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Abstract: This paper aims to explore the operational performance of international tourist hotels 

in Taiwan. To do empirical analysis, we use the models of the Data Envelopment Analysis (DEA) 

and the Malmquist productivity index to explore the reasons for the difference in operation 

efficiency of international tourist hotels in Taiwan. It is selected that variables of number of rooms, 

number of employee, average salary, space of food and beverage, occupancy rate, room revenue, 

food and beverage revenue, and total operational revenue from each hotel during 2002-2009. It is 

found that international hotels in Taiwan did not operate on an optimal scale. It is suggested that 

international hotels need to improve their resource utilization, such as input and output adjustments, 

use of energy-saving facilities to effectively enhance production efficiency. 
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1. Introduction 

Since the Taiwan Government formally initiated the tourism industry in 1956, under the joint 
efforts of the government and the private sector through nearly a half century's development, that 
industry has scored a substantial growth in both quality and quantity. However, the most important 
part of the tourism industry, was the tourism hotel business (Chang and Lu, 2006; Giannotti, et al., 
2010). Based on the results of the expenditure survey on passengers arriving in Taiwan in 2009, 
each passenger daily spent US$227.27. Of that amount, the hotel disbursement expense was 
US$79.98, accounting for 35.19% (Tourism Bureau, the Ministry of Transportation, 2010). Thus, it 
can be seen that the business of tourism hotels played an important role in Taiwan’s tourism 
industry. 

According to the UNWTO Annual Report, tourism has become a one of major sources of 
foreign exchange earnings for many countries around the world (World Tourism Organization, 
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2010). International tourist arrivals had increased from 112.9 million people in 1965 to 940 million 
people in 2010. Among the foreign exchange earnings, it is estimated that more than 8% comes 
from the tourism leisure revenue. Total revenues from tourism also surpassed other international 
trade items, and became the highest revenue in international trade. For the travel and Tourism direct 
contribution to GDP has increased from 613.714 billion to 1757.54 billion US dollars from 1990 to 
2010 (World Economic Forum, 2011). The World Tourism Organization further estimated that up 
to 2020 the global tourism population will grow to 1.6 billion people and the global tourism revenue 
will increase to 200 billion US dollars. Thus, it can be an observation that the tourism industry acts 
as an important role in the global economic development. 

The tourism industry makes an important contribution to Taiwan’s foreign exchange earnings. 
The hotel sector provides many functions such as accommodation, shopping, social activities, 
conference place, and entertainment (Chang and Lu, 2006). The expenditures of international 
tourists included hotel bills, meals outside hotel, domestic transportation, entertainment, 
miscellaneous, and shopping in terms of the average daily expenditure per visitor by year are 
presented in Table 1. It is suggested that the hotel sector makes a great contribution to the tourism 
industry in Taiwan. 

Table 1 Average daily expenditure per visitor by year (2002 – 2009) 

Year 

Expenditure items of per visitor               Unit: U.S. $ (%) 

Hotel 
bills 

Meals 
outside 
hotel 

Domestic 
transportat

ion 

Entertain-
ment 

Miscellaneous Shopping 
Average 

daily 
expenditure 

2002 
83.43 37.78 20.21 27.18 25.85 49.58 244.03 

(34.19) (15.48) (8.28) (11.14) (10.59) (20.32) (100) 

2003 
85.78 25.62 14.07 18.54 12.83 44.72 201.56 

(42.56) (12.71) (6.98) (9.20) (6.36) (22.19) (100) 

2004 
113.12 29.76 16.45 18.03 10.22 50.67 238.25 

(47.48) (12.49) (6.90) (7.57) (4.29) (21.27) (100) 

2005 
119.28 32.58 18.55 19.33 10.59 66.69 267.02 

(44.67) (12.20) (6.95) (7.24) (3.96) (24.98) (100) 

2006 
96.43 27.79 20.66 25.55 5.76 69.27 245.47 

(39.28) (11.32) (8.42) (10.41) (2.35) (28.22) (100) 

2007 
90.87 24.51 22.42 24.31 3.57 79.81 245.49 

(37.02) (9.98) (9.13) (9.90) (1.46) (32.51) (100) 

2008 

86.70 24.97 20.30 21.25 2.31 72.46 227.98 

(38.03) (10.95) (8.90) (9.32) (1.01) (31.78) (100) 

2009 

79.98 23.39 17.58 15.81 1.83 88.68 227.27 

(35.19) (10.29) (7.73) (6.96) (0.81) (39.02) (100) 

Data Source: Tourism Bureau (2010) 

Therefore, this paper aims to explore the operation performance of international hotels in 

Taiwan. Its purposes are as follows:  

1. Understanding their relative operational performance. 

2. Evaluating their conditions of advantage and disadvantage, 

3. Raising operational efficiency through management activity. 
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2. Literature Review 

Farrell (1957) published a paper entitled “the Measure of Productive Efficiency” to pre-

estimate efficiency value with non-predetermined production function to replace predetermined 

function. This establishes the basic theory of the data envelopment analysis. Firstly, Farrell 

proposed the concept of production frontier to measure efficiency and with mathematical 

programming method to find the deterministic non-parametric efficiency frontier and efficiency 

production function. The concept of determinism refers to all the DMU at the same level and face 

the same production frontier. But, non-parametric efficiency frontier between the input and output 

need not predetermined specific production function. Farrell (1957) with the concept of the non-

predetermined production function built mathematical programming model to evaluate agricultural 

technical efficiency among 48 states in USA. Its evaluation method mainly lies in the relative 

concept. To find the most efficiency sample from 48 states, use it to constitute the most efficiency 

frontier. For the other states, weighted average of its most efficiency sample for each unit 

production to find optimal sample combination. Take inverse of the sum of its coefficient. This 

inverse coefficient is called efficient. Farrell established a framework of the DEA with non-

predetermined function to measure it. But this method only deals with the single output case. 

Charnes et al. (1978) based on the concept established by Farrell (1957) to generate a mathematical 

model and formally named it as the DEA. It applies the envelope theory built by Farrell and 

Fieldhouse (1962) and deterministic nonparametric method built by Farrell (1957) to develop a 

method to measure relative efficiency for multiple outputs and multiple inputs. 

Anderson, et al. (1999) employs a stochastic frontier technique to estimate managerial 

efficiency levels in the hotel industry. The only prior efficiency study in this sector employed a 

linear-programming technique termed data envelopment analysis (DEA). That study found the hotel 

industry to be operating at an 89% efficiency level. The stochastic frontier approach overcomes 

many of the potential statistical limitations of DEA and allows for additional insights on efficiency 

in the hotel market. The average efficiency measures for the hotel industry estimated by the 

stochastic frontier approach are high and consistent with the results obtained using DEA. In 

particular, average efficiency was estimated at 89.4%, with the most and least efficiency hotels 

operating at a 92.1% and a 84.3% efficiency level, respectively. Barros et al.（2005）discusses, by 

means of data envelopment analysis, the efficiency of individual hotels belonging to the Portuguese 

state-owned chain, Pousadas de Portugal, which is managed by the enterprise, ENATUR. The use 

of this technique for the analysis of intra-chain comparative hotel efficiency can be of value in 

examining the competitiveness of the chain as a whole. By identifying the efficient hotels in a 

sample, the slacks in inputs and outputs of the inefficient hotels and the peer group of efficient 

hotels, the data envelopment analysis stands out as one of the most promising techniques to aid the 

improvement of efficiency (Joao and Lourenco, 2009). Managerial implications arising from this 

study are also considered. 

3. Methodology 

3.1 Empirical Model 

This study used the Data Envelopment Analysis (DEA) to explore the operational performance 
of international tourist hotels in Taiwan. As to the DEA theoretical basis, we can separate into basic 
principle of the DEA and the Malmquist productivity index. The DEA solved the efficiency frontier 
with mathematical linear programming. It can use a single index to measure. This method can 
identify the most efficiency decision making unit (DMU) among all the decision units. It does not 
need to preset a weighted index, but can handle multiple inputs and multiple outputs. It also can 
provide the contribution of each kind of input and output to the relative efficiency. In addition, this 
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method can propose improvement suggestions for the inefficiency decision units and with equality 
and objectivity to measure the efficiency. 

This study will be divided into four parts to explore the DEA model such as efficiency analysis, 
return to scale analysis, slack variable analysis, and sensitivity analysis. First, efficiency analysis; 
Farrell (1957) defines the overall efficiency as the product of technical efficiency and allocate 
efficiency. Afterwards Banker et al.（1984）decomposed the technical efficiency into the product 
of the pure technical efficiency and the scale efficiency. Second, return to scale analysis; With the 
DEA to calculate the sum of the aggregate parameter (λ) for each DMU, it can be identified which 
scale level stayed for the DMU. If Σλ>1, it shows that the production of this DMU is over the 
optimal scale. It belongs to the increasing return to scale. If Σλ<1, it shows that the production of 
this DMU is below the optimal scale. It belongs to the decreasing return to scale. If Σλ=1, it shows 
that the production of this DMU is on the optimal scale. It belongs to the constant return to scale. In 
the BCC (Banker et al., 1984) model, it adds u0. If –u0 (negative u0) is greater than 0 (i.e. u0 itself is 
negative), then it corresponds to the line of the production frontier belonging to the increasing 
return to scale (IRS). If –u0 equals to 0, then it corresponds to the line of the production frontier 
belonging to the constant return to scale (CRS). If –u0 is less than 0, then it corresponds to the line 
of the production frontier belonging to the decreasing return to scale (DRS). 

Third, slack variable analysis; Slack variable analysis can provide the information of the 
resource utilization. It is not only for the basis of target setting, but also for understanding how 
much improvement for the evaluated DMU. For an inefficient evaluated DMU is called k. Its input 
set is (Xik ,Yrk). If the optimal solution is (θ*, λ*, Sr

+
*, Si

-
*), (λ1*,λ2*,…,λn*) , the projection of the 

(Xik ,Yrk）on the efficiency frontier is as following: 

Xik*=θ*Xik - Si
-
* , i=1,…,m 

Yrk*=Yrk + Sr
-
* , r=1,…,s 

It can be found the difference of (Xik ,Yrk）to the compare object as follows: 

ΔXik = Xik - Xik* , i=1,…,m 

ΔYrk = Yrk – Yrk* , r=1,…,s 

i.e. the evaluated DMU k can improve its efficiency by reducing input of ΔXik and increasing output 

of ΔYrk. 

Forth, sensitivity analysis; the efficiency measured by the DEA is a relative efficiency. If the 

number of the evaluated DMU changes, its relative efficiency will be changed along. When input 

items changed, it has to rerun the DEA and to examine the efficiency value for the evaluated DMU. 

Thus any factor value changed it has to re-execute the programming model. Farrell (1957) proposed 

a method to measure efficiency. The main assumption is production technique fixed to measure the 

distance of the DMU to the production frontier. Use this production efficiency index as a criterion 

to evaluate firm operational performance. If add time factor into the model, it belongs to multiple 

period model. Production technique will change as time variation. Therefore on evaluating 

production efficiency, it should consider the variation of the production technique. Fare et al. (1992) 

defined Malmquist production index (MPI). It can solve the aforementioned problem. Productivity 

change can be decomposed into efficiency change (EC) and technical change (TC). Use distant 

function to calculate these two components of the MPI. Then use it to explore the reasons of the 

firm productivity change.  

Before using MPI, we need to define distant function. Assume it has n DMUs with m inputs 

and s outputs. Let t=1,2,3,…..,T, input vector is mt RX  , output vector is mt RY  , production 

technique tT is closed, non-empty, convex set. Input and output are free disposal. At the t term, 

production technique can express as   XYXT ttt ,, can produce Y . According it, for any vector of 

 tt YX , , Shephard (1970) defined distant function as follows: 
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MPI defined by Fare et al. (1989) is the geometric average of the t and t+1 term of the 

Malmquist input oriented index created by Caves et al. (1982). It is expressed as follows: 
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It assumed on the constant return to scale. Two periods of the distant function are  ttt
o YXD ,  

and  111 ,  ttt
o YXD . It is also involved with two inter-temporal input distant function,  ttt

o YXD ,1  

and  11,  ttt
o YXD . If   1,,, 11  tttt

o YXYXM , it shows that the productivity has some improvement 

for the evaluated DMU. If   1,,, 11  tttt
o YXYXM , then it indicates that the productivity of the 

evaluated DMU is declining. 

MPI can be separated into the product of efficiency change (EC) and technical change (TC). 

Thus, the express (3) can be re-written as:  
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In expression（5） , if EC(CRS)>1, it indicates efficiency improvement. EC(CRS)<1, it 

indicates the efficiency worsening. When efficiency is improved, it shows that the correct 

management and decision making cause efficiency improvement, EC(CRS)>1. On the contrary, it 

indicates improper management and decision making cause EC(CRS)<1. In express (6), if 

TC(CRS)>1, it shows technique progress. TC(CRS)<1, it indicates technique regressed. 

Though Malmquist productivity index is measured under constant return to scale, it also can 

measure the variable return to scale. In this case, the term of the EC(CRS) at expression (5) can be 

decomposed into two terms: pure technical efficiency change, PTEC(VRS) and scale efficiency 

change (SEC). These two portions are defined by expressions (7) and (8) as following. 
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Expression (7) is the ratio of two terms for the variable return to scale. If PTEC(VRS)<1, it 

indicates efficiency worsening. If PTEC(VRS)>1, it indicates efficiency improvement. The same in 

express (8), if SEC>1, it indicates production scale at the term of t+1 relative to the term of t is 

more and more near the constant return to scale and gradually approaching long run optimal scale. 

If SEC<1, it indicates production scale at the term of t+1 relative to the term of t is more and more 

deviated the constant return to scale. Based on the aforementioned, Malmquist productivity index 

can be decomposed into PTEC, SEC, and TC. Its relationship is shown as follows: 

  )()()()(,,, 11 CRSTCSECVRSPTECCRSTCCRSECXYXYM tttt

i 
 (9) 

3.2 Data Collection 

The data used in the study are from the reports of the operational performance of international 

tourist hotels in Taiwan published by the Tourism Bureau, Ministry of Transportation and 

Communications, Taiwan in 2010. The object of this study is the international tourist hotels. Data 

period covered from 2005 to 2009, five years. As to input and output variable, we select 4 inputs 

and 3 outputs initially. Those variables described in table 2. First, we calculate simple correlation 

coefficients as a criterion to check productivity initially and use it to analyze variable relationships. 

Finally, based on the relationship between input and output to find optimal production frontier, use 

it to evaluate the operational performance of international tourist hotels in Taiwan. Based on the 

slack variable analysis provide the strategy of the improvement to see return to scale and 

productivity changing analysis. 

Table 2 Description of input and output variables 

Variable Unit Description 

Inputs 

No. of Rooms room Number of rooms in each hotel 

Total operational 

expenditure 
$million 

Operational expenditure included salary and its 

relational expenditure, utility and fuel, 

depreciation, maintenance, laundry. 

Salary and relevant 

expenditure 
$million 

Including salary, bonus, retirement pension, 

board expenses, overtime pay, healthy insurance 

premium, welfare funds. 

Food and Beverage 

cost 
$million 

Including direct raw materials of meals, dessert, 

wines, beverage and handling cost. 

Outputs 

Total operational 

revenue 
$million 

Including revenues of room, meals, beverage, 

laundry, rental, subsidiary operation, service fee, 

and other operation. 

Room revenue $million Room rental but not include service fee. 

Food and beverage 

revenue 
$million 

Sales revenue of meals, dessert, wine, and 

beverage at restaurant, café, banquet, and 

nightclub. Not include service fee.  

Source: Tourism Bureau (2010) 
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Table 3 Simple correlation between input and output (2005-2009) 

Outputs 

Inputs 

Total operational 

Revenue 
Room revenue 

Food and beverage 

revenue 

No. of rooms 0.8204 0.8468 0.7873 

Total operational expenditure 0.9649 0.9264 0.9387 

Salary and relational 

expenditure 
0.9308 0.8740 0.9257 

Food and beverage cost 0.9125 0.8047 0.9573 

 

Based on the results of Table 3, it shows that all the coefficients with a positive between input 
and output. It indicated that relational output quantity will increase as quantity of input increased. 
Therefore, it is not necessary to remove the variables of input or output with a lower correlation 
coefficient. 

4. Results 

With the DEA, the results show that technical efficiency indicated a gradual improvement on 

the international tourist hotels in Taiwan during 2005 to 2007. However, from 2008 to 2009, 

technical efficiency showed a decline. In 2005, the DMU with technical inefficiency account for 66 

percent of total sample. In 2006, with inefficiency DMU accounts for 66 percent of total samples. In 

2007, inefficiency DMU accounts for 60 percent of total samples. In 2008, the proportion of the 

inefficiency DMU increased to 62 percent of total sample. In 2009, the ratio of inefficiency DMU 

increased to 72 percent of total samples. This ratio is higher than that of the 2005. This showed that 

the operation of international tourist hotel in Taiwan is not on the optimal scale. For resource 

utilization, there should be some room for improvement. To effectively increase production 

efficiency, the DMU have to adjust input and output and to save resource utilization. 

The study period is from 2005 to 2009 with 50 international tourist hotels in Taiwan. Thus, 

total DMU is 250. There are 144 DMU (account for 57.6%) indicated increasing return to scale. 

This means that those hotels should expand their production scale. Some 74 DMU (account for 

29.6%) showed constant return to scale. This indicates that those DMU are on the optimal 

production scale and with the best production efficiency. And some 32 DMU (account for 12.8%) 

showed decreasing return to scale. That indicates these 32 DMU are over expansion on the 

production scale. To obtain optimal production efficiency, those DMU should reduce production 

scale. As to the total efficiency change ratio on the international tourist hotel (Table 4), the change 

rate is 1.050 between 2005 and 2006. From 2006 to 2007 is down to 0.987 and then rises to 1.009 in 

2007-2008. But, it is down to 0.983 during 2008-2009. This indicates that total efficiency on the 

international tourist hotel has shown an up-down fluctuation during these years.  

Table 4 Overall productivity for the 50 international hotels (2005-2009) 

Period 
Total 

efficiency 

Technical 

efficiency 

Pure technical 

efficiency 

Scale 

efficiency 
Productivity 

2005-2006 1.050 0.934 1.053 0.997 0.981 

2006-2007 0.987 1.011 0.997 0.990 0.998 

2007-2008 1.009 0.963 1.007 1.003 0.972 

2008-2009 0.983 1.010 0.975 1.008 0.993 

Average 1.007 0.979 1.008 1.000 0.986 
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About the change on the technical efficiency, the change rate in 2005-2006 is 0.934. This 

indicates that technical efficiency has a decline compared with previous year. However, in 2006-

2007 and in 2008-2009 technical efficiency change rate is 1.011 and 1.010 respectively. These 

indicate that technical efficiency has shown improvement during these two periods. For the change 

on the scale efficiency, the change rate in 2005-2006 is 0.997. This indicates that return to scale 

shows a decline during this period. But, in 2008-2009 scale efficiency change rate is 1.008. This 

indicates that production scale is more near constant return to scale compared with previous year. 

For the change on the productivity, the pure technical change rate is 1.053 in 2005-2006. This 

indicates that productivity has an increase compare with previous year. However, in 2006-2007 

shows a decline to 0.997 and then rises to 1.007 in 2007-2008. But, in 2008-2009 pure technical 

efficiency change rate is down to 0.975. Average of the pure technical efficiency change rate is 

1.008 during 2005-2009. It indicates that productivity has shown improvement during these five 

years. 

Table 5 below shows detailed productivity for each of the 50 international tourist hotels, during 

2005-2009. 

Table 5 Productivity for each international tourist hotel, 2005-2009 

No. Tourist Hotel 
Total 

efficiency 

Technical 

efficiency 

Pure 

technical 

efficiency 

Scale 

efficiency 
Productivity 

1 Astar Hotel 1.00 1.074 1.00 1.00 1.074 

2 Brother Hotel 1.02 0.964 1.021 0.999 0.983 

3 Caesar Park Hotel Kenting 1.01 1.04 1.01 1.00 1.05 

4 Caesar Park Taipei 1.00 0.987 1.00 1.00 0.987 

5 Chinatrust Hotel Hualien 1.009 0.96 1.016 0.992 0.968 

6 Emperor Hotel 0.963 0.984 1.00 0.963 0.947 

7 
Evergreen Laurel Hotel 

(Taichung) 
0.97 0.89 0.971 0.999 0.864 

8 
Evergreen Plaza Hotel 

(Tainan) 
1.073 0.945 1.074 0.999 1.014 

9 Far Eastern Plaza Hotel 1.00 0.974 1.00 1.00 0.973 

10 Farglory Hotel Hualien 1.00 0.977 1.00 1.00 0.977 

11 Formosan Naruwan Hotel 1.029 0.973 1.028 1.002 1.002 

12 Gloria Prince Hotel 1.039 1.026 1.036 1.003 1.067 

13 Golden China Hotel 1.034 0.956 1.034 1.00 0.988 

14 Grand Hi-Lai Hotel 0.991 1.006 0.991 1.00 0.997 

15 Grand Hotel Kaohsiung 1.035 0.917 0.993 1.042 0.948 

16 Grand Hyatt Taipei 1.00 1.002 1.00 1.00 1.002 

17 
Han-Hsien International 

Hotel 
0.94 0.985 0.941 0.999 0.926 

18 
Hotel Holiday Garden 

Kaohsiung 
1.012 0.989 1.002 1.011 1.001 

19 
Hotel Landis China 

Yangmingshan 
1.016 0.985 1.00 1.016 1.001 

20 Hotel National 1.009 0.953 1.018 0.992 0.962 

21 Hotel Riverview Taipei 1.063 0.943 1.062 1.002 1.003 

22 Hotel Royal Chihpen Spa 0.997 0.983 0.996 1.001 0.981 
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No. Tourist Hotel 
Total 

efficiency 

Technical 

efficiency 

Pure 

technical 

efficiency 

Scale 

efficiency 
Productivity 

23 Hotel Royal Hsinchu 1.032 0.962 1.021 1.011 0.993 

24 Hotel Tainan 1.00 0.949 1.00 1.00 0.949 

25 
Howard Beach Resort 

Kenting 
0.97 1.007 0.967 1.003 0.977 

26 Howard Plaza Hotel 1.009 0.983 1.01 0.999 0.993 

27 
Howard Plaza Hotel 

Kaohsiung 
1.016 0.986 1.017 0.999 1.002 

28 
Howard Prince Hotel 

Taichung 
1.014 0.974 1.019 0.995 0.987 

29 Imperial Hotel Taipei 0.974 0.964 0.977 0.997 0.939 

30 Marshal Hotel 0.951 0.947 0.952 1.00 0.901 

31 Parkview Hotel 1.006 0.981 1.004 1.002 0.987 

32 Plaza International Hotel 0.997 0.96 1.019 0.979 0.957 

33 San Want Hotel 1.023 0.992 1.022 1.001 1.015 

34 Santos Hotel 0.948 0.912 0.948 0.999 0.865 

35 Sheraton Taipei Hotel 1.025 0.988 1.036 0.989 1.012 

36 Taoyuan Hotel 0.963 0.987 0.962 1.001 0.95 

37 Tayih Landis Tainan 0.979 0.989 0.984 0.994 0.967 

38 The Ambassador Hotel 1.052 0.959 1.05 1.002 1.009 

39 
The Ambassador Hotel 

Hsinchu 
1.026 0.969 1.025 1.001 0.995 

40 
The Ambassador Hotel 

Kaohsiung 
1.083 0.926 1.083 1.00 1.003 

41 The Grand Hotel 1.022 0.964 1.02 1.002 0.985 

42 The Hibiscus Resort 1.084 1.022 1.097 0.988 1.108 

43 The Lalu Sun Moon Lake 1.00 0.987 1.00 1.00 0.987 

44 The Landis Ritz Hotel 0.096 0.984 0.997 0.999 0.98 

45 The Regent Taipei 1.00 0.999 1.00 1.00 0.999 

46 
The Sherwood Hotel 

Taipei 
0.983 0.992 0.983 1.00 0.974 

47 The Splendor, Kaohsiung 1.037 0.966 1.036 1.001 1.002 

48 The Splendor, Taichung 0.978 1.012 0.984 0.994 0.99 

49 The Westin Taipei 1.00 1.063 1.00 1.00 1.063 

50 United Hotel 1.00 1.04 1.00 1.00 1.04 

 Average 1.007  0.979 1.008 1.000 0.986 

Number of Efficient ratio > 1 25(50%) 10(20%) 24(48%) 16(32%) 18(36%) 

Number of Efficient ratio = 1 10(20%) 0(0%) 12(24%) 16(32%) 0 

Number of Efficient ratio < 1 15(30%) 40(80%) 14(28%) 18(36%) 32(64%) 
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5. Conclusions 

The data used in the study are from the reports of the operational performance of international 

tourist hotels in Taiwan published by the Tourism Bureau, Ministry of Transportation and 

Communications, Taiwan. The data period covered five years (2005 to 2009). For this period, we 

selected the variables of number of rooms, total operational expenditure, salary and relational 

expenditure, food and beverage cost, room revenue, food and beverage revenue, and total 

operational revenue from each hotel. Then we use the DEA and Malmquist method to do empirical 

analysis. The objective is to evaluate the operational performance of international tourist hotels in 

Taiwan during 2005-2009. 

With the evaluating results, we can identify relative efficient and inefficient hotels and 

understand the result of each output variable under the efficiency performance analysis. With it we 

can understand the performance of each output in effective model. We also explore how to obtain 

optimal efficiency for the hotel operation by increasing output or decreasing input. In addition, 

those results are expected to provide some information for relational hotel business to plan its 

operational improvement. 

First, during 2005-2009, 25(50%) hotels show an increase in overall efficiency for the 

international tourist hotel, 10 (20%) hotels remain constant, and 15(30%) hotels show a decrease. 

As for the scale efficiency, 16(32%) hotels show an increase, 16(32%) hotels remain constant, and 

18(36%) hotels show a decrease. This indicates that many international tourist hotels in Taiwan are 

still expanding their scales. With regard to productivity, 18(36%) hotels show an increase and 

32(64%) hotels show a decrease. Among them, the Hibiscus Resort shows the highest growth in 

overall efficiency and productivity.  But, the biggest decrease in overall efficiency is the Marshal 

Hotel. The greatest decrease in productivity is the Evergreen Laurel Hotel in Taichung. As a whole, 

overall efficiency in each year all indicates an increase. 

Second, with slack variable analysis, on input variables, it can be found that the highest ratio is 

the variable of the reduced salary and relevant expenditure, it has 8 hotels. The secondary is the 

variable of the reduced number of room. As to the output variables, 18 international tourist hotels 

should increase the revenue of operation. For the others such as room revenue and food and 

beverage revenue should keep on increasing. 

Finally, on the sensitivity analysis, food and beverage cost is a dormitory variable for 

international tourist hotel. Therefore, along with consumption pattern change and increase of out 

diet population in Taiwan, the international tourist hotels should provide the place for business 

dining and banquet. For the operators of tourist hotel, these changes cannot be ignored. The 

operator can promote the improvement of its software and hardware facilities and enhance the 

service of food and beverage to increase the portion of the revenue of food and beverage.  
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