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This research aimed to develop a model to predict the export value of Thai gems and 

jewelry exports to the United States of America (US) by gathering secondary data and 

using multiple linear regression techniques for predicting the value of Thai gems and 

jewelry exports to that country. This industry has the third highest export value of 

Thailand's total export value. We collected daily data from January 1, 2020 to 

November 30, 2023, comprising 12 variables affecting the value of Thailand's gem and 

jewelry exports to the US. These variables included the exchange rates, US inflation 

rates, diesel prices in Thailand, US unemployment rates, gross domestic product (GDP), 

US consumer price index, average Thai labor wages, crude oil prices, Bank of 

Thailand’s policy interest rate, gold prices, Purchasing Manager Index (PMI), and the 

Gem Price Index (GPI). The data were analyzed using the stepwise regression method 

to create a predictive model for the gems and jewelry export value. According to the 

results, the gold and diesel prices in Thailand were negatively significance related to 

the value of the Thai gems and jewelry exports to the US, which had a significant level 

of 0.05. The research results suggest to the government should enact laws that promote 

the export of Thai gem and jewelry by controlling the price of gold (implied as a 

material used in production) and diesel (implied as transportation system expense). 

These are two examples of policies that may be implemented to manage production and 

logistical costs. The research findings, which indicate the quantity of export value in 

the market, can be used by the government and gem and jewellery manufacturers to be 

more efficiently plan production and marketing to satisfy demand. The limitations and 

suggestions for future research are included in the latter.  

Keywords: 

multiple linier regression, gems, jewelry, export 

values, United States of America, Thailand 

1. INTRODUCTION

Thailand has faced significant threats since 2020 that could 

impede the revival of the economy. These issues have included 

the Coronavirus disease 2019 (COVID-19) pandemic, the 

conflict in Ukraine, inflation, and the significant rise in policy 

interest rates by central banks globally. The industrial sector 

has also been significantly impacted [1]. As such, this has led 

to a rise in the unemployment rate, which in turn has seen a 

decline in the economic growth rate and the per capita income. 

For example, the per capita consumption of gems and jewelry 

declined Thailand is now the 16th largest jewellery producer 

in the world thanks to its superb craftsmanship, which is firmly 

anchored in local knowledge and expertise. The gem and 

jewelry industry has been essential in supporting Thailand’s 

economy in 2022, ranking third in terms of export value, 

following computers with accessories and automobiles and 

parts, respectively. When compared to the same period in 

2021, the industry’s export sales increased by 50.28% to 

almost USD 15,100 million. Gem and jewelry exports, 

excluding unwrought gold, totalled USD 8,036 million, a 

30.29% increase. Thailand’s gem and jewelry exports came in 

the ninth place. Furthermore, the sector has produced over 

790,000 jobs across the supply chain, from manufacturing to 

retail and export. Thailand is now the 16th largest gem and 

jewelry producer in the world, which is firmly anchored in 

local knowledge and expertise [2]. 

In 2022, the COVID-19 pandemic diminished leading to the 

gradual recovery of several businesses. However, the presence 

of inflation and elevated unemployment rates still resulted in 

a state of economic stagnation [3]. The inflationary pressure in 

the market rose as a result of inadequate production of 

products and services to satisfy the consumer demand. In 

addition, in the absence of corrective measures by the 

government and the Federal Reserve, there was a risk of 

hyperinflation [4]. Furthermore, the Purchasing Managers 

Index (PMI) indicated a slowdown, and the reduction in output 

by the Organisation of the Petroleum Exporting Countries was 

expected to cause an increase in crude oil prices. 

Consequently, the United States of America (US)’s economy 

entered a technical recession [5]. This had a significant impact 

on the US economy resulting in a decrease in the purchasing 
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power of the people [6]. Hence, customers had a proclivity to 

postpone the consumption of luxury products and prioritized 

addressing unforeseen emergencies at a later time. The Thai 

gem and jewelry industry also continued to encounter 

significant trade restrictions that remain elevated [7]. 

In the midst of the worldwide economic deceleration, both 

the International Monetary Fund (IMF) and the Bank of 

Thailand have predicted that the Thai economy would have a 

growth rate of 3.7% in 2023 [8]. Moreover, the Bank of 

Thailand has anticipated that the world economy would not 

experience a recession due to the robust financial condition of 

the private sector. The labor market is also steadily improving 

[9], and the burgeoning economic recovery in the US is giving 

rise to lucrative business prospects. Due to its significant 

economic size, the US holds a prominent position in the global 

economy [10]. Whether it is related to consumption, the 

household sector, investment, or exports and imports, the high 

per capita income has led to a resurgence in the consumption 

of gems and jewelry. Additionally, the aforementioned 

elements have held great significance both domestically and 

among trading partners [11]. However, the gem and jewelry 

sector are undoubtedly impacted when the US experiences 

economic difficulties. Gemstones and jewelry have 

assimilated into the fabric of the American culture [12]. The 

US is likely to import many important Thai gem and jewelry 

products, including polished diamonds and gemstones, gold 

jewelry, silver jewelry, and artificial jewelry [12]. 

Nevertheless, the US saw a rapid recovery from the 

COVID-19 pandemic. This resulted in a surplus of demand 

within the economy. Nonetheless, this occurrence, which has 

resulted in the highest inflation rate in 40 years, has both 

positive and negative implications for businesses [13]. With 

the rising demand for gems and jewelry in the US, 

entrepreneurs might seize the chance to export a larger 

quantity of items. However, the persistent increase in inflation 

could lead to elevated prices for imported goods from Thailand 

in the future [14, 15]. Additionally, the US has become an 

important market for gem and jewelry industry exporting 

countries, including Thailand. Therefore, entrepreneurs must 

prepare a suitable strategy to enter the US market, especially 

focusing on consumer groups with purchasing power like 

Millennials [16] and exporters should plan production 

appropriately, so to be able to compete in the US [17]. Hence, 

it would be imperative to investigate the variables that could 

influence the value of gem and jewelry exports from Thailand 

to the US, as well as the specific manner in which they would 

impact these exports. Therefore, this research aimed to 

enhance the potential of the gem and jewelry export business. 

In light of this issue, the researchers aimed to utilize the 

multiple linear regression analysis technique to develop a 

predictive model for the value of Thai gem and jewelry 

exports. Therefore, the key research question is “what the 

impact of economic factors on export value of gems and 

jewelry?” Additionally, the researchers intended to investigate 

the economic factors that could influence the value of gem and 

jewelry exports. The research findings on exporting Thai gems 

and jewelry would serve as valuable information for Thai 

traders in making informed decisions regarding marketing 

tactics. This would include formulating policies to promote the 

Thai gem trade in the global market. 
 

 

2. RESEARCH OBJECTIVES 
 

The general objective of this research is to examine the 

impact economic factors on export value of gems and jewelry. 

The specific objectives of this research include: 

To examine the level of the relationship between the 

economic factors that could affect the export value of gems 

and jewelry. 

To investigate the economic factors that could affect the 

value of Thai gem and jewelry exports to the US. 

To provide recommendations for Thai government policy 

makers who aim to enhance sustainable practices in the 

context of gem and jewelry industry. 
 

 

3. LITERATURE REVIEW 
 

Phittayanon and Rungreunganun [18] studied and analyzed 

the factors influencing the competitiveness of Thailand's silver 

jewelry industry using the analytical hierarchy process. 

Enhancing the export-oriented industry proved to be a 

formidable undertaking for achieving industrial 

competitiveness. The outcome indicated that the most crucial 

factors were sales and marketing drivers. As such, industries 

would be predominantly influenced by labor-intensive jobs, 

thus determining their competitiveness. Conversely, the 

research community could utilize the significance of the 

elements' weightage in order to conduct a study and formulate 

regulations that would foster the growth of the industry. 

Phongphornworachai [19] examined the factors driving the 

competition that affected the competitive advantage and 

business success of the Thai gem and jewelry export industry. 

The results of the study found that the factors driving the 

competition overall influenced the competitive advantage in 

the Thai gem and jewelry export industry. The factors driving 

the overall competition influenced and affected the business 

success of the Thai gem and jewelry export industry, the 

overall competitive driving factors influenced and affected the 

business success of Thailand's gem and jewelry export 

industry, and the overall competitive advantage affected the 

business success of Thailand's gem and jewelry export 

industry.  

Palma et al. [20] investigated the relationship between 

sustainable strategies and export performance. The work 

analyzed companies in Brazil in the gem and jewelry industry. 

The study's findings indicated that the exports of enterprises in 

the gem and jewelry industry were influenced by certain 

characteristics of sustainable development, as determined 

through the use of univariate and bivariate analysis on the data. 

The findings were consistently added to Brazil's favorable 

trade surplus annually. The growth of industrial enterprises 

that was expanding internationally in this industry was being 

influenced by ongoing changes. 

Rastogi and Mwaitete [21] indicated a positive correlation 

between gold exports and the gross domestic product (GDP) 

of Tanzania. This implied that there was a positive correlation 

between gold exports and economic growth, such that an 

increase in gold exports was associated with an increase in 

economic growth, and a drop in gold exports was associated 

with a fall in economic growth. The outcome of R2 was 

81.75%, thus indicating the magnitude of the alteration in gold 

exports could have a significant impact on economic growth. 

Agricultural growth referred to the increase in agricultural 

value added, which measured the contribution of the 

agricultural sector to the overall economy. The public 

expenditure rate of increase in imports value added production 

referred to the increase in value that was created by various 

sectors, such as industry and government. This increase could 
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be measured in terms of revenue, reserves, and inflation. 

Promkaew et al. [22] studied the economic factors affecting 

the value of Thai gemstone and jewelry exports to 

Switzerland. The analysis revealed a positive correlation 

between the price of gold and the value of Thai gem and 

jewelry exports to that country. A statistical significance level 

of 0.1 was observed in relation to the Consumer Price Index 

(CPI) of Switzerland and the price of diesel in Thailand. There 

existed a negative correlation between the value of Thai gem 

and jewelry exports and Switzerland. As such, they had a 

significant level of 0.05 and 0.1, respectively. The remaining 

variables comprised the actual GDP of Switzerland, and the 

interest rates on prime loans in Thailand and the exchange rate 

between the Thai Baht and US Dollar. There was no 

correlation between the value of Thai gem and jewelry exports 

and Switzerland.  

In this research, we concentrate on the time-varying 

predictability brought on by economic impacts in factor-

augmented forecasting models. As reported by Dananjoyo et 

al. [23], sample empirical evidence demonstrates that 

economic factors’ predictability can be linked to the 

underlying economic dimensions.  

 

 

4. RESEARCH METHODOLOGY 

 

4.1 Data used in the research  

 

Thailand’s gem and jewelry industry has a significant 

influence on international supply chains and economic growth. 

Its sustainability has a major impact on a crucial economic 

factor, making a substantial contribution to GDP, exports, and 

employment. As a result, researching Thailand’s gem and 

jewelry industry can offer valuable insights and experiences to 

the country’s other manufacturing sectors. 

In this research, the Gem and Jewellery Institute of Thailand 

provided the export value of Thai gems and jewelry for this 

research, while the Bank of Thailand (BOT) provided the 

exchange rate (EXTHB/USD), diesel prices in Thailand 

(POT), average labour costs in Thailand (THB), and the Bank 

of Thailand's policy interest rate (INT). The unemployment 

rate (UMP) is from Bureau of Labor Statistics. The gross 

domestic product (GDP/US) is from Bureau of Economic 

Analysis. While, the Consumer Price Index of Thailand 

(CPIUS) is from the US Bureau of Labor Statistics and the data 

collected from the Federal Reserve Economic Data (FRED) is 

crude oil price USD/Barrel. The gold price (XAU/USD) is 

from the Gold Traders Association, the Purchasing Manager 

Index (PMI) comes from S & P Global Market, and the Gem 

Price Index (GPI) is from The Gem and Jewelry Institute of 

Thailand. 

A model was created for forecasting the export value of 

gems and jewelry and studying the economic factors that 

affected the value of Thai gem and jewelry exports to the US. 

The researchers conducted research using secondary data 

stored in time series data. We collected daily data from 

January 1, 2020 to November 30, 2023, including 12 variables 

affecting the value of Thailand’s gem and jewelry exports to 

the US (N=1430). 

 

4.2 Variables used in the research 

 

The variables obtained from reviewing past research were 

summarized as variables used in this research. This consisted 

of a dependent variable of the value of Thai gem and jewelry 

exports to the US, including 12 independent variables 

affecting the value of Thailand's gem and jewelry exports to 

the US (refer to Figure 1). These variables included the 

exchange rates, diesel prices in Thailand, US unemployment 

rates, US inflation rates, GDP, US consumer price index, 

average Thai labor wages, Thai central bank policy interest 

rates, crude oil prices, gold prices, PMI, gold price and Gem 

Price Index (GPI).  

Data were collected from various websites and 

organizations to compile these variables (Table 1). This 

secondary data were time-series data recorded daily from 

January 1, 2020 to March 31, 2023, totaling 1,430 rows. The 

amalgamation of these variables formed the cornerstone for 

the predictive models, hence enabling the exploration of the 

complex relationships and facilitating an informed 

understanding of the factors influencing Thailand's gem and 

jewelry exports to the US. 

 

4.3 Variables used in the research 

 

Data preparation involved ensuring the accuracy and 

suitability of the data before using it for analysis and creating 

predictive models for the export values of Thai jewelry and 

ornaments.  

 

 

 
 

Figure 1. Independent and dependent variable 

 

3413



 

Table 1. Sources of secondary data for each variable 

 
Variable Source Website 

Export Value of Thai Gems and 

Jewelry 

The Gem and Jewelry Institute of 

Thailand 
https://git.or.th/th/home#gallery-popup-1 

Exchange Rate (EXTHB/USD) Bank of Thailand (BOT) https://www.bot.or.th/Thai/Pages/default.aspx 

US Inflation (US) University of Michigan 
https://th.investing.com/economic-

calendar/michigan-inflation-expectations-389 

Diesel Prices in Thailand (POT) Bank of Thailand (BOT) https://www.bot.or.th/Thai/Pages/default.aspx 

Unemployment Rate (UMP) Bureau of Labor Statistics 
https://th.investing.com/economic-

calendar/unemployment-rate-300 

Gross Domestic Product (GDP/US) Bureau of Economic Analysis https://th.investing.com/economic-calendar/gdp-375 

Consumer Price Index of Thailand 

(CPIUS) 
U.S Bureau of Labor Statistics https://th.investing.com/economic-calendar/cpi-733 

Average Labor Wages in Thailand 

(THB) 
Bank of Thailand (BOT) https://www.bot.or.th/Thai/Pages/default.aspx 

Crude oil price (USD/Barrel) Federal Reserve Economic Data (FRED) https://fred.stlouisfed.org/series/DCOILBRENTEU 

Bank of Thailand’s Policy Interest Rate 

(INT) 
Bank of Thailand (BOT) https://www.bot.or.th/Thai/Pages/default.aspx 

Gold Price (XAU/USD) Gold Traders Association https://www.goldtraders.or.th/ 

Purchasing Manager Index (PMI) S & P Global Market 
https://th.investing.com/economic-

calendar/manufacturing-pmi-829 

Gem Price Index (GPI) 
The Gem and Jewelry Institute of 

Thailand 
https://git.or.th/th/service/262/56 

 

The integration of several economic factors—exchange 

rate, inflation rate, diesel price, unemployment rate, GDP, 

CPI, labor wage rate, crude oil price, interest rate, gold price, 

PMI, and GPI—is very important in the context of the Thai 

gem and jewelry business. The gem and jewelry industry are 

under growing pressure to adjust to quickly shifting global 

market, which can greatly boost its competitiveness. Adopting 

marketing agility can also help the government become a 

leader in the global market by allowing them to react quickly 

to changes in the market. In a world that is becoming more 

complex and interconnected by the day, the government can 

ensure sustainable growth and long-term success by enabling 

the gem and jewelry industry. 

This process consisted of the following steps: 

Step 1: The selection of the variables 

The selection of the variables, used in the research as shown 

in Table 1, which was obtained from the literature review, was 

used to check the accuracy of the data (Data Validation) for 

each selected variable. This was conducted to remove any 

incomplete or duplicate information. and check for missing 

values (Missing Values) in case there were missing data in 

each attribute. This would also replace the missing data values 

(Replace Missing Values) with the average value of the data 

before the missing value. Three values and data behind the 

value were lost. 

Step 2: Data integration 

Data Integration: After preparing and completing the data in 

the first two steps, the researchers brought together all the 

variable data and saved the data file in an Excel file format for 

analysis with a statistical package in the next step. 

 

4.4 Data analysis 

 

The modeling for forecasting the value of Thai gem and 

jewelry exports to the US was based on quantitative data 

analysis by analyzing the form of a multiple linear regression 

equation to explain the relationship between the economic 

factors that affected the value of Thailand's gem and jewelry 

exports, along with examining the problems that would affect 

the equation. The resulting prediction was the problems of 

heteroscedasticity, autocorrelation, and multicollinearity. 

5. DATA ANALYSIS 

 

The researchers checked the preliminary agreement before 

analyzing the equation model. The researchers also checked 

the normality test. The statistics used for testing were the 

Kolmogorov-Smirnov test where Bland and Altman suggested 

that the sample size could be any number [24]. However, there 

should be more than 30 samples if a sufficient number of 

samples were to be collected. Consequently, the distribution 

of the said sample values would have normality. In this 

research, the number of samples used in this research was 

1,430 and the relationship between all variables examined the 

correlation matrix results. Analysis of the Pearson's moment 

correlation coefficient of economic factors affecting the value 

of Thai gem and jewelry exports to the US was conducted 

(Table 2). 

Table 2 displays the results of the relationship between the 

independent variables used to assess the economic factors that 

affected the value of Thai gem and jewelry exports to see if 

there were any multicollinearity problems or not. From the 

correlation, Devore and Peck suggested about the size of the 

correlation that if the correlation was high, the correlation 

value would be less than -0.80 or greater than 0.80, thus 

resulting in the correlation coefficient used in the estimation 

being inaccurate [25]. This is because it would be assumed that 

the independent variables being compared would be the same 

type of independent variable, consequently causing problems, 

so the multicollinearity would increase. The researchers 

checked the problem of linear relationship among the 

independent variables to see if they were at a high level again 

or not. In this research, the correlation matrix in Table 2 

displays the relationship between the two variables (r = 0.124 

to 0. 153, p < 0.05), which each pair of relations is lower than 

0.80. By calculating the correlation values of the independent 

variables as shown in the Correlation Matrix, it was found that 

there was no correlation between any pairs of independent 

variables with values greater than 0.8, that is, the independent 

variables did not have a high degree of linear relationship with 

each other. 
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Table 2. Examination of the multicollinearity problems of the model 

 

Variable GJEV EXT US POT UMP GDP CPI AVE Oil INT Gold PMI GPI 

GJEV 1             

EXT -0.068 1            

US 0.028 -0.078** 1           

POT 0.153* -0.088** -0.041 1          

UMP 0.088 -0.012 0.008* 0.089 1         

GDP -0.080 0.023** -0.107 -0.081** -0.112** 1        

CPI 0.045 0.009* -0.028** 0.076 0.124* -0.150 1       

AVE 0.033 -0.064 0.020** -0.038** 0.019 -0.021 -0.077 1      

Oil -0.022 -0.089 -0.001** 0.066 -0.050** -0.008 0.230 -0.086 1     

INT -0.056* 0.045** -0.025 0.070 -0.041** 0.067 0.095 -0.067 0.335 1    

Gold 0.124* -0.122* -0.156** -0.033 0.004* 0.099 -0.352** 0.036** -0.042 -0.046 1   

PMI -0.031 -0.046 0.006 0.018 0.114 -0.137 0.214 -0.084 -0.219 -0.024 0.013 1  

GPI 0.118* 0.107 -0.001 0.142 -0.009 0.045 -0.128* 0.195 0.012 0.065 0.003* -0.249** 1 
** Statistically significant level of 0.01, *Statistically significant level of 0.05.  

 

5.1 Create a multiple regression model 

 

For creating a model for forecasting the value of Thailand's 

gem and jewelry exports using the method of adding the 

independent variables in a stepwise regression, the results of 

creating a multiple regression model from using all the data on 

the dependent and independent variables were utilized to 

create it. The multiple regression model predicted the value of 

Thai gem and jewelry exports to the US. Furthermore, when 

testing the assumptions of all twelve independent variables to 

see if they were related to the dependent variable or not, the 

main hypothesis was that the twelve independent variables did 

not have a linear relationship with the dependent variable (H0: 

β1=β2=β3=…β12= 0). This was in contrast to the secondary 

hypothesis that there would be at least one independent 

variable that had a linear relationship with the dependent 

variable (H1: There is at least one value of βj that is not equal 

to 0; j=1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12). The test statistic 𝐹 

was used to check the appropriateness of the model (Table 1). 

 
5.2 Checking the preliminary agreement of the multiple 

regression model 

 
Checking the multiple regression model to see if it met the 

preliminary agreement or not in order to ensure the accuracy 

and reliability of the model was conducted as follows: 

-Checked whether a sample of data has a normal distribution, 

the Kolmogorov test statistics is used to check if the 

discrepancies were normally distributed [24]. It has been 

verified that the analysis's data passes the normality test.  

-Checked the variance of the error using White’s General 

Test Statistics (Eq. (8)) [26], the white test value was 5.38 and 

the Obs.*R-squared was 0.613, both of which are higher than 

0.05. The heteroscedasticity is therefore absent.  

-Checked the independence of the tolerances uses the 

Durbin-Watson test [27], the Durbin-Watson test value is 

2.009. This means the residuals from a linear regression 

model are independent. 

-Examined the co-linearity of the independent variables 

(Multicollinearity) in which each independent variable would 

be independent by considering the variance inflation factor 

(VIF) [28], the VIF is 1.005 which is less than 10. This means 

there is no multicollinearity issue. 

-Measured the suitability and accuracy of the regression 

model based on the mean absolute deviation (MAD), the mean 

squared error (MSE), and mean absolute percent error 

(MAPE) values [29], which had the following analysis results. 

The value of MAD is 4.15, MSE is 20.34, and MAPE is 

19.76%. This indicates that the regression model's accuracy 

rate is acceptable. 

 

Regression analysis 

 

ei
2 = b0 - b1X1i + b2X2i + ei 

NewY2 = b0 + b1Gold + b2POT + e 
 

Regression analysis 

 

ei2 =α0+α1X1 +α2X2 + α1X1
2   +α2X2

2 +αX1X2+ vi 

NewY2α0+α1Gold +α2POT + αPOT + Vi 

 

Hypothesis  

 
H0: α1 = α2 = α3 = 0 (Homoscedasticity) 

H1: α1 ≠ α2 ≠ α3 ≠ 0 (Heteroscedasticity) 

 

Table 3. Problem verification of heteroscendasticity using 

White’s General Test 

 
White’s General Test 

R – Square = 0.053823 F-statistic = 1.336 

White test = 5.38 Obs*R-squared = 0.613 
*Statistically significant level of 0.05 

 
Table 3 shows the result of the problem of 

heteroscedasticity. By considering the value Obs*R-squared at 

the statistical significance level of 0.05, it was found that the 

Obs*R-squared value was equal to 0.613, which was greater 

than 0.05. This inferred that this equation did not suffer from 

the problem of heteroscedasticity. Moreover, this was 

consistent with the concept of Devore and Peck [25] who 

introduced the decision criteria that if Obs*R-squared was 

greater than 0.05, there was no problem of heteroscedasticity. 

Table 4 displays the results of the problem of the linear 

relationship between the error values. This was tested by 

estimating the least squares multiple regression equation by 

considering the statistical values. Durbin-Watson (DW) 

statistics were used for the criteria for the measurement [27]. 

DW had to have a value in the range of 1.5-2.5 to indicate 

independence. From Table 4, it was found that the DW value 

was equal to 2.009, which was greater than 1.5 and less than 

2.5, thus indicating that there were autocorrelation of Durbin 

and Watson [27]. 
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Table 4. Problem verification of autocorrelation using the 

Durbin-Watson statistic 

 

Variable 
Unstandardized Coefficients 

t-Test p-Value 
B Std. Error 

(Constant) 421.568 17.020 24.769 0.000* 

Gold -0.001 0.000 -3.371 0.001* 

POT -0.846 0.383 -2.206 0.028* 

F = 8.673; Sig. = 0.000* 

R = 0.627; R Square = 0.393; Adjusted R2 = 0.376 

Durbin-Watson = 2.009 
*Statistically significant level of 0.05. 

 

Table 5 displayed the results that the economic factors 

affected the value of the Thai gem and jewelry exports. The 

results had a statistically significant level of 0.05 (F = 8.673; 

Sig. value = 0.000), which inferred that there was at least one 

independent variable that had a significant influence on the 

dependent variable at the level of 0.05. The factors affecting 

the value of Thai gem and jewelry exports to the US (million 

THB) included the price of crude oil, foreign currency 

exchange rates, and the average labor wage of Thailand. These 

issues affected the changes in the value of Thai gem and 

jewelry exports to the US (37.6 million THB; Adjusted R2 = 

0.376). Other than that, there were other factors that were not 

studied. The multiple correlation coefficient (R) was equal to 

0.627, and the expected movement values were independent 

of each other (Autocorrelation). By considering the DW 

statistics, they were found to be equal to 2.009, which had a 

value greater than 1.5 and less than 2.5. This indicated that 

there were independent expected values (Autocorrelation) that 

were consistent with the concept of Durbin and Watson (1950, 

1951). When considering the VIF value, there was a value 

1.005, which had a value less than 10 [28] and the tolerance 

statistic of the variables had a value 0.995, which was not close 

to zero [29], thus indicating that all independent variables were 

not highly related. This assumed that the level of relationship 

among all independent variables did not cause a problem. 

Multicollinearity and the confidence interval of the forecast 

equation (lower bound-upper bound) b1 was between (-0.002; 

-0.001) and b2 was between (-1.599; -0.093). 

The collection of secondary data was in the form of a time 

series (Time Series) where the data changed over time. 

Therefore, the researchers had to check the measurement of 

the error between the actual and predicted values using various 

coefficients or the amount of various information. As such, it 

was determined that the actual value was closest to the forecast 

value or caused the least amount of error to obtain the most 

appropriate forecasting equation. This was measured by 

various values consisting of the MAD equal to 4.15, MSE 

equal to 20.34, and MAPE equal to 19.76%, which had a good 

level of forecast accuracy. This was consistent with Lewis's 

criteria for evaluating the accuracy level of forecasts, which 

stated that a MAPE value between 10-20% was considered a 

good level of forecast. Additionally, from studying the 

relationship above, it was found that some independent 

variables were not in a linear relationship. This could be 

expressed in the following final forecast equation. 

 

Table 5. Test results using multiple linear regression analysis 

 

Variable 
Unstandardized Coefficients 

t-Test p-Value 
95.0% Confidence Interval for B Collinearity Statistics 

B Std. Error Lower Bound Upper Bound VIF Tolerance 

(Constant) 421.568 17.020 24.769 0.000* 388.150 454.986   

Gold -0.001 0.000 -3.371 0.001* -0.002 -0.001 1.005 0.995 

POT -0.846 0.383 -2.206 0.028* -1.599 -0.093 1.005 0.995 

F = 8.673; Sig. = 0.000* 

R = 0.627; R Square = 0.393; Adjusted R2 = 0.376 

Durbin-Watson = 2.009 

MAD = 4.14; MSE = 20.34; MAPE = 19.76% 
*Statistically significant level of 0.05. 

 

Ŷ = b0 + b1Gold + b2POT + e 

Ŷ = 421.568 - 0.001Gold -0.846POT + e 

 

 

6. RESEARCH RESULTS 

 

The results found that the prices of gold and diesel in 

Thailand were related to the value of Thai gems and jewelry 

exports. This also had a statistically significant level of 0.05 

with the details as follows: 

(1) The price of gold had an inverse relationship with the 

value of Thai gem and jewelry exports to the US. This had a 

statistically significant level of 0.05 that was the coefficient of 

the gold price with a value of -0.001. This indicated that when 

the gold price changed by one unit (XAU/USD), this would 

cause the value of Thai gem and jewelry exports to the US to 

decrease by 0.10%. This is consistent with the findings of 

Palma et al. [20], who proposed that the performance of 

jewellery exports is influenced by the gem and jewellery 

industry. This, however, the findings of Promkaew et al. [22], 

who found a positive relationship between the value of Thai 

gem and jewellery exports to European nations and the price 

of gold.  

(2) The price of diesel in Thailand had an inverse 

relationship with the value of Thai gem and jewelry exports to 

the US. This had a statistically significant level of 0.05 that 

was the coefficient of the Gem Price Index with a value of -

0.846. This indicated that when the Gem Price Index changed 

by one unit (XAU/USD), this would increase the value of Thai 

gem and jewelry exports to the US to decrease by 84.6%. The 

price of diesel affects the cost of exporting Thai gem and 

jewelry industry. Because of this, shipping items overseas is 

now less expensive, which will raise the value of Thai gem and 

jewelry exported. This result is consistent with statement that 

export capacities can be improved by lowering transportation 

and infrastructure costs for exporters or manufacturers [30]. 

(3) The exchange rate, inflation rate, unemployment rate, 

GDP, CPI, labor wage rate, crude oil price, interest rate, PMI, 

and Gem Price Index (GPI) have no significant relationship 

with export value of Thai gem and jewelry. This is consistent 

with Phongphornworachai’s [19] study which found that the 

gem and jewelry industry has not benefited from low labor 

wage rate or any unemployment rate. The results contradict 

with Phittayanon and Rungreunganun [18] who suggested that 
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labour-intensive employment would have a greater impact on 

the competitiveness of the gem and jewellery industry. 

The findings [21, 22] suggested that the Consumer Price 

Index (CPI), actual GDP, interest rates on prime loans, the 

exchange rate between the Thai Baht and US dollar all had not 

significant impact on the value of Thai gem and jewelry 

exports to Switzerland.  

The results found that the factors affecting the value of Thai 

gem and jewelry exports to the US included the gold and diesel 

prices in Thailand. This inferred that when there was a change 

in these two factors, the value of the exports would be affected. 

Exporting Thai gems and jewelry to the US changed, while the 

exchange rates, US inflation rates, US unemployment rates, 

GDP, US CPI, average Thai labor wages, crude oil prices, 

Bank of Thailand’s policy interest rate, PMI, and GPI had no 

relationship with the value of Thai gem and jewelry exports to 

the US. 

 

 

7. DISCUSSION 

 

This research studied the modeling for forecasting the 

export value of gems and jewelry in Thailand by using 

multiple linear regression techniques. The results of this 

research are discussed as follows: 

(1) Gold prices had an inverse relationship on the value of 

Thai gem and jewelry exports to the US. When the price of 

gold increased by one unit (XAU/USD), the value of Thai gem 

and jewelry exports to the US would decrease by 0.60%, 

which was in line with the research of Rastogi and Mwaitete 

[21]. Gold exports rose with increased economic growth and 

when gold exports decreased, economic growth also tended to 

decrease. This explained that gold played a very important role 

in the gem and jewelry market. When the population's demand 

for gold increased, gold would become an important trade 

item. The US is also a major economic power in the world. 

Whether gold prices, consumption, investment, and/or exports 

and imports, there was a high income per capita, and the US 

was very popular in consuming luxury products [30]. As a 

result, gems and jewelry have become a part of American 

culture, thus making the US an important market. When the 

US has economic problems, gold prices affect the industrial 

sectors at home and abroad. This also includes the fluctuating 

price of gold, as the prices may cause the country to lose its 

gold prices competitiveness or reduce the value of gem and 

jewelry exports. This would continue to affect the wages of 

workers involved in the gem and jewelry industry, which 

could inevitably be affected by exports to the point of slowing 

down the economic expansion [10, 16]. Therefore, sustainable 

strategies would need to be adopted to maximize the benefits 

of export performance of companies in the gem and jewelry 

industry [20]. 

(2) Diesel prices in Thailand were related in the same 

direction to the value of Thai gem and jewelry exports to the 

US. When the GPI increased by one unit (Thai Baht per US 

Dollar), the value of Thai gem and jewelry exports to the US 

would decrease by 0.846%, which was consistent with the 

research of Promkaew et al. [22]. Diesel prices in Thailand had 

a relationship with the value of Thai gem and jewelry exports 

to Switzerland. Diesel prices in Thailand are considered a 

production cost. When the diesel prices increased, the cost of 

production increased, and the price of diesel would drop 

rapidly affecting the Thai economy in both positive and 

negative ways [31, 32]. For the positive side, entrepreneurs 

would have to lower production costs. especially the cost of 

transportation, so consumers could have increased purchasing 

power. As for the negative side, the price of diesel in Thailand 

would have an impact on the export of Thai goods and 

services, whether it was the prices of various commodities and 

raw materials rising. The problem of inflation and the rising 

cost of living would also result in a decrease in the purchasing 

power of the people. Therefore, when the price of diesel 

changed, this would cause the export value of gems and 

jewelry to decrease along with the production volume [33, 34]. 

 

 

8. CONCLUSION 

 

The gem and jewelry industry are important to Thailand 

economic development. This industry has the third highest 

export value of Thailand's total export value. Gems and 

jewelry are important export products that generate the main 

income for the country. In addition, the problems and obstacles 

include fluctuating raw material prices, shortage of raw 

materials, and Thai entrepreneurs still lack opportunities to 

develop their products.  

There are still several restrictions on this research 

procedure. Firstly, the research participants for this research 

were limited to a single industry type that is significantly 

influenced by economic factors. Nonetheless, the application 

of export value is an important matter that necessitates the 

cooperation of all industry types. Businesses’ paths to 

economic development are influenced by the wide variations 

in the industrial environments in which they operate across 

various industries [35]. Future research can therefore 

incorporate other industry types to conduct more 

comprehensive studies. 

Secondly, the data used in this research was collected during 

the COVID-19 outbreak (2020–2023), which could have 

inaccurate analytical results because of external factors 

including shifting consumer behavior, business operations, 

and economic factors. 

Thirdly, this research solely examined only economic 

factors. When combined with other factor such as customer 

behavior, export price index, labor skills, and Industrial 

Production Index, this could make a distinct analysis point of 

view. Furthermore, predictive models like machine learning, 

data mining, and mathematical modelling are used to compare 

the superior models. As a result, it could make the model more 

complete.  

Finally, this research is predicated on the examination of 

data from a single nation—the United States. To get more 

fascinating findings, we need include more customer groups, 

such as those from Thailand’s main export values such as 

England, France, Belgium, or Japan. 

Furthermore, this research recommends that the 

government implement policies that encourage the export of 

Thai gem and jewelry. These policies could include regulating 

to control the production and logistics costs, such as the price 

of gold, which is a material used in the gem and jewelry 

industry, or diesel price, which is primarily a transportation 

system expense. The government and gem and jewelry 

manufacturers can plan production and marketing to meet 

demand more effectively and efficiently by using the 

research’s findings, which show the amount of or export value 

in the market.  
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