129 

 0.3545 1.5723 0.7058 −0.4865 −0.1744 1.3961 

Suriname 0.0801 0.7640 0.4587 −4.1117 −0.2128 2.6130 

 0.5532 0.6945 1.3354 −1.1541 −1.5409 2.6022** 

Democratic Republic of Congo −0.0327 1.6314 −0.1217 1.9019 0.0785 0.6670 

 −0.4662 3.0651*** −1.3392 2.0178* 0.4296 0.5020 

Chile 0.0065 1.2817 −0.0424 1.9228 −0.0475 1.7696 

 0.2112 5.4956*** −1.3236 5.7826*** −0.5166 2.6486** 

Peru 0.0299 1.1447 −0.0079 1.3388 0.0304 1.3915 

 1.0125 5.0995*** −0.1314 2.1556* 0.4821 3.0349** 

Mali −0.0408 1.6273 0.0118 0.9654 −0.2678 2.4757 

 −0.5404 2.8373*** 0.1280 1.0066 −1.4806 1.8821* 

Mauritania −0.0375 1.4615 −0.0801 1.2103 0.0024 1.4977 

 −1.0831 5.5595*** −1.4849 2.1628* 0.0286 2.4748** 

Guyana 0.0615 0.3372 0.1394 −0.3349 −0.0506 0.8665 

 1.8897 1.3648 1.9935 −0.4620 −1.0319 2.4297** 

Sierra Leone 0.5214 4.0710 −0.1736 0.2377 1.4127 5.4991 

 0.4847 0.4982 −0.9824 0.1297 0.3640 0.1949 
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Table 2. Single index model estimates for four export portfolios.                                                  

Annual returns for four export portfolios. The first row gives the value of the coefficients. The second row gives the t-stat  
for the coefficients. The critical values for t-stat for DF = 22 are 2.8188 (1%), 2.0739 (5%) and 1.7171 (10%), and for  

DF = 8, 3.3554 (1%), 2.3060 (5%) and 1.8595 (10%). These are designated by ***, ** and * respectively. 

 Sample period 1989-2012 Sample period 1989-1998 Sample period 1999-2008 

Export portfolio Intercept Slope Intercept Slope Intercept Slope 

Fuel products 0.0002 1.7312 −0.0269 1.7304 0.0167 1.7735 

 0.0048 7.2472*** −0.4013 2.4843** 0.2253 3.2977** 

Manufactured products 0.0054 0.9126 0.0073 0.9406 −0.0062 0.9651 

 1.7552 39.2958*** 1.3774 17.0195*** −1.0090 21.6993*** 

Food items and agricultural products 0.0056 0.9137 0.0046 1.0029 −0.0136 0.9990 

 0.3944 8.4748*** 0.1640 3.4491*** −0.3750 3.7951*** 

Minerals and ores 0.0081 1.2058 −0.0214 1.3622 −0.0315 1.6710 

 0.3050 5.9542*** −0.5691 3.4885*** −0.4111 2.9963** 

 
Table 3. Single index model estimates for four export portfolios for five-year rolling periods.                          

Quarterly returns for four export portfolios. The first row gives the value of the coefficients. The second row gives the t-stat  
for the coefficients. The critical values for t-stat for DF = 17 are 2.8982 (1%), 2.1098 (5%) and 1.7396 (10%) for 1988-1992,  

and for DF = 18, 2.8784 (1%), 2.1009 (5%) and 1.7341 (10%). These are designated by ***, ** and * respectively. 

Sample Fuel Products Manufactured Products Agricultural Products Minerals & Ores 

Period Intercept Slope Intercept Slope Intercept Slope Intercept Slope 

1988-1992 0.0265 0.7858 0.0042 0.9096 0.0155 0.1155 0.0021 0.6651 

 0.9514 2.0239* 1.7713 27.8383*** 0.6930 0.3702 0.1187 2.7127** 

1989-1993 0.0204 1.1504 0.0026 0.9038 0.0101 0.1754 0.0038 0.3032 

 0.8095 3.0507*** 0.9921 23.0054*** 0.5003 0.5781 0.2068 1.0999 

1990-1994 0.0082 1.2320 0.0035 0.9284 0.0214 0.2445 0.0150 0.2651 

 0.3285 3.4970*** 1.3003 24.6511*** 1.0589 0.8561 0.8258 1.0327 

1991-1995 −0.0018 0.9824 0.0024 0.9531 0.0110 0.5081 0.0215 0.0483 

 −0.0921 3.3220*** 1.0079 26.6668*** 0.5004 1.5209 1.2093 0.1793 

1992-1996 0.0259 0.7486 −0.0010 0.9966 0.0248 0.4773 0.0292 −0.0700 

 1.6123 2.8412** −0.4357 25.8767*** 1.1688 1.3733 1.6921 −0.2472 

1993-1997 0.0026 0.9271 −0.0007 0.9939 0.0185 0.6744 0.0320 −0.1639 

 0.2005 4.6862*** −0.3231 31.5451*** 0.8135 1.9262* 1.6404 −0.5469 

1994-1998 −0.0080 1.0021 0.0005 0.9949 0.0101 0.8563 0.0238 0.1621 

 −0.5486 4.4041*** 0.2625 35.6435*** 0.3641 1.9901* 1.2639 0.5536 

1995-1999 0.0025 1.2186 −0.0006 1.0025 0.0045 0.9204 0.0142 0.1268 

 0.1532 4.5051*** −0.2985 31.2258*** 0.1627 1.9787* 0.8090 0.4329 

1996-2000 0.0151 1.2731 −0.0011 1.0158 0.0043 0.8459 0.0079 0.0049 

 0.9204 4.3772*** −0.5725 28.7913*** 0.1661 1.8583* 0.4993 0.0175 

1997-2001 −0.0048 1.4357 −0.0002 1.0014 −0.0036 0.8955 0.0036 0.0522 

 −0.2917 4.6587*** −0.1278 29.8860*** −0.1507 2.0136* 0.2463 0.1944 

1998-2002 0.0022 1.6105 −0.0012 0.9839 0.0013 0.8238 0.0019 0.4478 

 0.1484 6.0714*** −0.6823 29.7929*** 0.0551 2.0015* 0.1680 2.1838** 
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1999-2003 0.0134 1.3477 −0.0020 1.0036 0.0041 0.6558 0.0087 0.5126 

 0.9408 5.1450*** −1.0133 28.1576*** 0.2433 2.1282** 0.6649 2.1292** 

2000-2004 0.0095 1.1949 −0.0015 0.9814 0.0079 0.7150 0.0220 0.5424 

 0.6749 4.4766*** −0.8126 27.2181*** 0.6242 3.0035*** 1.1908 1.5526 

2001-2005 0.0061 1.2675 −0.0011 0.9716 0.0053 0.8327 0.0306 0.6849 

 0.4226 4.7928*** −0.5745 28.9332*** 0.3912 3.3842*** 1.7466 2.1404** 

2002-2006 0.0309 0.8030 −0.0008 0.9842 −0.0083 1.1443 0.0432 0.5638 

 2.0851 3.0636*** −0.3381 24.0352*** −0.5943 4.6350*** 1.9281 1.4231 

2003-2007 0.0290 0.8691 −0.0005 0.9689 −0.0144 1.4571 0.0511 0.4316 

 1.7235 2.8891*** −0.1698 18.7624*** −0.8534 4.8194*** 2.1750 1.0269 

2004-2008 0.0176 1.3581 0.0009 0.8909 0.0069 1.0510 0.0192 0.9612 

 1.3206 7.0281*** 0.4643 30.9802*** 0.5011 5.2990*** 0.9410 3.2507*** 

2005-2009 0.0078 1.5312 0.0011 0.9228 0.0066 0.9627 0.0234 0.9311 

 0.6269 10.9521*** 0.5308 39.6005*** 0.4535 5.8803*** 1.3841 4.8973*** 

2006-2010 −0.0013 1.4893 0.0018 0.9292 0.0106 0.9419 0.0134 0.9599 

 −0.1085 10.8266*** 0.7498 35.1775*** 0.7250 5.8509*** 0.7650 4.9714*** 

2007-2011 0.0097 1.5218 0.0006 0.9191 0.0124 0.9806 0.0067 0.9104 

 0.8261 11.6561*** 0.2270 29.9281*** 0.7224 5.1548*** 0.4236 5.1862*** 

2008-2012 0.0081 1.4913 0.0011 0.9252 0.0055 0.9006 0.0064 0.9624 

 0.6588 10.4789*** 0.3879 27.4868*** 0.3219 4.5428*** 0.4302 5.5602*** 

 

 
Figure 1. Porfolio betas for rolling five-year periods.                                                           
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minerals, have tended to converge to a narrow range. 5) The significance of t-statistics bears the earlier observa-
tions out. 

Table 4 repeats the format of Table 2 but gives the performance ratios. The Sharpe and Treynor ratios are 
reported for the individual countries and the portfolios. Because we are using the single index model it 
seems more appropriate to focus the attention on the Treynor ratio. Countries in export portfolios com- 
prised of fuel products and ores and metals show returns above the global rate. Several countries in the manu-
factured-products export portfolio, such as France, the UK, Portugal and Japan, and several countries in food 
items and agricultural products export portfolio, such as Malawi and Côte d’Ivoire show returns lower than the 
global rate. 

Figures 2-5 depict three-graphs per portfolio corresponding to three sample periods. Figure 2 shows the 
Treynor ratios for fuel products countries and portfolio, Figure 3 for manufactured-products countries and port-
folio, Figure 4 for food items and agricultural-products countries and portfolio, and Figure 5 for ores and min-
erals countries and portfolio. Rarely do we see negative Treynor ratios: for 1989-1998 for fuel products coun-
tries (Iraq), and for ores and minerals countries (Zambia, Suriname, Guyana and Sierra Leone). We suspect that 
these negative numbers must somehow reflect unique and temporary conditions and circumstances of these 
countries (e.g., a drop in prices for these natural-resource-based commodities); nevertheless all of them moved 
into the positive territory for the following decade. 

 

 
 

 
 

 
Figure 2. Treynor ratio for oil countries and portfolio.                                  
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Figure 3. Treynor ratio for manufacturing countries and portfolio.                                  
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Figure 4. Treynor ratio for food countries and portfolio.                      

 

 

 

 
Figure 5. Treynor ratio for ore countries and portfolio.                           
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Table 4. (Modified) Sharpe and Treynor ratios for the countries of a portfolio and the portfolio. (a) Fuel-products-exporting 
portfolio; (b) Manufactured-products-exporting portfolio; (c) Food items and agricultural products-exporting portfolio; (d) 
Minerals-and-ores-exporting portfolio.                                                                        

(a) 

Annual returns for 13 countries in the portfolio. 

 Sample period 1989-2012 Sample period 1989-1998 Sample period 1999-2008 

Country Sharpe ratio Treynor ratio Sharpe ratio Treynor ratio Sharpe ratio Treynor ratio 

Angola 0.6329 0.0897 0.2585 0.0295 1.3199 0.1591 

Iraq 0.3627 0.4208 0.3093 −0.1208 0.7781 0.1227 

Brunei Darussalam 0.4797 0.0855 0.1884 0.0401 1.3018 0.4556 

Nigeria 0.5101 0.0791 0.3014 0.0562 0.7783 0.0987 

Qatar 0.8641 0.1325 0.6507 0.0969 1.1893 0.1692 

Kuwait 0.3385 0.2395 0.3271 0.8117 1.1838 0.1191 

República Bolivariana de Venezuela 0.4949 0.0721 0.4105 0.0575 0.7545 0.0872 

Saudi Arabia 0.5934 0.0781 0.3115 0.0336 1.1946 0.1421 

Islamic Republic of Iran 0.4960 0.0724 0.1859 0.0270 1.2128 0.1783 

Norway 0.6405 0.0780 0.4614 0.0399 1.7169 0.1886 

Russian Federation 0.7299 0.0948 0.5824 0.0631 1.1627 0.1268 

United Arab Emirates 0.7170 0.0879 0.5242 0.0677 1.2946 0.1252 

Bolivia 0.6329 0.0936 0.4997 0.0930 0.8372 0.0905 

Portfolio 0.7087 0.0860 0.5365 0.0557 1.2791 0.1269 

(b) 

Annual returns for 16 countries in the portfolio. 

 Sample period 1989-2012 Sample period 1989-1998 Sample period 1999-2008 

Country Sharpe ratio Treynor ratio Sharpe ratio Treynor ratio Sharpe ratio Treynor ratio 

China, P.R.: Mainland 1.4066 0.1629 1.4934 0.1353 2.2668 0.2064 

Japan 0.4636 0.0555 0.6041 0.0700 0.8122 0.0696 

Republic of Korea 0.8592 0.0987 0.8412 0.0717 1.1464 0.0941 

Germany 0.5907 0.0711 0.5365 0.0436 1.2925 0.1351 

Turkey 1.0140 0.1317 1.3401 0.1231 1.5793 0.1874 

Mexico 0.9603 0.2028 1.3419 0.5569 1.1934 0.1807 

Thailand 1.0874 0.1427 1.1335 0.1289 1.5447 0.1208 

Singapore 0.8325 0.0986 0.9484 0.0893 1.0669 0.0879 

United States 0.8441 0.0986 1.7691 0.1621 0.9164 0.0808 

Malaysia 0.9538 0.1185 1.3168 0.1220 1.2991 0.1200 

Vietnam 0.8445 0.2578 0.6942 0.1628 2.5998 0.2328 

India 1.1798 0.1414 1.1601 0.0959 2.0796 0.1941 

Portugal 0.6235 0.0810 0.6400 0.0501 1.0921 0.1480 

Poland 0.8686 0.1195 0.6773 0.1007 1.8155 0.1823 

France 0.5840 0.0710 0.7109 0.0565 1.1511 0.1267 

United Kingdom 0.4931 0.0587 0.7713 0.0590 0.8492 0.0908 

Portfolio 0.8946 0.0918 1.1387 0.0790 1.4631 0.1111 
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(c) 

Annual returns for six countries in the portfolio. 

 Sample period 1989-2012 Sample period 1989-1998 Sample period 1999-2008 

Country Sharpe ratio Treynor ratio Sharpe ratio Treynor ratio Sharpe ratio Treynor ratio 

Malawi 0.3954 2.0613 0.3075 0.0667 0.3982 17.3003 

Uruguay 0.6747 0.1036 0.9642 0.1431 0.6067 0.0600 

New Zealand 0.6066 0.0773 0.3150 0.0340 1.4116 0.1777 

Uganda 0.3025 0.0733 0.2012 0.0258 1.2045 0.1650 

Côte d’Ivoire 0.4984 0.2171 0.3960 0.0764 0.6536 0.1740 

Argentina 0.7848 0.0976 1.0162 0.0951 0.9140 0.0897 

Portfolio 0.7904 0.0920 0.8563 0.0758 1.1064 0.1039 

(d) 

Annual returns for nine countries in the portfolio. 

 Sample period 1989-2012 Sample period 1989-1998 Sample period 1999-2008 

Country Sharpe ratio Treynor ratio Sharpe ratio Treynor ratio Sharpe ratio Treynor ratio 

Zambia 0.3606 0.1156 0.1699 −0.0686 0.5897 0.1003 

Suriname 0.2742 0.1908 0.2224 −0.0403 0.3243 0.0361 

Democratic Republic of Congo 0.3538 0.0659 0.0615 0.0073 0.5457 0.2352 

Chile 0.6792 0.0910 0.6451 0.0492 0.8231 0.0907 

Peru 0.8095 0.1121 0.5786 0.0654 1.3537 0.1394 

Mali 0.3091 0.0608 0.4089 0.0835 0.0686 0.0093 

Mauritania 0.4521 0.0603 0.0448 0.0050 1.0414 0.1191 

Guyana 0.7354 0.2682 0.8117 −0.3448 0.5114 0.0591 

Sierra Leone 0.2218 0.2140 −0.4409 −0.6591 0.3417 0.3744 

Portfolio 0.7144 0.0927 0.6297 0.0555 0.9525 0.0986 

 
We can state the following: Examining the betas, Treynor ratios, and Sharpe ratios, we conclude that exports 

of a country dominated by the manufactured-product-category are the most stable, i.e., with lowest instability. 
Additionally they have the best risk-return tradeoff. Exports of a country dominated by a natural-resource-based 
category do not do so well in terms of stability or risk-return tradeoff. 

The next section provides some caveats for interpretation and discusses policy implications as well as future 
research directions. 

5. Caveats, Implications for Policies and Future Research 
The results mentioned in the earlier section are as more or less expected. Yet numerous cautions must be consi-
dered. 

Recognize that we have not used the Markowitz model of constructing optimal portfolios. The Markowitz 
model needs both a full variance-covariance matrix and returns of the assets (here countries) in expectations 
terms. The outcome of the Markowitz model is an optimal portfolio where the optimality is defined as follows: 
Maximize a portfolio’s rate of return given a level of risk in standard deviation or minimize a portfolio’s risk in 
standard deviation given a level of portfolio return. The Markowitz model is not an equilibrium asset-pricing 
model.  
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We are using the single-index model which is the ex post counterpart of the ex ante asset-pricing model des-
ignated as CAPM. The performance evaluation measurements due to Treynor and Sharpe do use the building 
blocks of the single index model. This explains the use of the single index model by international trade scholars 
and agriculture economists to study phenomena in their subject areas.  

Does the above mean that the interpretation of the results is any less valid? The answer is obvious: the inter-
pretation of results remains valid. We are successful in demonstrating that conventional wisdom about manu-
facturing products and their stabilizing role in an economy is the correct one. The caveat, however, is that one 
day soon this conventional wisdom will be overturned. The manufacturing power houses of the USA, Japan, a 
few countries in Western Europe have encountered economic turbulence whose severity has not been reduced by 
their industrial and manufacturing base or the domination by manufactured products in their exports. The reason 
is easy to spot: The manufacturing of many products has been “commoditized”. A majority of the manufactur-
ing-oriented countries have lost the monopoly rents they used to be able to extract through high amounts of ex-
ports. This actually is the most important reason for the USA to start concentrating on high-engineered goods 
and specialized manufacturing.  

An additional reason is the rise of “knowledge economy” or “service economy”. Countries going through this 
change are most likely to see the earnings on exports of manufactured products diminish and volatility increase. 

Some of the other caveats concern the aggregate nature of export portfolios. The results would be accentuated 
further if the four portfolios included only the categorical exports instead of all exports of the countries included 
in the sample.  

Implications for economic policy present a difficulty. On one hand we have demonstrated that exports of 
manufactured products-dominant countries are more stable than those of non-manufactured products-dominant 
countries. Yet we do not advocate any particular industrial policy. Any free-market-oriented financial economist 
would be against a government-sponsored industrial policy. Additionally, as mentioned earlier, the advantage of 
a majority of the “run-of-the-mill” manufactured products has dissipated and will be reflected in data in the fu-
ture, unless, of course, the business sectors of the affected countries move to specialized engineering products.  

The question of export diversification remains unanswerable. Camanho da Costa Neto and Romeu [78] (p. 1) 
investigate whether export diversification softens the impact of the global financial crisis using a sample of Lat-
in American countries and they conclude that “increasing the diversity of both export sectors and export prod-
ucts within sectors … reduces the quarterly decline in exports”.  

The question “What should countries whose exports are dominated by natural-resource-based products do?” 
remains exceedingly difficult to answer. Commodities have their own price cycles and associated ebbs and 
flows of demand. An intensive agriculture, extractive industry and petroleum industry have major environmental 
and health costs which have become difficult to pass along to others as “externalities”. Populaces and their gov-
ernments demand that industries “internalize” these costs one way or other; consequently the costs of these 
commodities could rise beyond a sustainable level. Unless there arises a “fair” allocation of these costs between 
extracting countries and manufacturing countries resulting in better “terms of trade”, accounting fully for hi-
therto-ignored costs, economic development across the world in a smooth and orderly manner is unlikely. The 
world trade organizations have thus far failed to address these concerns adequately. This in turn has given rise to 
numerous trading blocs and regional free-trade agreements.  

Implications for business firms operating in these different industries and different countries face challenges 
which will prove to be difficult to overcome. The days of vertical integration are long gone. Firms can try as 
much as horizontal integration as possible without inviting the claims of monopoly power and attendant intense 
scrutiny. We are afraid that this will not provide solace to firms, be they in a single country or in multiple coun-
tries. The firms would be well-advised to keep to their core competence and continue to innovate in both prod-
ucts and production technology while reducing the full costs of production. The firms in countries whose exports 
are dominated by non-manufactured products face altogether different challenges. As the manufacturing tech-
nology improves, the demand for raw materials will diminish. The exports of agricultural products are likely to 
continue unabated given the nourishment requirements of still-increasing population of the world. How should 
the firms adjust to these changes will remain the topic of discussion of many a scholars.  

The future of research in this area is bright. Methodological and data improvements would yield promising 
results. More sophisticated econometric methods could yield deeper results leading to more nuanced interpreta-
tion. Recall that the sample period for returns in our study is 1989-2012, the first decade is 1989-1998 and the 
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second decade is 1999-2008. Thus, the second decade does not include the full impact of global financial crisis. 
Therefore, a welcome extension would be to use an additional sub-period, say 2009-2018, to incorporate the full 
brunt of the financial crisis. One, however, must wait for the data to become available. Diversification of a) ex-
port sectors, b) products within export sectors and c) trading partners need to explored in imaginative ways. This 
could be a topic of another research study.  

Governments, governmental entities and firms are hungry for suggestions for economic development. Un-
doubtedly, scholars working in this area face numerous challenges because of the sheer scale of problems and 
potential. Increasing global trade is here to stay. How this trade benefits the trading partners remains to be seen. 
Deeper analyses of global trading patterns, their impact on GDP and per capita income, on environment and 
health, on cross-border relations, etc. are expected to remain in vogue for many years to come. 

6. Conclusions 
Section 5 (Caveats, implications for policies and future research) of this article discussed in detail limitations of 
the empirical work, important caveats in the interpretation of results, policy implications for both business firms 
and countries as well as suggestions for future research directions. Section 4 (Results) of this article discussed 
the results of the empirical method and their interpretation. Section 3 (Data, methods, hypotheses and expected 
results) of this article discussed the empirical process. Section 2 (Literature review) of this article discussed var-
ious strands of literature that bear upon the empirical design of the study. Section 1 (Introduction) of this article 
provided the motivation for the research study. Therefore, this concluding section summarizes the results and 
emphasizes their significance.  

It is significant that this study utilizes the single index model to assess the performance of four major catego-
ries of exported products. The single index model enables us to evaluate the performance of a country’s export 
sector in terms of risk-return tradeoff, i.e., Treynor and Sharpe measures of performance inform us whether the 
return on an export portfolio is commensurate with risk inherent in the portfolio. Because a country ought to be 
more interested in fluctuations of its exports in relation to those of the total world exports, the Treynor ratio is 
more appropriate than the Sharpe ratio. The results indicate that portfolios comprised of exports dominated by 
manufactured products and food items and agricultural products are superior from a risk-return perspective than 
those dominated by fuel products and ores and minerals. The results of this study validate the intuitive and con-
ventional wisdom that portfolios comprised of manufactured products have a superior performance than portfo-
lios comprised of non-manufactured products. A subsidiary result is that the portfolio dominated by exports of 
food items and agricultural products has superior performance than the portfolio dominated by exports of fuel 
products and ores and minerals. It is significant that this study actually empirically demonstrates the validity of 
the conventional wisdom, as all of us know that conventional wisdom however intuitive is often not correct. 
Nevertheless, as Section 5 points out, it is significant to aver that this conventional wisdom may not remain cor-
rect for very long. The primary reasons given for this expectation are: 1) as manufactured products and manu-
facturing technology itself become commoditized the advantage of being an exporter of manufactured products 
diminishes and is expected to remain small and 2) as the current developed (and industrialized) countries be-
come economies dominated by knowledge/information and services sectors the share of manufacturing in their 
economies diminishes and is expected to remain small.  

Our concerns are shared by global financial and economic organizations. Traditionally statistics have been 
collected for exports of merchandise, but not for value-added or services- or knowledge-exports. The global or-
ganizations were alerted to this statistical lacuna by the repeated attempts of Western countries to “open up” the 
securities markets, insurance markets, banking markets, etc. of the less-developed countries. The effort to collect 
statistics on service- and knowledge-exports will need more time and talent to bear fruits. We would be deeply 
interested readers if our study were replicated with an expanded data set. It is significant for policy-makers to 
recognize that the instability of export earnings and the volatility of exports are the results of fiscal and financial 
policies and of the stage of development; they are the most visible symptoms of economies undergoing transi-
tions of developmental stages. Making exports the dominant focus of economic or industrial policies is unlikely 
to help in economic development. While diversification among exported merchandise and services may be con-
sidered important, the policy-makers must recognize that the goal of diversification in and of itself is of limited 
value; it is the numerous factors of socio-economic development that actually make exports of a variety of 
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products and services possible. 
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