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Abstract 
Financial planning and control decisions based primarily on the results of a big data analysis, as 

managing reference forecast data can provide the most appropriate planning, and decisions.  
In this study, use of the past 10 years data within the National Health Insurance database implants 
decision tree analysis in Taiwan. Taiwan's diagnosis-related group (TW-DRGs) surgery expenses affect 
the medical profession to analysis and simulation. Grey prediction theoretical simulation analysis and 
forecasting for future changes in TW-DRGs medical surgical expenses. The results showed that over the 
past research data in the past few years, most medical project spending trends. This study may provide in 
the future will produce what kind of cost impact results: 1. Overview the past 10 years, the growth of big 
data. 2. Existing financial forecast data and verification. 3. Simulation analysis and forecasting of future 
financial data. 
 
 

1.   Introduction 
Taiwan began to implement national health insurance system in 1995. As the financial 

expenditure imbalance has occurred many times. How to control health care costs is an 
important topic. Many studies have shown that national health care costs often exceed the 
growth rate of the country's economic growth, accounting for 20% of GDP. In order to maintain 
the financial balance of payment systems and sustainable management in four years, the 
National Health Insurance (NHI) programs in Taiwan Diagnosis Related Groups (TW-DRGs) 
the integration of health insurance, implanted in 2010 and 2014. Rising health care costs have 
become a common problem in some developed countries. 

The diagnosis-related groups (DRGs) prospective payment system based on the use 
(PPS) on the fixed costs of the issue option and pay for the hospital introduced in the United 
States Medicare beneficiaries to provide services. Based DRG-PPS aims to establish financial 
incentives for hospitals to effectively control the use of resources, does not affect the quality of 
patient care. Taiwan government to implement the design at Yale University Professor in 1980 
diagnosis-related groups (DRGs) system. 

However, health insurance information content has reached large areas of data 
definition. Therefore, this study by computer data statistics, comparison, parsing big data in 
order to come to objective results, In results show that research may offer what will produce 
results in the future cost implications:  
1. Hospital's operating costs, for reference.  
2. The medical insurance budget planning.  
3. TW-DRGs policy revision surgery hospital costs. 
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2.   Method 
a) Big Data Analysis 

Big data set composed by a giant data, the size of these data sets often beyond human 
collected at an acceptable time, the approach of taking the use, management and processing 
capabilities. Frequent changes in the size of big data, as of 2012, the size of a single data set to 
tens of trillion bytes (PB), ranging from a few terabytes (TB). In a 2001 study and related speech, 
META Group (now Gartner high) Analyst Laney (2011) indicates that the data growth 
challenges and opportunities in three directions: volume (Volume, data size), speed (Velocity 
speed data input and output) and multivariate (Variety, diversity), collectively referred to as 
"3V" or "3Vs." Gartner and now most of the big companies in the information industry, have 
continued to use 3V to describe big data.  

2012 (Gartner) was modified the definition of big data: "Big data is a large, high speed, 
and / or changing information assets, it needs new approach to facilitate greater decision-
making ability, insight and most . good treatment "Further, there is defined a mechanism 
outside the first four 3V V: authenticity (Veracity) fourth characteristics. 

Application examples include a large big data science, RFID, sensing device networks, 
astronomy, atmospheric science, genomics, biology, large social data analysis [, Internet file 
handling, making Internet search engines index, Communications record details, military 
reconnaissance, social networks, commute time forecasting, medical records, photos, images 
and video archive, a large-scale e-commerce, this study analyzed medical records based. 

 

b) Data Mining 
Data mining is to explore ways to resolve big data. Linoff and Berry (1999) defined data 

mining classification and use of the machine self-learning, association rules, sequence analysis, 
cluster analysis and other statistical methods, seeking to hide from a lot of different databases, 
unknown, but very useful information. Therefore, the data mining techniques to extract 
accurate, previously unknown from big databases, it is important that information and use that 
information to make important decisions.  

Therefore, the data mining techniques to extract accurate, previously unknown from 
big databases, it is important that information and use that information to make important 
decisions. The common customer portfolio management decision tree analysis. An important 
feature is the establishment of a branch tree structure classification known examples.  

This study used of expert decision tree pruning. The final output is classified 
information. This study chose the gray prediction method as a predictive tool for research and 
analysis of surgery, providing a continuation of the direction of development of medical 
students and hospitals. 

 

3.  Formula and Equation  
This study is based on data collected Sources NHI study released on CD, we focus on 

DD and HOSB documents 2001-2011 of two documents, we calculated the 155 research and 
related internal medicine, surgery, gynecology, obstetrics, orthopedics, urology, ENT and 
ophthalmology specialists.  

Data timetable and project TW-DRG released NHI also be used to simulate and 
analyze. Integration and process the raw data used to build the tree split in a variety of 
combinations of related. 

Huang, Chang and Hsieh (2013) Take the gray prediction method to build a big data 
predictive model to analyze the hospital organization's production planning and control 
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program, won the expenditure projections inference. Decision model application Lin and Yang 
(2003) selected gray correlation analysis, choice of housing mortgage loans.  

Predictive gray system theory, Deng (1989) constructed a gray prediction model of gray 
system theory. Their results showed that the gray system theory in this case is appropriate. 
(1,1) of the sequence we created a first-order linear movement of GM. First-order differential 
equation GM (1,1) model is the grey prediction simulation and adjustment formula based on 
Huang, Change and Hsieh (2013). 

We created a sequence of first-order linear movement GM (1,1). The first-order 
differential equation for the GM (1,1) model is 

  

Where, t is the independent variable in the system, represents the developed coefficient, 
b is a gray controlled variables, a and b need to determine the parameters of the model. The 
variables, including P^((1) ),P^((2) ),and…P^((n) ), are used to construct the Grey forecasting 
model and accurately predict P(n+1),P(n+2),…and P(n+k). Assumed here that primitive 
sequences are 

 
When building the model, must be applied Grey system original series one-order 

accumulated generating operation (AGO) to provide architectural model middle messages and 
weakening trends. X (1)   is defined as X (o)' one-order AGO sequence. That is 

 
From equation. (1) And (3) and the ordinary least-square method, the coefficient a  becomes 

 
The accumulated matrix B is 

 
Meanwhile, the constant vector YN is . Substituting  to get 

the differential equation, solving equations, obtain the following approximate relationship. 

 
When, when "X", the sequence obtained one-order inverse-accumulated 

generating operation (IAGO) obtained, the sequence must be reduced as Eq. (6) can be obtained. 

   

Given t=1, 2 . . . n, the reduction sequence is obtained as follows (Eq. (7)): 

 
Where is a basic predictive value Grey P (n +1).. After the model generation and 

development, further testing is necessary to understand the predicted value and the actual value 
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of the error. To demonstrate the efficiency of the proposed prediction model, we use the residual 
error testing methods to compare actual and predicted values. Equations (8) and (9) are used to 
compute the Grey forecasting residual and average residual errors. 

 

 
 

4.  Result 
The big data analysis shows, the cost of surgery over the 10 years by the Health Insurance 

Bureau of Taiwan's 10 spending big data image conversion as operating costs of hospital 
surgical procedures, refer to budget planning shown in Figure 1 

 
Figure 1：Taiwan's 10 spending big data image conversion as operating costs. 
 (From this Study) 

Huang, Chang and Hsieh (2013) gray prediction model and the data are presented in 
Table 1. Grey prediction model is used to predict surgical medical costs, in 2012, 2013 and 2014. 

2012, 2013 and 2014 used to predict health care costs 4:00 forecasts. 

 
Table 1: In the 2006 value of 97% prediction accuracy; 2007:92%; 2008:97%; 2009:99%; 

2010：95%; 2011:93%. Gray forecasting models accurately predict the value of an average of 
95%. For this study, 2001-2011 surgery information, projections 2012, 2013, 2014, surgical 
inpatient medical expenses..(Huang, Chang and Hsieh, 2013 ) 
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Patients with a positive predictive 2010-2011 budget planning in health insurance are 
shown in Figure 2 and 3.  

 
Figure 2: Patients with a positive predictive 2010. (From this Study)  
 

 
Figure 2: Patients with a positive predictive 2011. (From this Study)  

The last three years, 10 major operations expenditure projections, presented below in 
Figures 3. 
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5.   Conclusion 
a) Discussion 

The results of this study should indeed should permit Huang, Chang and Hsieh (2013) 
National Health Insurance in Taiwan surgical medical spending is the growing; however, this 
study through big data updates from the National Health Insurance database, and use images 
way to display more detailed information, as a hypothetical question to answer: way to 
display more detailed information, as a hypothetical question to answer:  

1. Hospital's operating costs, for reference. In this study, the records of the past 10 
years found that because the National Health Insurance gradually lowering the annual 
growth in the medical surgical expenses , reflecting the need to focus on investment in 
medical surgical unit cost increases , medicines , supplies , equipment and human resources ... 
and so on. In this study, the records of the past 10 years found that because the National 
Health Insurance gradually lowering the annual growth in the medical surgical expenses , 
reflecting the need to focus on investment in medical surgical unit cost increases , medicines , 
supplies , equipment and human resources etc..  

For example : DRG08701 ( pulmonary edema and respiratory failure ) the National 
Health Insurance surgical expenses of the project, after the 2003-2004 growing twice annually 
sustained increase of 7% -10 % , which means that rising health care costs , hospital 
investment in this operating budget of the project also needs to be adjusted annually to meet 
the changing needs of the medical and disease . Operating budget of the project also needs to 
be adjusted annually to meet the changing needs of the medical and disease. 

2. Medicare budget planning. In this study, forecasting and empirical research 
findings, taken Huang, Chang and Hsieh (2013) gray prediction equation is accurate 
simulations, the average error in 2011 is less than 3.5%, in 2012 0.8% of error is smaller , of 
course, as amended in 2011 requires empirical data, the research community on behalf of the 
results provided in the Taiwan National Health Insurance plan can provide effective budget 
forecasting and simulation. For example : DRG41601 ( septicemia ) 

3. TW-DRGs policy revision surgery costs. The project of this study confirmed the 
predicted future data, provides almost all of the rising budget speculated that surgery can 
refer to adjust the distribution of the budget forecasts expenditure on renovation policy, more 
importantly, how to make surgical medical expenses no longer continue to rise because that is 
the National Health Insurance, the economic burden of patients and the government.  

For example: In addition DRG372 (vaginal delivery), surgical expense of other projects 
which are increasing every year, according to the 2001-2010 study combined data 2010-2014, 
he was the main reason for the population decline in fertility problems. 
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