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Abstract

In this research, the cost/ benefit model will be developed to integrate service manage-
ment with profit design on relevant processes. The profit should be properly allocated on
service conformance and service improvement by the investments in service management and
using the approach of profit design. The customer perception and customer expectation can
be used to quantify the service level after considering each service dimension. The service
demand will be then increasingly affected by the improvement in service level. The invest-
ment in service level can be also considered and relevant cost and benefit are obtained. The
model can be used for the decision makers to predict the cost/ benefit of service management
with profit design before the investment.

Keywords: Service management, service perception, service expectation, investment,
profit design.

1. Introduction

The Parasuraman et al. [23, 24] constructed the dimensions of service quality and
the gap between service expectation and service perception, and the service strategy
was required for improving market share. Lewis and Booms [19] considered that service
quality could be linked with profit. Since the service was crucial for customer retention,
the concept of service profit design about service process and service performance was
studied (Baron et al. [1], Gronroos [9, 11], Lovelock [20], Lovelock et al. [21], Rust
et al. [27]). Gummesson [13] mentioned that the consumption behavior, amount, and
frequency of customers could be affected by the service to integrate customer orientation.
Kwortnik and Thompson [15] studied that the service innovation could improve the
market share. The service could create service value and affect consumption behavior
to improve the profit (Brodie [3], Vargo [28], Lusch and Vargo [22], Vargo and Lusch
[29]). Lee [16, 17] presented that the consideration of profit design could be affected by
service management. Bolton and Drew [2] described that service experience would affect
service performance, and then result in service quality and service value. A multistage
assessment was presented, but the mathematic model was not much developed.



264 HSU-HUA LEE

The service is intangible and crucial for customer satisfaction. The customer-oriented
strategy to strengthen the customer service is mentioned in most of the service indus-
tries. The service should be improved by having the mutual communication with cus-
tomers, enhanced service dimensions, acceptable price, and satisfactory service percep-
tion (Gronroos [10]). The purchase intention can be reflected from the service demand
with increased purchase frequency and purchase volume. The service can be evaluated
by studying the effect of service on customer satisfaction, and thus link to customer
loyalty. The customer service value can be also studied (Gronroos and Ravald [12]). On
one hand, the crucial service dimensions may be obtained in most of the study of con-
ducting the questionnaire related to service, but the effect of service on service demand
and relevant mathematical model were developed in few researches. On the other hand,
customer perception should be also improved to enhance service level by some financial
amount of investment in service level. Guo and Dooley [14] mentioned that the improve-
ment processes should be under mathematical control. In this research, the cost/ benefit
model will be developed to integrate service management with profit design on relevant
processes. The profit should be properly allocated on service conformance and service
improvement by the investments in service management and using the approach of profit
design. The model can be used for the decision makers to predict the cost/ benefit of
service management with profit design before the investment (Chakravorty [5], Glock
and Jaber [8], Lee [18]).

The investment model development in service level is shown in Figure 1. The in-
vestment can be linked with customer perception and customer expectation which are
the main component of service level for each service dimension. The service weight can
be evaluated upon the service level for each dimension to result in service level for all
service dimensions. The service level then affected the service demand. In addition, the
price can be also considered to analyze the join relationship among service level, price,
and service demand. The service cost is then included to obtain the profit. As the ser-
vice level is increased corresponding to the investment in service level for each service
dimension, total profit can be then enhanced.

2. Cost/ Benefit Model Development of Service Management

Most of time, customer perception and customer expectation are analyzed by con-
ducting the questionnaire for the service items. The critical service items may then be
obtained. In this research, the relationship and the effect of service items on the ser-
vice level are considered since the customers care about the service results and service
improvement. The service perception compared with service expectation can be used to
derive the relationship service perception and service level.

2.1 Service perception and service level

Bolton and Drew [2] mentioned the difference between customer perception and
customer expectation. As the customer perception was less than customer expectation,
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Figure 1: The investment model development in service level.

the customer would have the feeling of dissatisfaction with the service. On the other
hand, as the customer perception was more than customer expectation, the customer
could be satisfied with provided service. In this research, let the service level for service
dimension i, S;, be the value by comparing customer perception (F;) with customer
expectation (E;), and can be obtained as the ratio between customer perception and
customer expectation. That is,

Si:Min{%,l}. (2.1)

As the customer perception P; is less than customer expectation FE;, the customer
will not be satisfied with the service item i corresponding to the service level P;/E; only.
Instead, as the customer perception is more than customer expectation, the service is
completely satisfied with the service item with respect to the service level 100%, For
instance, as there are customer perception P, = 3 and customer expectation F; = 5 by
using Likert scale ranged from 1 to 5, the service level for service dimension ¢ will be

S; = 3/5.
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There are n service dimensions, and the service for each service item can be differently
weighted. For example, five service dimensions including cleanness, hospitality, accuracy,
maintenance, and speed can be weighted with the service score 10%, 30%, 20%, 15% and
25% respectively. The weight for each service dimension can be evaluated by some
analytic hierarchy process method or other priority methods (Calabrese [4]).

As per (2.1), the weight for each service dimension can be multiplied with the ser-
vice level for each service dimension, thus the service level after considering all service
dimensions can be obtained.

The service level, S, will then be formed as

S = En: wiSi, (2.2)
i=1

where w; is the weight for service dimension ¢ for ¢ = 1,2,...,n, and

n
i=1

2.2. Service level and service demand

After the service level S is obtained, the service demand should be affected. Bolton
and Drew [2] presented that the discrepancy between expected and perceived service
can result in customer satisfaction or dissatisfaction. They presented that the difference
between customer perception and customer expectation affect service conformance. In
this research, as the service level is composed of service perception and service expecta-
tion, the resulted customer satisfaction situation can be reflected on the service demand.
Fine and Porteus [6] studied the model of the process improvement and Porteus [26, 27]
analyzed the relationship between the quality conformance and cost. He presented that
the performance could be enhanced as the conformance of quality was improved. In this
paper, the service demand can be increasingly changed as the service level is improved.

The service demand, D, can be affected by service level, S. It can be obtained as

D =a+bln(9), (2.3)

where a and b are the constant value.

If the service is at original service level, the service demand remains the same. As
the original service level Sy is corresponding to the service demand Dy before service
improvement, the constant value, a, can be obtained as

a = DO — bln(So). (2.4)

The relationship between the service demand and service level can be shown as
Figure 2. As the service level is not improved, the service demand is not changed. As
the service level is increased, the service demand is positively increased. As the service
level is much changed, the service demand is exceedingly increased.
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Figure 2: The relationship between the service demand and service level.

2.3. Service cost and profit

Let R be the price for each service demand unit. The demand can be also affected
by the price. As the price is increased, the demand will be decreased. The demand can
be modified and written as (Glickman and Berger [7])

D(P) =K, P~ (2.5)

where K7 and d are the constant.
As per (2.3) and (2.5), the service demand after considering the price and service
level can be then rewritten as

D =K R %x (a+bln(S)). (2.6)

Thus, the service demand from (2.6) can be multiplied with the price R, and the total
sales will be then simplified as

Ts = K1 R x (a +bIn(9)). (2.7)

The variable cost per service demand unit is denoted as v. Then, the total profit, T},
will be obtained as
T,=RxD—-vxD. (2.8)

As per (2.2), (2.4), (2.6), and (2.8), the total profit without the investment in service
improvement will be obtained as

T, = (R —v) x KiR% x {DO — bIn(Sp) + bln (in) } (2.9)
i=1
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2.4 The investment in service level

Let the investment in service improvement for service dimension ¢ be denoted as
I(S;), and can be modified as (Porteus [26])

where

ay = _Bi hl(Sio) (211)

and S;p is the original service level for service dimension 4 since the service level for
service dimension ¢ will remain at the original level without any investment in the service
improvement for service dimension 4.

The total investment in service improvement can then be obtained as

TCr=Y I(S) =Y foi+Bin(S)}
1=1 1=1

= Z{—ﬂi In(Sio) + Bi(Si)}

i=1

= {8 In(Si/Si0)} (2.12)
=1

2.5 The profit after the investment in service level
As per (2.9) and (2.12), the total profit after the investment in service improvement
will be

T,=(R—v) x K1R? x { Dy — bIn(Sy) + bln ; w;S; ) ¢ — TC
gt (o s+ v (3w} - 7
= (R - ’U) X Kle X {Do — bln(So/ZwZSZ)} — Z{B’ ln(SZ/SZ())} (2.13)
i=1 i=1

2.6 Solution steps

The model can be solved to obtain the optimal or suitable service level for each
service dimension in order to obtain the optimal or proper service demand and profit
with proper allocation of investments in service improvement. The solution steps can be
presented as the following;:

(1) Customer perception P; and customer expectation E; are obtained by using Likert
scale ranged from 1 to 5 for service dimension 1.

(2) As per (2.1), the service level for service dimension i , S;, can be computed.

(3) Use AHP (Analytic Hierarchy Process) approach or other evaluation methods to
obtain the weight for service dimension 7, w;.
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Table 1: AHP matrix for service.

Service Cleanness (A)  Quality (B)  Attitude (C)
Cleanness (A) 1 2 4
Quality (B) 1/2 1 1/2
Attitude (C) 1/4 2 1
Total of column 7/4 5 11/2

As per (2.2), the original service level after considering all service dimensions, Sy,
is obtained.

As per (2.4), the parameter b is given to obtain the parameter a under the original
service demand Dg and the original service level Sj.

As per (2.6), the service demand D can be obtained corresponding to the service
level S and the price R.

As per (2.7), the sales, Ts, can then be obtained.

As per (2.9), the total profit without the investment in service improvement, T},
will be obtained as the variable cost per service demand unit, v, is given.

As per (2.10), the investment in service dimension ¢ is obtained corresponding to
improved service level S; as the constant «; is obtained and f; is given corresponding
to the original service level for service dimension i, S;o as per (2.11).

The service level for service dimension i after the improvement, .S;, corresponding
to improved customer perception, P;, can be obtained as per (2.1).

As per (2.12), total investment in service improvement, 7'C7, is obtained.

As per (2.9) and (2.12), the total profit after the investment in service improvement,
Tp, is then obtained.

As per (2.2), the service level after the investment in service, S, is obtained.

As per (2.6), the service demand after the investment in service improvement, D,
is obtained.

3. Numerical Example

A numerical example is presented to illustrate the model developed in this paper.

The optimum values of the service level for each service dimension are obtained. The in-
vestments in service improvement and relevant costs and profit for all service dimensions
are also obtained. Customer perception P; and customer expectation F; are obtained by
using Likert scale ranged from 1 to 5 for service dimension i. Suppose that there are three
service dimensions including cleanness, quality, and attitude. The weight for each service
level can be obtained by using AHP (Analytic Hierarchy Process) approach (Calabrese
et al. [4]), and is shown as Table 1 and 2. Thus, the weight for service dimension 1, 2,

and

3 can be wi, wo, and ws respectively.
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Table 2: The weight of AHP for service.

Service | (A) (B) (C) Total of Row | Priority (Weight, w;)
A) [ 4/7 2/5  8/11 1.7 56.7%
B) | 2/7 15 1/11 0.58 19.3%
© | 17 2/5 2/11 0.72 24%

Table 3: Original parameter values.

Service Dimension % P; E; S Bi «;
1 2 4 0.5 200 138.63
2 3 4 0.75 3000 | 863.05
3 2.5 4 0.625 | 1500 | 705.01

Table 4: The relevant results after the improvement in service management.

T,(8) [PL|P2[P3] 81| 52 | S3 ] S [I(5)(3)[1(52) (%) [1(53) 3)

2612789 | 2.0 | 3.0 | 2.5 | 0.50 | 0.750 | 0.625 | 0.578 0.00 0.00 0.00
2626109 | 2.2 3.1 2.6 0.55|0.775 | 0.650 | 0.617 19.06 98.37 58.83
2636098 | 2.4 | 3.2 | 2.7 | 0.60 | 0.800 | 0.675 | 0.657 36.46 193.62 115.44
2643270 | 2.6 | 3.3 | 2.8 | 0.65 | 0.825 | 0.700 | 0.696 52.47 285.93 169.99
2648045 | 2.8 | 3.4 2.9 ] 0.70 | 0.850 | 0.725 | 0.735 67.29 375.49 222.63
2650775 | 3.0 | 3.5 3.0 0.75 | 0.875 | 0.750 | 0.774 81.09 462.45 273.48
*2651751 | 3.2 | 3.6 | 3.1 | 0.80 | 0.900 | 0.775 | 0.813 94.00 546.96 322.67

2651220 | 3.4 | 3.7 | 3.2 ] 0.85 ] 0.925 | 0.800 | 0.852 106.12 629.16 370.29
2649388 | 3.6 | 3.8 | 3.3 | 0.90 | 0.950 | 0.825 | 0.892 117.55 709.16 416.45
2646432 | 3.8 3.9 341095 0.975 | 0.850 | 0.931 128.37 787.09 461.23
2642500 | 4.0 | 4.0 | 3.5 | 1.00 | 1.000 | 0.875 | 0.970 138.63 863.05 504.71

The service weight for service dimension 1, 2, and 3 can be 56.7%, 19.3%, and 24%
respectively. It shows that the service dimension 1 occupies the top priority among all
service dimensions. All service dimensions are required, but the customers care more
about the performance of the service dimension 1.

Let the price R and variable cost v for the service be $150 and $50 per service demand
unit respectively. Let the constant K; = 12000, d = 1.5, and b = 3000 be given. The
original service demand Dy is 4000 units. The values assumed for the original parameters
are given in Table 3. The original service level can be obtained to be Sy = 0.57825. The
original parameter values are shown in Table 3.

The relevant results after the improvement in service management are shown in
Table 4. The note * is to show the optimal profit with proper combination service level,
customer perception, and the investment for each service dimension.

The selected optimal values after the investments in service improvement are then
obtained and shown in Table 5. The relationship between service level, S, and total
profit, T}, is shown in Figure 3. As the service level after the improvement comes up to
0.813, it will result in optimal amount of total profit $2,651,751.
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Table 5: The selected optimal values after the investment in service.

Service Dimension i = S; 1(S;)
1 3.2 0.8 $94.00
2 3.6 0.9 $546.96
3 3.1 0.775 $322.67

Fitted Line Plot
Tp = 2237700 + 1000445 S
- 602813 S**2

s 1316.22
R-Sq %9.1%
R-Sq(adj)  98.9%

2650000

2640000
&

2630000 4

2620000

2610000 4

06 07 08 0.9 10

Figure 3: The relationship between the service level and total profit.

The relationship among service level, total investment, and total profit

2650000
2640000
2630000

2620000

Figure 4: The relationship among total investment, service level, and total profit.

The relationship among total investment, service level, and total profit is then shown
in Figure 4.

In summary, the customer perception for service dimension 1, 2, and 3 after the im-
provement in service will be 3.2, 3.6, and 3.1 improved from 2.0, 3.0, and 2.5 respectively.
The service demand after the improvement in service becomes 26,517 service units. The
corresponding service level for service dimension 1, 2, and 3 after the investment in ser-
vice level will be 0.8, 0.9, and 0.77 improved from 0.5, 0.75, and 0.625 respectively by
the investment amount $94.00, $546.96, and $322.67 in service dimension 1, 2, an 3.
The service level after the improvement becomes 0.813, which will result in total profit
$2,651,751. The service level is enhanced and total profit is much improved after the
investments in all service dimensions, and the service demand is increased. The proper
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allocation of profit is also designed for each service dimension with the investment in
service improvement for service processes.

The regression analysis can be further used to analyze the relationship among the
service level for each dimension, the investment in service level for each dimension, and
total profit.

(1) Total profit and all service and the investments The stepwise regression in Table 6

Table 6: Stepwise Regression: T, versus S1, S2, S3, I(S1), I(S2), I(S3)
Alpha-to-Enter: 0.15 Alpha-to-Remove: 0.15.

Step 1 2
Constant 2625741 3343131
I(S1) 208.3 1967.8
T-Value 3.67 213.24
P-Value 0.005 0.000
S2 -973615
T-Value -191.55
P-Value 0.000
S 8190 128
R-Sq 59.99 99.99
R-Sq(adj) 55.55 99.99

shows that total profit, T}, can be significantly affected by the investment in service level
for service dimension 1, I(S1), and the service level for dimension 2, S2.

Table 7: Regression Analysis: T}, versus S1, S2, S3, I(S1), I(S2), I(S3)
*S2 is highly correlated with other X variables.
* S2 has been removed from the equation.
* S3 is highly correlated with other X variables
* S3 has been removed from the equation.
The regression equation is
T, = 2511002 + 20356051 + 10451 (S1) — 38281(S52) + 61171(S3)

Predictor Coef  SE Coef T P

Constant 2511002 57264  43.85 0.000
S1 203560 114537 1.78 0.126
I(S1) 1044.6 263.1 3.97 0.007
1(S2) -3828.2 761.7 5.03 0.002
1(S3) 6117 1261 4.85 0.003

S =16.3175 R — Sq=100.0% R — Sq(adj) = 100.0%

Analysis of Variance

Source DF SS MS F P
Regression 4 1509160467 377290117 1416992  0.00
Residual Error 6 1598 266

Total 10 1509162064
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The regression of total profit versus service level 1, 2, and 3, and the investment in
service level 1, 2, and 3 is shown in Table 7. It shows that the service level 1 can be kept
to illustrate total profit instead of using service level 2 and 3. The investments for all
service dimensions can also significantly affect total profit.

(2) Total profit and the service level for each service dimension

Fitted Line Plot
Tp = 2403316 + 607679 S1
- 370050 S1**2

s 131622
R-Sq 9.1%
R-Sq(ad)  98.9%

2650000

2640000
£

2630000

2620000

2610000

Figure 5: The relationship between service level 1 and total profit.

Table 8: Polynomial Regression Analysis: T}, versus S1.
The regression equation is
T, = 2403316 4 60767951 — 37005051 * %2
S =1316.22 R-S¢=99.1% R— Sq(adj)=98.9%

Analysis of Variance

Source DF SS MS F P
Regression 2 1495302493 747651247  431.56  0.000
Error 8 13859571 1732446

Total 10 1509162064

The regression analysis in Figure 5 and Table 8 shows that the service level for service
dimension 1 can significantly affect total profit. The regression analysis in Figure 6 and

Fitted Line Plot
Tp = 1425586 + 2695559 S2
- 1480200 S2**2

s 131622
R-Sq 9.1%
R-Sq(adj)  989%

2650000
2640000
&
2630000

2620000

2610000-L_

Figure 6: The relationship between service level 2 and total profit.
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Table 9: Polynomial Regression Analysis: T}, versus S2.
The regression equation is
T, = 1425586 4 269555952 — 148020052 * *2
S =1316.22 R—-S¢=99.1% R — Sq(adj) = 98.9%

Analysis of Variance

Source DF SS MS F P
Regression 2 1495302493 747651247  431.56  0.000
Error 8 13859571 1732446
Total 10 1509162064

Table 9 shows that the service level for service dimension 2 can significantly affect total
profit.

Fitted Line Plot
Tp = 1739403 + 2325509 S3
- 1480200 S3**2

B 1316.22
2650000 . R-Sq 9.1%

R-Sq(adj)  98.9%
2640000

= 2630000

2620000

2610000,

Figure 7: The relationship between service level 3 and total profit.

Table 10: Polynomial Regression Analysis: T}, versus S3.
The regression equation is
T, = 1739403 4 232550953 — 148020053 * *2
S§=1316.22 R—S¢=99.1% R — Sq(adj) =98.9%

Analysis of Variance

Source DF SS MS F P
Regression 2 1495302493 747651247  431.56  0.000
Error 8 13859571 1732446
Total 10 1509162064

The regression analysis in Figure 7 and Table 10 shows that the service level for service
dimension 3 can significantly affect total profit.

(3) Total profit and the investment in service level for each service dimension

The investment in the service level for each service dimension can affect the total
profit. The investment can be properly allocated for each service dimension. As for the
investment in service level, the investment in service level for service dimension seems
more efficient than other service dimensions. The investment in the service level for
service dimension 2 is requires to attain the optimal status of total profit.
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Fitted Line Plot
Tp = 2612251 +826.3 I(S1)
-4.360 [(S1)**2

s 412.986
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Figure 8: The relationship between the investment in service level for service dimension 1 and
total profit.

Table 11: Polynomial Regression Analysis: T, versus I(S1).
The regression equation is
T, = 2612251 + 826.31(51) — 4.360I(S1) * *2
S =412.986 R — Sq=99.9% R — Sq(adj) = 99.9%

Analysis of Variance

Source DF SS MS F P
Regression 2 1507797608 753898304  4420.21  0.000
Error 8 1364457 170557
Total 10 1509162064
Sequential Analysis of Variance

Source DF SS F P
Linear 1 905408459 13.50 0.005
Quadratic 1 602389148 3531.89 0.000

The regression analysis in Figure 8 and Table 11 shows that the investment in service
level for service dimension 1 can significantly affect total profit.

Fitted Line Plot
Tp = 2613578 +136.2 1(S2)
-0.1200 [(S2)**2

s 586.188
26500004 R-Sq 99.8%
R-Sq(ad)  99.8%

26400004

a
= 2630000

2620000

2610000+

0 100 200 300 400 500 600 700 800 900
1(s2)

Figure 9: The relationship between the investment in service level for service dimension 2 and
total profit.
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Table 12: Polynomial Regression Analysis: T, versus 1(S2).
The regression equation is
T, = 2613578 + 136.21(52) — 0.12001(S52) * %2
S =586.188 R — Sq=99.8% R — Sq(adj) = 99.8%

Analysis of Variance

Source DF SS MS F P
Regression 2 1506413133 753206567  2192.00  0.000
Error 8 2748931 343616
Total 10 1509162064

Sequential Analysis of Variance

Source DF SS F P
Linear 1 821242505 10.74 0.010
Quadratic 1 685170628 1994.00 0.000

The regression analysis in Figure 9 and Table 12 shows that the investment in service
level for service dimension 2 can significantly affect total profit.

Fitted Line Plot
Tp = 2613407 +232.4 [(S3)
- 0.3485 [(S3)**2

S 463.807
2650000 R-Sq 9.9%
R-Sq(adj)  99.9%

2640000

s
< 2630000

2620000

26100001

1(83)

Figure 10: The relationship between the investment in service level for service dimension 3 and
total profit.

The regression analysis in Figure 10 and Table 13 shows that the investment in service
level for service dimension 3 can significantly affect total profit.

To sum up, the investment in service level for each service dimension and total
investment can improve total profit. The investment in service level for each service
dimension can be properly allocated to improve total profit. The scatterplot of the rela-
tionship among the investment in service for each service dimension and total investment
in service with total profit is shown in Figure 11.
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Table 13: Polynomial Regression Analysis: T}, versus I(S3).
The regression equation is
T, = 2613407 + 232.41(53) — 0.3485I(S53) * #2
S =463.807 R —Sq=99.9% R — Sq(adj) = 99.9%

Analysis of Variance

Source DF SS MS F P
Regression 2 1507441131 753720565  3503.78  0.000
Error 8 1720934 215117
Total 10 1509162064

Sequential Analysis of Variance

Source DF SS F P
Linear 1 831463336 11.04 0.009
Quadratic 1 675977795 3142.38 0.000

Scatterplot of Tp vs I(S1), I(S2), I(S3), Total Investment

Variable
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Figure 11: The scatterplot of the effect of the investment in service for each service dimension
and total investment on total profit.

4. Conclusion

In this research, the cost and benefit are developed on the processes of service confor-
mance and service improvement. As for the process of service conformance, the service
level is affected by customer perception and customer expectation. The service demand
can be affected by total service level which is composed of the service level for each service
dimension and the corresponding weight for each service dimension. The weight can be
evaluated by proper analytic hierarchy method. The service demand can be also affected
by considering the price. The price and the service level can be integrated together to
evaluate the effect on the service demand. In addition, customer perception should be
improved so that service level for each service dimension can be enhanced. As for the
process of service improvement, the investment in each service dimension is required to
improve the service level, and thus results in optimal total profit. The models for these
service processes can be easily applied in the company to predict the outcome of profit
at each service process design. The proper allocation of investment can be considered
for decision making of profit design.
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In the future, the service innovation can be considered to affect service quality. The
investment in service innovation is crucial to know the voice of the customers, and then
the requirement of customers can be transferred to the service quality. Then, the service
quality needs the service marketing to promote the advantage of service quality to the
customers to initiate or strengthen the intention of purchase. As the customers intend to
purchase the products or enjoy the service by spending some amount of money or time
in the service, it creates the service values to the customers. The service across all the
processes for the service industries and the customers then increases the sales and service
economy. The investment in marketing can be included. By considering relevant service
costs, the investment in innovation, and the investment in marketing, the total profit
in service management can be enhanced. The decision makers can consider the proper
investment strategy to allocate the source in the service processes to reach optimal profit
or the minimum of total cost.
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