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Abstarct 
This conceptual paper discusses how a prediction equation derived from regression analysis could help 
ice companies in Thailand to detectpossiblecheatingproblem, or production irregularities (e.g. major 
water leakage). However, the focus of the paper is solely on the former. A number of owners and 
managers of ice companies in Thailand are facing a problem that they do not know exactly how much 
ice (in bag unit) are produced by their respective production departments per day. This could potentially 
lead to cheating; in turn, ice companies could face major loss of income on an on-going basis. Why there 
is a possibility of management not knowing an actual amount of ice production (in bag unit) per 
day?Productionreports are produced by employees. These employees are using a manual-
countingmethodtocounthow much ice is produced (in bag units). Thus, there is a strong possibility that 
production reports could be falsified by employees. How? Employees could, somehow, sell ice (in 
bags)thatis intentionally not reported to the management of the company to company’s customers and 
using company’s resources (i.e. transportation). One could ask, for example, why not counting a number 
of ice bags on hand? A counter argument would be, employees are still the ones counting the loaded ice 
bags. A given situationassuchmakes it very difficult for ice companies to detect the type of cheating 
described earlier, particularly if it is done in organized ways. All in all, manual-counting method (in bag 
unit) is definitely not a solution for the prescribed situation.Is there a significant implication from this 
story? Yes. Companies are prone to the type of cheating prescribed earlier. In addition, cheating could 
lead to (major) loss of income on the part of ice companies. Thus, this paper strongly suggests that 
companies should develop a prediction equation (regression equation) for predictinghowmuch ice 
should be produced in a given day (using bag as a counting unit) (Y). Here, Y is treated as dependent 
variable. Four critical independent variables are selected waterusage(X1), electricity usage(X2), cost of 
direct labors(X3), and production time(X4). All that yields Y = a + b1X1, + b2X2, + b3X3+ b4X4.  
 
In short, this paper proposes a prediction equation to help ice companies to predict how much ice (in 
bag unit) should be produced in a given period of time (e.g. in a day). If the amount of ice to be 
produced is known, it would definitely help ice companies to determine whether there is possibility of 
(employee) cheating, and/or occurrences of production irregularities. Finally, this paper also proposes 
how thatpredictionequation(using regression analysis) is developed, which is the most critical part of the 
paper. 

 
 

INTRODUCTION 
The purpose of this paper is to develop a prediction equation to help owners of 

ice companies in Thailand to predict how much their respective companies should 
produce ice per day (in bag unit). The amount derived from the prediction could be 
used to comparewith the actual amount produced. Of course, the basic purpose is to 
detect the difference between the predicted and the actual amounts. Based upon our 
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proposed method in this paper, the difference between the predicted and the actual 
amounts should be in an acceptable range. Otherwise, it could be assumed that 
possible unauthorized production or production irregularities (due to e.g. water 
leakage) could occur. The proposed method in this paper could serve as an alarm to 
detect the unwanted production. If unauthorized and irregularity production could be 
prevented by any mean, ice companies could save tons of money in both short and 
long runs. The paper is divided into ten sections, beginning with introduction.  

 
Problem leading to the development of the paper 

This section describes the problem that led to the development of this paper. A 
number of owners and managers of ice companies in Thailand are facing a problem 
that they do not know exactly how much ice (in bag unit) are produced per day by 
their respective companies. This could potentially lead to cheating; in turn, ice 
companies could face major loss of income on an on-going basis. Why there is a 
possibility of management not knowing an actual amount of ice production (in bag 
unit) per day? Production reports are produced by employees. These employees are 
using a manual-counting method to count how much ice is produced (in bag units). 
Thus, there is a strong possibility that production reports could be falsified by 
employees. How? Employees could, somehow, sell ice (in bags) that is intentionally 
not reported to the management of the company to company’s customers and using 
company’s resources (i.e. transportation). One could ask, for example, why not 
counting a number of ice bags on hand? Yes. They could. A counter argument would 
still be that employees are still the ones counting the loaded ice bags. A given 
situation as such makes it very difficult for ice companies to detect the type of 
cheating, particularly if it is done in organized ways. All in all, manual-counting method 
of loaded ice bag is definitely not a solution to solve the problem at hand. Thus, this 
paper strongly suggests that companies should develop a prediction equation 
(regression equation) for predicting how much ice should be produced in a given day 
(using bag as a counting unit).  

 
Nature of competition in ice industry in Thailand 

The weather in Thailand is hot almost throughout the year. Thus, icebecomes 
one of basic consumable goods in Thailand.Given a huge demand for ice, ice 
manufacturing becomes attractive and lucrative business. However, it is not easy for 
new manufacturers to get into ice manufacturing business in Thailand. Due to the fact 
that existingicemanufacturerssimply do not want competition. As we all know, 
competition leads to price-cuttings; in turn, loss of income to existing manufacturers. 
Protecting competition from entering the business becomes a serious matter in this 
industry. In certain parts of Thailand, new comers could face death if they try to get in 
this business.Thus, one must be very careful if he/she wishes to enter ice 
manufacturing business in Thailand.One hundred kilometers away from competition 
could be considered safe for establishing new ice manufacturing companies.Most ice 
companies could be qualified as SME (small and medium enterprises). A medium 
enterprise could have 6 employees, not including employees who drive small trucks to 
deliver ice to customers. Ice are sold by kilogram, ranging from 1.50 Baht to 2.00 Baht. 
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Ice companies typically serve their own areas. These areas are divided by business 
intuition, not by law. 

Ice manufacturing was declared as “controlled business” under The Price 
Control and Anti-Monopoly Act of Thailand, (Nikomborirak, 2005).“Controlled 
business” refers to those commit to collusive practices among businesses for the 
purpose of rising prices. The claim could be true in pricing sense. However, in 
competition sense, the claim could be false, because ice manufacturers tend not to 
compete in the same area.  

 
REGRESSION BASICS 

The purpose of this section is to describe components of regression analysis 
most relevant to this study. In other words, it does not attempt to explain the whole 
story of regression analysis. Cottrell (n.d.) and Sykes (n.d.)provides a good 
introduction on regression analysis. The focus is to distinguish between simple and 
multiple regressions. The idea of simple regression is to use one set of score (X) to 
predict the criterion variable (Y). One the other hand, the idea of multiple regression is 
using sets of scores of individual predictors (Xs) to predict the criterion (Y). Here, Y 
represents how much ice is produced (in bag unit). Predictors are water 
consumption(X1), electricity consumption(X2), cost of direct labors(X3), and production 
time(X4). All that yields Y = a + b1X1 + b2X2 + b3X3+ b4X4. Here, Y would be called 
dependent variable. X(s) would be called independent variable. “a” would be called a 
constant. “b” would be called a regression coefficient (or regression weight). This 
paper suggests that beta coefficient(s) should be produced. So, regression weight(s) 
could be compared; in case, multiple regression equation is chosen as best equation 
later on. This would mean that regression equations would be in standardized format. 

In simple or multiple linear regression, the size of the coefficient for each 
independent variable gives the size of the effect that variable is having on dependent 
variable, and the sign on the coefficient (positive or negative) gives the direction of 
the effect. In regression with a single independent variable, the coefficient tells you 
how much the dependent variable is expected to increase (if the coefficient is 
positive) or decrease (if the coefficient is negative) when that independent variable 
increases by one. In regression with multiple independent variables, the coefficient 
tells you how much the dependent variable is expected to increase when that 
independent variable increases by one, holding all the other independent variables 
constant, (Princeton University, n.d.). 

 
CRITICAL VARIABLES OF THE STUDY 

The idea of multipleregression is to use sets of scores of individual predictor(s) 
(Xs) to predict the criterion (Y). However, the development of regression equation is a 
bit difference in this paper. This is explained later. Below presents critical variables of 
the study. 

 
Y   = Amount of ice expected to be produced (in loaded bag unit).  
X1 = Water consumption (cubic meter) 
X2= Electricity consumption (kilowatt) 
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X3= Cost of direct labors (in Baht) 
X4 = Production time (hour, minute, and second) 

 
The following section describes how data should be collected. In addition, it also 
describes how prediction (regression) equations should be developed. 
 
FORM TO COLLECT THE DATA 

Table 1 is designed to use as a form to collect required data to develop 
prediction equations. The first column is Day. The required data need to be 
collectedfor30 days in a month. Three months of data collection is recommended. 
Column Y collects actual amounts of production per day (in bag unit). Column X1 
collects an amount of water usage in cubic-meter per day. Column X2collects 
electricity usage in kilowatts per day. Column X3collects cost of direct labors in dollars 
per day. Column X4 collects amount of production time per day. This paper suggests 
that data need to be collected on a daily basis. Prediction (regression) equations need 
to be developed for each day/month for three months. The next stage is to test these 
equations for 3 consecutive months. The best prediction equation should be selected 
at month 7th. 

 
Table 1 

Form used to collect the daily data for one month 
 

Day Y X1 X2 X3 X4 

1      

2      

3      

.      

.      

.      

30      

 
DEVELOPMENT OF REGRESSION EQUATIONS 

To develop regression equations proposed in this paper, actual amount of 
loaded iced bags should be counted by a trusted employee daily for 3 months. It is 
important to note that the key to success here is to find “regression coefficient(s)” 
that yields best predictions. This further elaborated below. When we develop a 
prediction equation we need to know the amount of loaded ice bag produced (Y) to 
come up with regression coefficients. Once we have the desired regression 
coefficient(s), we then do not need to know the Y any longer. Why? We would use our 
selected regression coefficient(s) with the known X(s) to predict the expected Y. That 
is our main goal. Why do we need to predict Y? Because we want to be able to 
calculate expected in come. So, we could compare the expected income with the 
actual income to see if they match. If yes, companies would have no problem. If no, 
then companies potentially got a major problem (unauthorized/irregularity 
production).   
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Key to success, regression coefficients 

Again, key to success is to find the best regression coefficient(s). Typically, 
most people use historical data to develop a regression equation to predict Y. Here, Y 
is already known. Thus, we use the known Y and X(s) to find regression coefficient(s). 
Once we find the desired regression coefficient(s), we, then, make the Y to become 
unknown and use the known X(s) and known regression coefficients to predict Y.  

 
Which prediction equation is best? 

The best equation is the one that yields the best prediction. What does “best 
prediction” mean in the context of this paper? Best prediction simply means one that 
yields the result closest to the actual production (in loaded ice bag unit). It is 
recommended that equations below be tested daily/monthly for at least 3 months. 
The best prediction equation should be chosen after 3 months, at month 7th. Below 
presents all possible regression equations that should be used in the development and 
testing phase. In statistics term, best prediction means a regression equation with 
“best-fitting line”. This line minimizes the sum of the squared errors of prediction, 
(Rice University, n.d.).   

 
Y = a + b1X1 + b2X2 + b3X3+ b4X4 
 
Y = a + b1X1 
Y = a + b2X2 
Y = a + b3X3 
Y = a + b4X4 

Y = a + b1X1, + b2X2 
Y = a + b1X1 + b3X3 

Y = a + b1X1+ b4X4 
Y = a + b2X2 + b3X3 

Y = a + b2X2+ b4X4 

Y = a + b3X3+ b4X4 
Y = a + b1X1, + b2X2, + b3X3 

Y = a + b1X1 + b2X2+ b4X4 
Y = a + b2X2 + b3X3+ b4X4 
 

CONCLUSION AND FURTHER RESEARCH 
This paper proposes that using the best prediction equation (simple/multiple 

regression) to predict how much ice is produced could potentially help owners of ice 
manufacturing companies to predict their incomes (number of loaded ice bags x 
selling prices). The next stage is to develop a prediction equation based on actual 
criterion (Y) and predictor(s) to come up with a regression coefficient(s). Once the 
regression coefficient(s), owners/managers could use this prediction equation to 
predict how much ice is produced each day. In turn, they could calculate how much 
income they should earn each day. The amount of predicted income could be 
compared with actual income earn to detect unauthorized/irregularity production. 
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Given that, they do not have to go to shop-floor to count the total amount of loaded 
ice bag. As illustrated, the total amount of loaded ice bags is used as a basis to 
calculate income. Thus, at the end of each day/month, ice company owners/managers 
could predict how much ice is produced (in bag unit). In turn, they could easily 
calculate how much income they should earn and compare it with actual income 
earned to see if they have a problem with unwanted production. This conceptual 
paper also serves as a base for an implementation phase based on the concept 
presented in this paper. In fact, the concept is being carried out while this paper is 
written. 
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