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ABSTRACT

The present study uses the structural equation model (SEM) to analyze the correlations between various 
economic indices pertaining to latent variables, such as the New Taiwan Dollar (NTD) value, the United 
States Dollar (USD) value, and USD index. In addition, a risk factor of volatility of currency returns is 
considered to develop a risk-controllable fuzzy inference system. The rational and linguistic knowledge-
based fuzzy rules are established based on the SEM model and then optimized using the genetic algorithm. 
The empirical results reveal that the fuzzy logic trading system using the SEM indeed outperforms the 
buy-and-hold strategy. Moreover, when considering the risk factor of currency volatility, the performance 
appears significantly better. Remarkably, the trading strategy is apparently affected when the USD value 
or the volatility of currency returns shifts into either a higher or lower state.
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1. INTRODUCTION

The onset of financial liberalization, internationalization, and new financial technology and innovation 
among countries has resulted in global capital flowing more rapidly and massively in currency markets. 
In this context, currency exchange rates also become more volatile, unpredictable, and uncontrollable. 
In fact, the changes in the exchange rate reflect the relative activities of the economy between countries 
despite brief currency speculations. This condition implies that, to manage properly the risk and uncer-
tainty of exchange rates, the interactive factors of the economy that actually result in the changes in the 
exchange rate should be examined. Once the trend or volatility of the exchange rate is well managed and 
supervised, international traders, financial institutes, and currency investors would find it advantageous 
to create effective and correct hedges, as well as to formulate investment strategies.

However, the exchange rates are determined by the demand and supply in the currency market, and 
sometimes the central banks will intervene for the market’s own benefit (Neely, 2005). In a liberalized 
market, a number of factors will reduce the demand for certain currencies, resulting in the depreciation 
of the value of such currency. Therefore, what factors will give rise to changes in demand and supply, 
i.e., market volatility? What factors should be managed to prevent the risk for exchange rate changes?

Economists have continuously proposed a number of exchange rate determination models and theories 
from various perspectives to determine the factors affecting exchange rates. Moffet and Karlsen (1994) 
found that the most important factors are inflation, interest rate, international balance of payments, and 
government fiscal policy, among others. However, a number of studies report that money supply and 
demand are the most important factors determining equilibrium exchange rates (Eichengreen et al., 
2006), further arguing that monetary policy is the most influential tool in determining exchange rates 
(Bilson, 1981; Frenkle, 1981). A portfolio balance model (Branson et al., 1977; Branson and Henderson, 
1985) assumes that domestic and foreign bonds are not interchangeable and that the portfolios held by 
investors affect the determination of exchange rates. Studies on foreign exchange risk began appearing 
in the 1970s. Among the best known is the regression analysis by Alder and Dumas (1984). Over the 
last two decades, several studies have employed Alder and Dumas as the basis for their determination 
of foreign exchange risk models (Williamson, 2001; Bodnar et al., 2002; Koedijk et al., 2002; Bodnar 
and Wong, 2003; Doidge et al., 2006).

However, referring to the factors or approaches found in only one or two specific references lacks 
comprehensiveness. On the other hand, judging the effect of these factors on the change in exchange 
rates is extremely deterministic. Thus, the current paper combines the theories on balance of payments, 
purchasing power parity, and flexible price monetary approaches to construct a knowledge-based system. 
Subsequently, the studied factors comprise money supply (M2), consumer pricing index (CPI), gross 
domestic production (GDP), rediscount rate, and stock price index as the five major observable variables 
to construct the structural equation model (SEM). Although the SEM includes theoretical constructs, it 
also handles measurement errors using maximum likelihood estimation (MLE) to estimate the parameters 
(Anderson and Gerbing, 1988).

In the present paper, three latent (i.e. unobservable) variables are used, which are the value of the 
United States Dollar (USD), the value of the New Taiwan Dollar (NTD), and the USD index in SEM. 
The relationships between the three latent factors are very useful in building the knowledge-based 
system (Jöreskog, 1973). The volatilities of USD to TWD are also considered important in determin-
ing the exchange rate changes. Therefore, four factors are used as the input variables, with the change 
in exchange rates being the output variable for the fuzzy model. The knowledge-based system created 



 

 

19 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/constructing-structural-equation-model-rule-

based-fuzzy-system-with-genetic-algorithm/178391

Related Content

On Parallel Online Learning for Adaptive Embedded Systems
Tapio Pahikkala, Antti Airola, Thomas Canhao Xu, Pasi Liljeberg, Hannu Tenhunenand Tapio Salakoski

(2017). Artificial Intelligence: Concepts, Methodologies, Tools, and Applications  (pp. 1818-1839).

www.irma-international.org/chapter/on-parallel-online-learning-for-adaptive-embedded-systems/173404

Solving Job Scheduling Problem in Computational Grid Systems Using a Hybrid Algorithm
Tarun Kumar Ghoshand Sanjoy Das (2019). Exploring Critical Approaches of Evolutionary Computation

(pp. 310-324).

www.irma-international.org/chapter/solving-job-scheduling-problem-in-computational-grid-systems-using-a-hybrid-

algorithm/208053

Robust Target Tracking Algorithm Based on Superpixel Visual Attention Mechanism: Robust

Target Tracking Algorithm
Jia Hu, Xiao Ping Fan, Shengzong Liuand Lirong Huang (2019). International Journal of Ambient

Computing and Intelligence (pp. 1-17).

www.irma-international.org/article/robust-target-tracking-algorithm-based-on-superpixel-visual-attention-

mechanism/225767

Intelligent Decision Making and Risk Analysis of B2c E-Commerce Customer Satisfaction
Masoud Mohammadian (2017). Fuzzy Systems: Concepts, Methodologies, Tools, and Applications  (pp.

969-986).

www.irma-international.org/chapter/intelligent-decision-making-and-risk-analysis-of-b2c-e-commerce-customer-

satisfaction/178430

Detecting Distributed Predicates Using Genetic Algorithms
Eslam Al Maghayreh, Iyad Abu Doushand Faisal Alkhateeb (2013). International Journal of Intelligent

Information Technologies (pp. 56-70).

www.irma-international.org/article/detecting-distributed-predicates-using-genetic/75546

http://www.igi-global.com/chapter/constructing-structural-equation-model-rule-based-fuzzy-system-with-genetic-algorithm/178391
http://www.igi-global.com/chapter/constructing-structural-equation-model-rule-based-fuzzy-system-with-genetic-algorithm/178391
http://www.irma-international.org/chapter/on-parallel-online-learning-for-adaptive-embedded-systems/173404
http://www.irma-international.org/chapter/solving-job-scheduling-problem-in-computational-grid-systems-using-a-hybrid-algorithm/208053
http://www.irma-international.org/chapter/solving-job-scheduling-problem-in-computational-grid-systems-using-a-hybrid-algorithm/208053
http://www.irma-international.org/article/robust-target-tracking-algorithm-based-on-superpixel-visual-attention-mechanism/225767
http://www.irma-international.org/article/robust-target-tracking-algorithm-based-on-superpixel-visual-attention-mechanism/225767
http://www.irma-international.org/chapter/intelligent-decision-making-and-risk-analysis-of-b2c-e-commerce-customer-satisfaction/178430
http://www.irma-international.org/chapter/intelligent-decision-making-and-risk-analysis-of-b2c-e-commerce-customer-satisfaction/178430
http://www.irma-international.org/article/detecting-distributed-predicates-using-genetic/75546

