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Abstract

In the quantitative analysis of make-or-buy decision, the decision maker is faced
with the variety of uncertain factors. Since the demand for parts or components is
derived from the demand for the related final product, the uncertainty of demand for the
final product becomes one of the important uncertain factors in make-or-buy decision.
This paper intends to find the insight into how demand variance influences the firm’s
make-or-buy decision. Under the basic assumptions and setting, the paper shows that
the enlargement of demand variance will induce the firm to outsource the parts or
components rather than to produce them. Moreover, it is found that a faster change in
the marginal cost of self-making or outsourcing (e.g., a fast increasing penalty cost or a
fast increasing quantity discount) will make the decision much more sensitive to the
change in demand uncertainty.

Keywords : Quantitative Analysis ~ Demand Variance ~ Make-or-Buy
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1. INTRODUCTION

In the field of management accounting, there exist a lot of literatures on discussing
the “make or buy” decisions of parts or components. The issue becomes so important
due to not only cost-facet but also strategic considerations. While the discussion in this
paper is concerned with the make-versus-buy decisions of parts or components, it can
be easily extended to the similar decisions of services acquisition. Essentially, the
make-or-buy decisions are involved with whether a firm will produce parts or
components herself or purchase them from outside vendors. Generally, the process of
purchasing parts or components from outside vendors is called outsourcing, and
producing them within the firm is called insourcing.

Similar to the other management decisions, the analysis of make-or-buy decision
also includes quantitative as well as qualitative considerations. Basically, we believe
that the quality of management decision will be improved if the quantitative analysis
can play a much more prominent role in the whole decision analysis. Of course, it is still
possible that qualitative factors can dictate management’s make-or-buy decision. For
example, some firms must buy parts or components from outside suppliers because they
do not own the related know-how or technology to make them; on the other hand, there
also exist some firms that prefer to produce parts or components in-house to retain
control of the parts or components and the related technology.

As Horngren, Datar, and Foster (2003) state that surveys of companies indicate
they consider the most important factors in the make-or-buy decision to be quality,
dependability of suppliers, and cost. In addition, Carter and Usry (2002) further pinpoint
that, faced with a make-or-buy decision, management should do the following:

(1) Consider the quantity, quality, and dependability of supply of the items as well as
the technical know-how required to produce them, weighing such requirements for
both the short-run and long-run period.

(2) Compare the cost of making the items with the cost of buying them.

(3) Consider whether, if the items are purchased rather than made, there may be other,
more profitable alternative uses for the firm’s own facilities.

(4) Consider differences in the required capital investment and the timing of cash flows.

(5) Adopt a course of action consistent with the firm’s overall policies. Customers’ and
suppliers’ reactions often play a part in these decisions. Retaliation or ill will can
result from inconsistent treatment of customers and suppliers. Whether it is
profitable to make or buy depends on the circumstances surrounding the individual
situation.
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In spite of the importance of qualitative analyses, this paper assumes that
quantitative analyses predominate in the make-or-buy decisions and focuses on the
consideration of measurable or quantifiable factors. Specifically, the uncertainty of
demand for parts or components will be properly addressed in this paper to demonstrate
its potential impact on management’s make-or-buy decision. In traditional management
accounting textbooks, the quantitative analyses of make-or-buy decisions are generally
undertaken by assuming the demand for parts or components in the forthcoming period
is known and ascertained. Thus, with the related cost information, we can
straightforwardly compare the insourcing costs with the outsourcing costs or analyze the
differential costs to make an optimal make-or-buy decision.

However, the demand for those parts or components is uncertain before the actual
demand is realized. If we consider the demand to be certain or just use the expected
demand in the analysis of make-or-buy decision, the implication in the decision of
demand uncertainty can be wholly neglected and, finally, the firm must incur the
consequence of the wrong decision. Therefore, in this paper, the uncertainty of demand
variance will be featured in the analytical model. The purposes of this study not only
provide the results of theoretical analyses but also demonstrate the possible application
in practices of those results by virtue of numerical illustration. The remainder of the
paper is organized as follows. The second section reviews related literature. The third
characterizes the basic assumptions and setting of the model. The fourth describes the
types of make-or-buy decisions and the analysis, while the numerical illustration is
presented in the fifth section. Finally, the sixth section discusses the results and
concludes.

2. RELATED LITERATURE

With respect to the effect of uncertain demand on management decision, there exist
a lot of researches contributing to the resolution of related issues. For example, when
investing in a new machine, one must estimate the reduced labor costs. In the past, this
was done in a deterministic way, assuming that one has an accurate point estimation of
demand rates and the reduction in labor costs is proportional to the reduction in labor
hours. However, if demand rates of products are known probabilistically, the expected
reduction in labor hours will follow a probability distribution. Hence, Jang and Liu
(1993) present a procedure to estimate the distribution of the reduction in labor hours
from a new machine under uncertain demand. By a numerical example, it is shown that
the estimation error of this procedure is very small even with a relatively rough
estimation procedure.

Next, determining the product mix for a given period of time is one of the
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important production decisions. The objective is to utilize the limited resources to
maximize the net value of the output from the production facilities. Fundamentally, the
product mix decision is dependent upon the production capacities of facilities, demand
for various products, and the revenue as well as variable costs concerning each product.
In the Kasilingam’s (1995) research, the product mix problem in the presence of
alternate process plans under uncertain demand is formulated as a non-linear
programming model. Then, he presents a heuristic solution procedure to resolve the
related decision problem.

As for the pricing decisions, the demand uncertainty also plays a critical role.
Raman and Chatterjee (1995) examine pricing policy for a monopolist facing uncertain
demand in a market. They find that, in general, the degree of impact of demand
uncertainty on the optimal pricing policy is determined by the interaction among
uncertainty, demand and cost dynamics, and the firm’s discount rate. Thus, they suggest
that farsighted firms operating under dynamic market conditions with high demand
uncertainty should attach particular importance to the formal consideration of
uncertainty in their long run pricing decisions.

Facing uncertain demand, manufacturers may induce distributors to carry ample
stocks of their products by agreeing to accept returns of unsold goods for credit.
Regarding the issue, Marvel and Peck (1995) present a model of manufacturer’s
decision to accept returns, showing that this decision depends crucially on the nature of
the demand uncertainty. In addition, it’s well-known that retailers selling products such
as new fashion items or new toys often face considerable uncertainty in demand. Hence,
Subrahmanyan and Shoemaker (1996) develop a model for use by retailers. The model
incorporates learning or updating of demand, and assists the retailers in determining the
optimal pricing as well as stocking policies.

In management accounting, the analysis of cost and benefit is always an important
principle for making an adequate management decision. Unexceptionally, the
make-or-buy decision is faced with similar consideration. As the introduction mentions,
while the qualitative factors can dictate management’s make-or-buy decision, a
well-doing quantitative analysis should be able to raise the quality of decision. Two
papers are closely related to this issue and my work.

Gardiner and Blackstone, Jr. (1991) examine the financial impact of the
make-or-buy decision due to plant capacity. They argue that many current make-or-buy
decisions are made improperly and that capacity-sensitive decision procedures are
needed. In their article, the standard cost method, a make-or-buy decision method based
on the standard cost system, is compared with the contribution per constraint minute
(CPCM) and maximum permissible component price (MPCP) methods, which are based
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on the TOC philosophy. They conclude that the standard cost method, when strictly
applied, ignores the revenue component of the decision and does not consistently yield
the most profitable decision. The CPCM and MPCP methods are offered as procedures
that consistently choose the more profitable decision. There are two important
differences between their article and my work. First, I allow the demand for parts or
components to be uncertain rather than one certain number. Second, | assume the
capacity for making internally needs to be set up after the firm chooses the “making”
alternative instead of coming from the currently available capacity. Hence, there exists
no problem of capacity constraint in this paper.

On the other hand, Yoon and Naadimuthu (1994) address the problem of imprecise
information in the make-or-buy decisions. They claim that most of input cost data in the
make-or-buy decision needs to be estimated in advance, and an estimate error may not
be avoided. Thus the conventional make-or-buy decision with certainty assumption may
not be realistic. They present a decision rule in order to make more precise
discriminations between two competing alternatives expressed in imprecise ways. First,
they introduce a propagation of errors technique to capture the most probable aggregate
error of a function owing to individual estimation errors. Next, they present a simple
make-or-buy model balancing fixed and variable costs, and finally formulate a more
complex model by way of lot-sizing method. In their article, they show that the first
model determines the minimum demand where the “make” option is preferred (i.e.
break-even point), whereas the second model determines the preferred option with the
given demand level.

The fundamental difference between theirs and my work is what they address is the
imprecise information but | address is the uncertainty of demand variance. The former
involves the measurement error problem, and the latter is concerned with the business
risk one. Furthermore, this paper classifies the make-or-buy decisions as some possible
types, and analyzes how the uncertainty of demand variance influences the optimal
make-or-buy decision. In terms of methodology, while this paper doesn’t take into
account the variability of other variables related to the make-or-buy decisions, it allow
much more flexibility on the variance of demand uncertainty.

3. THE MODEL

Time horizon is an important factor in determining whether costs are relevant or
not for decision-making. Some costs, which are fixed in the short-run decision, can be
adjusted in the long-run decision. For example, in make-or-buy decision, the fixed costs
related to personnel and equipment can be unavoidable or not adjustable in the short-run,
and can be considered irrelevant costs. However, in the long-run decision, those costs
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can become avoidable and even adjustable. In that case, they will be relevant costs and
should be taken into account while making decision.

As for the outsourcing costs, in addition to the costs of parts or components
directly paid to suppliers, they also include the costs related to the purchasing or
receiving operations. Some of those costs can be unit-related variable costs, but there
exist still some of them, which are order-related variable costs or purely fixed costs in
the short-run.’ In fact, those fixed costs related to outsourcing alternative, such as the
facility-sustaining costs of purchasing and receiving departments, can also be allowable
for adequate adjustment in the long-run.

In this context, I don’t intend to distinguish short-run decision from long-run
decision. It is simply assumed that the whole decision-relevant costs can be classified
either fixed ones or variable ones, and the fixed costs related to insourcing alternative
will be more than those related to outsourcing alternative. Since the self-making
capacity can be set up after make-or-buy decision, those fixed costs related to
insourcing alternative are mainly involved with the establishment and maintenance of
production facilities. Subject to the capacity constraint, the firm will be unable to
produce parts or components more than the maximum capacity. However, it is assumed
that it is favorable for the firm to satisfy the whole demand for parts or components by
outsourcing those cannot be produced inside. Of course, the marginal costs of
outsourcing will be larger than those of producing inside while capacity is available.?
To simplify the analysis, it is assumed the cost behavior of self-making follows a

quadric convex function, i.e., C, =F +s,-q+s,-q°, where F, is the fixed costs for

self-making, q is the production quantity, and s, as well as s, refer to the related
parameters of cost function for self-making. Also, it is assumed F, >0, s >0,
s, >0,and q=>0. Due to the popular production automation, the learning curve effect
will not be considered in this context.

On the other hand, if the firm decides to outsource the parts or components, the
overall purchasing costs will include both variable costs and fixed costs. In
consideration of quantity discounts, it is assumed the cost behavior of outsourcing

follows a quadric concave function, i.e., C,=F, +0,-q-0,-q°, where F, is the

fixed costs for outsourcing, q is the purchasing quantity, and o, as well as o, refer
to the related parameters of cost function for outsourcing. Also, it is assumed

! Kaplan and Atkinson (1998) refer to the fixed costs as “committed costs”.
2 The increased cost due to the actual demand over than the maximum capacity is called the “penalty
cost” by Banker and Hughes (1994).



8 Journal of Accounting and Corporate Governance

0<F, <F,, 0,50, 0,>0,and 0<q<-2 3
20,

Since the demand for parts or components is derived from the demand for the
related final product, the uncertainty of demand for the final product becomes one of the
important uncertain factors in “make or buy” decision. In order to analyze the potential
impact on “make-or-buy” decision of the uncertainty of the derived demand, it is

assumed the demand for parts or components follows a uniform distribution; i.e.,

q~UNI(q,q) 4 In the later analysis, | use q and § to refer to the lower bound and

the upper bound of demand for parts and components, respectively. Moreover,
D(q) =C,(q)—-C,(q) reflects the difference between the self-making cost and the
outsourcing cost while the demand is q. It is reasonable that the outsourcing alterative
will dominate the self-making one if D(q) > 0; and vice versa.

4. THE ANALYSIS

According to the assumptions above-mentioned, the total self-making cost is
convex in the quantity of demand for parts or components, but the total outsourcing cost
is concave in that. Hence, the relative relation between the self-making cost function
and the outsourcing cost function becomes an important determinant of make-or-buy
decision. Essentially, any make-or-buy decision can be assigned to one of the following
three types; i.e.,

(1) For-outsourcing type:

Under some situations, the initial investment or the fixed committed costs can be
large enough so that the self-making cost curve is always above the outsourcing cost
curve for the possible range of demand, i.e. g e[q,d], for parts or components. In that
case, the decision maker will take the outsourcing alternative unless the result of
qualitative analysis dominates that of quantitative analysis. This type of decision can be
referred to as for-outsourcing type of decision.

(2) For-insourcing type:

In this type of decision, the self-making cost curve is always below the outsourcing
cost curve for the possible range of demand for parts or components. Hence, the
self-making alternative becomes the optimal solution of make-or-buy decision unless

o
The < —L js used to ensure the marginal cost of outsourcing be positive.
02
* In practice, it is not necessary for the demand to follow uniform distribution. While this paper adopts
the uniform distribution assumption for analytical consideration, the results can be extended to other
pattern of probability distribution without too much loss of generality.
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the result of qualitative analysis dominates that of quantitative analysis. This type of
decision can be referred to as for-insourcing type of decision.

(3) General type:

Generally, the self-making cost curve may be not always above or below the
outsourcing cost curve for the possible range of demand for parts or components. In
other words, for some possible demand for parts or components, the total self-making
costs can be larger than the total outsourcing costs; however, for other possible demand
for parts or components, the total self-making costs can be smaller than the total
outsourcing costs. Therefore, the future level of demand becomes the prominent
determinant of make-or-buy decision. Conventionally, in the quantitative analysis of
make-or-buy decision, it is assumed the future demand is certain and known; even not
so, it is assumed at least there exists an expected demand that can be incorporated into
the decision model. In that case, the quantitative analysis will result in an optimal
decision either for self-making or for outsourcing alternative.

However, even though the expected demand can be reasonably estimated, the
problem of the uncertainty of demand remains there. For example, two make-or-buy
decisions with the same expected demand can imply a wholly different uncertainty of
demand. This paper will dwell on how the difference in demand variance influences the
make-or-buy decisions and brings about different optimal alternatives. In the context, it
is assumed the demand follows some uniform distribution. Hence, the more the
difference between the lower bound and the upper bound of demand for parts and
components, the more uncertain the demand that decision maker is faced with.

Following some simple mathematical analyses, we can find a few of propositions
to characterize the properties of make-or-buy decisions under uncertain demand.5 First
of all, if the increased fixed cost required by choosing self-making alternative instead of
outsourcing alternative is over than a certain amount, the decision will be favorable for
outsourcing alternative. That is,

Proposition 1:

_ 2
f AF=F,-F,>0 and AF> 273" then D(g)=C,(q)~C,(q)>0
4(0, +5,)

vq €[g,q], and the optimal alternative is to outsource the parts or components needed.

It is not difficult to see that, provided the fixed costs required by self-making is
over than that required by outsourcing, a decrease in the initial marginal cost of

5 If needed, please contact the author for the proofs of propositions.
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outsourcing (i.e., a smaller o,), or an increase in the initial marginal cost of self-making
(i.e., a larger s;), coupled with a faster decrease in the marginal cost of outsourcing
(i.e., a larger 0,) or a faster increase in the marginal cost of self-making (i.e., a larger
s,), will result in a make-or-buy decision favorable for the outsourcing alternative. In
other words, the lower the initial outsourcing price (without quantity discount) and the
more the quantity discounts, or the higher the initial variable cost of self-making as well
as the larger the penalty cost while the capacity is not enough, the more favorable for
the outsourcing alternative is the make-or-buy decision.

However, if the increased fixed cost required by self-making instead of outsourcing
is not up to a certain amount, the decision will turn out another situation and will be
characterized in the following proposition.

Proposition 2:

Assume AF =F,—-F, >0 aswellas o, >s;, and let

2 2
1/0,-5 0,-S 4-AF 1/0, -5 0,—S 4-AF
q == 191 S T & q,== 11 S T
2|0, +5; 0, +5; 0,+5; 2|0, +S, 0,+5; 0, +5;
2

Provided AF <M as well as g~UNI(q,q), the optimal alternative is to
4(0, +5s,) -

self-make the parts or components needed if g, <q<{g<g,, but the optimal
alternative is to outsource the parts or components needed if g <gq, or g>d,.

By proposition 2, it is shown that the optimal make-or-buy decision will depend on
where the possible demand is located if the increased fixed cost required by self-making

2
: N . 0,—S o
instead of outsourcing is not up to a certain amount, M It is indicated that the
4(02 + SZ)
optimal alternative is self-making if the possible demand qe(q,,q,) so that the
expected self-making cost is less than the expected outsourcing cost. Nevertheless, the
optimal alternative becomes outsourcing if the possible demand q ¢ (q,,q9,) so that the

expected self-making cost is over than the expected outsourcing cost.

On the other hand, an increase in the initial marginal cost of outsourcing (i.e., a
larger 0,), or a decrease in the initial marginal cost of self-making (i.e., a smaller s,),
will enlarge the demand range which is favorable for self-making alternative. In
addition, a slower increase in the marginal cost of self-making (i.e., a smaller s,), a
slower decrease in the marginal cost of outsourcing (i.e., a smaller o, ), or a decrease in
the differential fixed cost between self-making and outsourcing (i.e., a smaller AF),
will also have the same effect.
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Basically, the effect comes from two factors. Firstly, since the average cost of
self-making is equal to that of outsourcing as the demand q = q,, but the marginal cost
of self-making remains less than that of outsourcing therein, a slower increase in the
marginal cost of self-making (e.g., a slow increasing penalty cost) or a slower decrease
in the marginal cost of outsourcing (e.g., a slow increasing quantity discount) will make
the advantage of self-making to persist until a higher demand level. Secondly, a
reduction in the differential fixed cost between self-making and outsourcing, an increase
in the initial marginal cost of outsourcing, and a decrease in the initial marginal cost of
self-making are all helpful to reduce the indifference demand level, q,, and will enlarge
the demand range which is favorable for self-making alternative.

_ 2
The aforementioned inferences are based on AF <M and g ~UNI(q,7q),
4(02 + S2) -

but g and g are subject to a few of constraints. Generally, in the possible demand
range, some demand levels can be favorable for self-making alternative, but other
demand levels can be favorable for outsourcing alternative. Hence, it is necessary for us
to analyze the expected differential cost, E(D), between self-making and outsourcing.
The related results are summarized in proposition 3.

Proposition 3:

Assume AF =F,—-F, >0 aswellas o, >s;, and let

C(o-s,) 4-aF g q oi[o-s, [0S " 4.AF
0,+S,) 0,+5, 2 2|0 +s, 0,+S, ) 0, +5,

(01 — 31)2
4(02 + 32)

_1ljo, -5
=7
2|0, +5;

Provided AF < as well as q~UNI(q,q), the optimal make-or-buy

decision will depend on the expected differential cost, E(D)EE(CS -C,)f(q)dq,

between self-making and outsourcing if q and @ satisfy one of the following
conditions: gq<gq, <q, <g, <0, <g<q,, or ¢, <q<d,<q. Thatis, the optimal
alternative is to self-make the parts or components needed if E(D) < 0, but the optimal
alternative is to outsource the parts or components needed if E(D) >0.

While the expected differential cost can serve as a decision rule as demand is
uncertain, its value is actually subject to the effect of demand variance rather than
expected demand. To obtain the insight into how the change in the demand variance
influences make-or-buy decision, the paper sets up proposition 4 and proposition 5.
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Proposition 4:

_ 2
Assume AF=F -F >0, o,>s,, and AF <M . Meanwhile, let
4(02 + SZ)

q~UNI(q,q) and g'~UNI(q-¢,q+¢), where & isa positive integer.

If E(D) and E(D') are respectively defined as E(D) = J'qa (C,-C,)f(q)dq
and E(D') = fjg (C,-C,)f(q")dq’, then the following results can be obtained, i.e.,

(1) 6E(D")/os >0,

(2) 6*E(D")/0s* >0,

(3) 6*E(D")/6s,0¢ = 6*E(D")/00,0s >0,
(4) 0°E(D")/o(q-q)o= > 0.

In proposition 4, & is used to measure the extent of demand variance.
Economically, 0E(D')/ds >0 implies the enlargement of demand variance will be
favorable for the outsourcing alternative. By the way, 62E(D’)/ds? >0 assures the
favorable effect will increase in demand variance. Hence, the optimal make-or-buy
decision probably changes from self-making to outsourcing only due to the enlargement
of demand variance, or demand uncertainty. In terms of practice, the higher the risk of
final product, the more favorable for outsourcing her parts or components is the
make-or-buy decision.

On the other hand, 9°E(D")/ds,0s = 9*E(D")/d0,0¢ >0 implies a faster change
in marginal cost of either self-making or outsourcing (e.g., a fast increasing penalty cost
or a fast increasing quantity discount) will raise the influence that change in demand
variance has on make-or-buy decision. Besides, it is also shown by
aZE(D’)/é(G—g)ag>O that the larger the original demand variance, the more the
influence of change in demand variance. The effect is actually similar to that implied by
0°E(D")/0e* > 0.

Proposition 5:

. Under the assumptions in proposition 4,

et goE_(ﬁ—g)+\/(G—9)2 _ 3E(D)
4 S, +0,

if E(D) <0 in the beginning and the demand variance is enlarged up to the extent of
g>g,, it will result in E(D')>0, and the optimal alternative will change from
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self-making to outsourcing; on the contrary, if E(D) >0 in the beginning and the
demand variance is narrowed down to the extent of ¢ < g, it will resultin E(D’) <0,
and the optimal alternative will change from outsourcing to self-making.

g 2
og, 0Og,  3E(D) ‘\/(q 9" _3E(D) <0, the larger

Furthermore, since = = >
s, 00, 2(s,+0,) 4 S, +0,

s, or o, is,thesmalleris &,.

As mentioned in the previous proposition, the optimal make-or-buy decision can
change from self-making to outsourcing due to the enlargement of demand variance.
Proposition 5 further points out the level of change in demand variance, ¢,, that makes
self-making and outsourcing alternatives to be indifferent. Also, in the proposition, it is
indicated a faster change in the marginal cost of either self-making or outsourcing (e.g.,
a fast increasing penalty cost or a fast increasing quantity discount) will reduce ¢, .
That implies the make-or-buy decision will become more sensitive to the change in
demand uncertainty. In that scenario, decision maker must much more prudently address
the problem of demand uncertainty in make-or-buy decision.

5. NUMERICAL ILLUSTRATION

In this section, an example of numerical analysis will be used to demonstrate how
the change in demand variance influences the make-or-buy decision. For the practical
application, the preceding model will be slightly modified and simplified without loss of
decision insight.

In the numerical analysis, it is assumed the fixed costs required by self-making is
over than that required by outsourcing, and the increased fixed cost required by
self-making instead of outsourcing is AF . The corresponding upper bound of capacity
is §. Hence, it is assumed that the unit variable cost of self-making is v if actual
demand q is less than , but the unit variable cost of self-making becomes p, for
the portion of demand over than capacity if q> (.

As for the outsourcing alternative, in addition to the fixed cost, it is assumed the
unit variable cost of outsourcing is p, if actual demand or purchasing quantity q is
less than . However, due to quantity discount, the unit variable cost of outsourcing
will be reduced to p, for the portion of purchasing quantity over than ¢, where
V< p, < p,. In the later analyses, some numbers are assigned to the related variables,
i.e., AF =$100,000, v=$50, P, =$300, P, =$200, q=500.
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Besides, the demand uncertainty is simulated by a certain uniform probability
distribution with mean E(q) =500 units. For the control of demand variance, the
lower bound and upper bound of demand are changed step by step from g =450 and
q=550 to q=0 and g =1000. The demand range is increased by 100 units each
time. Under each uniform distribution corresponding to a certain demand variance,
1,000 demand quantities are produced by the computer, and the amount of self-making
cost over than outsourcing cost, D, is calculated for each demand quantity produced.
Then the average value of 1,000 Ds is also calculated. The process is repeated for ten
times, and the average of 10 average values is used to analyze make-or-buy decision. If
the final average value is negative, the optimal alternative will be self-making;

otherwise, the optimal alternative will be outsourcing.

By the results of numerical analyses, it is not difficult to find that demand variance
does have an effect on make-or-buy decision. As demand variance is enlarged, the
optimal alternative has changed from self-making to outsourcing. (Refer to table 1.)



gPeadim 15

Table 1: Summary of Numerical Analyses*

Maximum Demand Maxq=550 | Maxq=600 | Maxq=650 | Maxq=700 | Maxg=750
Minimum Demand Ming =450 | Ming=400 | Ming=350 | Ming=300 | Mingq =250
Average D value for # 1 simulation | ($20,503) | ($16,350) | ($11,454) | ($7,174) | (%$4,347)
Average D value for # 2 simulation | ($20,701) | ($16,083) | ($12,051) | ($6,757) | ($2,472)
Average D value for # 3 simulation | ($20,524) | ($16,232) | ($11,460) | ($8,051) | ($3,417)
Average D value for # 4 simulation | ($20,437) | ($16,057) | ($11,778) | ($7,596) | ($2,928)
Average D value for # 5 simulation | ($20,660) | ($15,832) | ($11,543) | ($8,351) | ($3,628)
Average D value for # 6 simulation | ($20,617) | ($16,268) | ($11,929) | ($8,137) | ($2,983)
Average D value for #7 simulation | ($20,437) | ($16,490) | ($12,074) | ($7,853) | ($3,494)
Average D value for # 8 simulation | ($20,554) | ($16,266) | ($11,632) | ($7,162) | ($3,704)
Average D value for # 9 simulation | ($20,566) | ($16,227) | ($11,291) | ($7,449) | ($2,386)
Average D value for # 10 simulation | ($20,584) | ($15,980) | ($11,684) | ($7,168) | ($2,904)
Average D value for 10 simulations | ($20,558) | ($16,179) | ($11,690) | ($7,570) | ($3,226)
Optimal Alternative Self-making | Self-making | Self-making | Self-making | Self-making
Maximum Demand Maxq =800 | Maxq=850 | Maxq=900 | Maxq=950 | Maxg=1000
Minimum Demand Ming=200 | Ming=150 | Ming=100 | Ming=50 | Mingq=0
Average D value for # 1 simulation $1,983 | $5,563 | $9,753 | $13,461 | $19,232
Average D value for # 2 simulation $1,264 | $5,937 | $10,033 | $15,942 | $19,765
Average D value for # 3 simulation $194 | $5,620 | $8,775 | $14,951 | $18,490
Average D value for # 4 simulation $1,077 | $5,414 | $9,667 | $15,075 | $17,999
Average D value for # 5 simulation $1,279 | $4,789 | $10,557 | $13,754 | $19,462
Average D value for # 6 simulation $1,936 | $6,429 | $10,166 | $14,908 | $20,605
Average D value for # 7 simulation $2,043 | $6,524 | $10,458 | $13,466 | $19,297
Average D value for # 8 simulation $1,852 | $6,404 | $10,543 | $15,516 | $19,508
Average D value for # 9 simulation $586 | $6,117 | $9,791 | $14,355 | $20,557
Average D value for # 10 simulation $1,929 | $6,251 | $8,104 | $15,541 | $17,323
Average D value for 10 simulations $1,414 | $5,905 | $9,785 | $14,697 | $19,224

Optimal Alternative

Outsourcing

Outsourcing

Outsourcing

Outsourcing

Outsourcing

" 1t’s assumed the demand follows a certain uniform distribution with mean of 500, and D value =

D(a) =Cs(a) - Co(a) -
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6. CONCLUSION

Subject to measurability and cost of information, management decision-maker
should consider both quantitative analyses and qualitative analyses. However, for
raising the quality of decision, it is worthwhile to try to increase the portion of
quantitative analyses in decision. In that way, a decision-maker will be able to relatively
make a more rational and objective judgment, and thus the loss of decision error can be
reduced as low as possible. Hence, assuming that quantitative analyses predominate in
the make-or-buy decisions, this paper focuses on the quantitative analyses and considers
a couple of measurable or quantifiable factors in the decision. Specifically, the
uncertainty of demand for parts or components is a key issue of this paper and
addressed properly to demonstrate its potential impact on management’s make-or-buy
decision.

Following a process of model analysis, it is indicated that the enlargement of
demand variance will induce the firm to outsource the parts or components rather than
to self-make them. Meanwhile, the favorable influence on outsourcing alterative
increases in the enlargement of demand variance. That implies that the make-or-buy
decision maker should watch out the risk of final product produced from the parts or
components of interest. Furthermore, it is found that a faster change in the marginal cost
of either self-making or outsourcing (e.g., a fast increasing penalty cost or a fast
increasing quantity discount) will make the decision more sensitive to the change in
demand uncertainty. That implies the decision maker needs to much more prudently
deal with the problem of demand uncertainty in make-or-buy decision.

In addition, the numerical analysis is used not only to illustrate the basic insight of
the preceding model analysis but also to demonstrate the possible application in practice
of the related concepts. Assuming the demand follows some uniform distribution, it is
also shown that the optimal alternative changes from self-making to outsourcing as
demand variance is enlarged. Of course, the inference of this paper is essentially subject
to the constraint of its basic assumptions. Therefore, we must carefully examine the
related assumptions if we intend to extend the results to other decision situation. For
example, in this context, it is simply assumed that the total cost function of self-making
is convex in the demand quantity for parts or components mainly due to the
consideration of penalty cost, and the total cost function of outsourcing is concave in the
demand quantity mainly due to the purchasing quantity discount. These assumptions are
actually rather strict in that they imply the two key factors dominate the other factors,
and thus need to be checked before making decision.

While the whole analysis of make-or-buy decision is based on a single period in
this paper, it is believed that the similar inference can be extended to a situation of
multiple periods. Certainly, the issue will become more complicated and more
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interesting. For example, in one period, there is only one time to set up the capacity of
production; however, in multiple periods, there are a lot of times to establish or adjust
the capacity. Hence, the consideration of self-making cost will become much more
difficult. Similarly, in multiple periods, the change in the market of parts or components
will also make the estimation of outsourcing cost much more challenging.
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A Study on Government Financial Reporting Systems:
Fund Financial Statements vs. Consolidated Financial
Statements

Ju-Tzu Cheng
National Taichung Institute of Technology

Chan-Jane Lin
National Taiwan University

Abstract

The purpose of this study is to examine two types of government financial
reporting systems- fund financial statements and consolidated financial statements.
First, we explored the systems implemented in U.S. and other developed countries
such as Australia, New Zealand, Sweden, Finland and Iceland. It reveals evidently
that the global trend is toward the consolidated financial statements.

Second, we adopted both in depth interview method and focus group method to
collect the experts’ opinions on the current settings and the future evolution of the
government financial reporting system in Taiwan. The results of the investigation
indicate that the prevailing fund financial statements, which are based on the modified
accrual basis, focus more on the budgetary compliance. Experts strongly suggested
that to supply relevant information concerning financial condition, operating results,
and efficiency and effectiveness of government sector, the preparation of consolidated
financial statements is considered to be a better choice.

Keywords: Government Financial Reporting~ Consolidated Financial Statement-~ Fund
Financial Statement
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Does Profit-Sharing Plan Improve Human Capital
from Perspective of Market Valuation?

Jan-Zan Lee
National Taipei University

Jenten Liu
National Taipei College of Business

Chia-Jung Yea
National Taipei University

Abstract

The purpose of this study is to test whether the public listed companies, which
carry out the profit-sharing plans, can increase human capital or decrease owner’s
equity with perspective of market valuation. Recently, many firms in Taiwan have
been practicing the profit-sharing plans to compensate and motivate their employees,
and to increase their operating performance. However, these plans may deduct initial
shareholders’ wealth. Based on the Ohlson model and Easton and Harris model, this
study tries to examine whether the profit-sharing plans have incremental human
capital with empirical methods. The findings show that the relationships between
profit-sharing plans and stock price (and return) are significantly positive, only in bull
market or electronics industry. The results indicate that, in bull market or electronics
industry, the transfer payment to employees may provide incentives for them to
increase initial shareholders’ wealth, therefore the market investors regard it as human
capital and good valuation. But the phenomenon above does not exist in bear market
or non-electronics industry.

Keywords : Profit-Sharing Plan ~ Human Capital ~ Ohlson Model - Easton and
Harris Mode
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% b 4t s+ —Easton and Harris #i-7

B3 T o e o] i 25% PR 75% B4
AR -0.018460 0.521626 -1.786380 -0.311561 -0.089360 0.173368 3.033854
ERN 0.005520 0.122130 -1.402730 0.000670 0.028899 0.053714 0.295446
AERN -0.010070 0.100769 -1.051450 -0.027417 -0.001400 0.018280 0.784138
CSH 0.000829 0.001132 0.000000 0.000000 0.000336 0.001315 0.008447
ACSH -0.000085 0.000917 -0.006590 -0.000284 0.000000 0.000133 0.006659
STM 0.001871 0.005421 0.000000 0.000000 0.000000 0.000000 0.043377
ASTM -0.000230 0.003840 -0.028960 0.000000 0.000000 0.000000 0.027869
STP 0.000595 0.001640 0.000000 0.000000 0.000000 0.000000 0.019951
ASTP -0.000031 0.001353 -0.017420 0.000000 0.000000 0.000000 0.018223
Pearson
A0 AR ERN AERN CSH ACSH STM ASTM
ERN 0.0674**
AERN 0.1144** 0.5505**
CSH 0.1812** 0.3564** 0.1295**
ACSH 0.1350** 0.1118** 0.2667** 0.2990**
STM 0.3389** 0.1941** 0.0879** 0.1429** 0.0780**
ASTM 0.2072** 0.0645** 0.1494** 0.0597** 0.1976** 0.3018**
STP 0.3129** 0.2206** 0.0943** 0.1935** 0.0822** 0.8125** 0.1521**
ASTP 0.1418** 0.1203** 0.2256** 0.0949** 0.2803** 0.3054** 0.6587**

FAHRESAWBLE 90# > RAEBE=280-AR: FRALEETHPF ERNZ ER F4 (=&F § E3°FMIEET])  AERN 3 # B P 4% 6 8 ; CSH
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% 6 Ohlson#-34] — 1 ® B8 R 1 Ak » %

Pi=apt @BVt @ EPS+ a; CSHyt a s STM+ &£ 4 1)
Pi = a ot a BVt aEPSy+ a s CSHy+ a 4 STM;+ a'sB+ a 6B *STM;, + a7 1, + a s I *STM+ & 4 2
N BV EPS CSH STM B B*STM I I*STM Rag’
81-90 1.13 341 19.92 16.46 0.58
(1) (14.08%) (5.03*)  (0.89)  (3.18%)
1.21 4.60 27.95 24.87
b & (15.69%) (6.91%)  (1.36)  (4.39%) 0.62
TERE 1.05 2.64 11.82 8.40
(13.87%) (5.75%)  (0.53) (0.96) 0.53
T3¥ 1.29 5.19 30.49 26.61
(16.72%) (4.87%) (1.59) (3.56%) 0.64
PR 1.03 2.47 9.43 2.45
(9.49%) (2.80%) (0.41) (0.75) 0.51
81-90 1.10 3.07 14.39 9.46 3.16 5.15 1.94 4.46
2) (12.37%) (5.93%) (0.87) (2.84%) (2.73%) (2.07%) (2.14%) (1.77+) 0.69
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% 7 Ohlson -3 — 1/ & 3f3- 5 B 1 A o » 5%
P;,=aot @ BVy+ @ EPS;+ a; CSH,+ a4 STP; , + &4 3)
P;,=aot+ aBV,+ aEPS,+ a; CSH,+ « ,STP;+ s B+ s B*STP;+ a7 1, + s I,*STP;+ & ; 4)
i BV EPS CSH STP B B*STP 1 I*STP Radjz
(3) 81-90 1.14 3.44 19.74 29.14 0.55
(14.10%) (5.04%) (0.88) (2.18%)
FEE 1.23 4.65 28.12 50.12 0.60
(15.63%) (6.98%) (1.46) (3.70%)
FERE 1.08 2.71 10.38 10.53 0.49
(13.66%) (5.89%) (0.60) (0.83)
T3+ ¥ 1.28 5.46 30.12 46.28 0.62
(16.47%) (7.79%) (1.60) (2.89%)
PR 4 1.02 1.89 4.38 13.48 0.46
(10.58*) (4.32%) (0.57) (0.92)
4) 81-90 1.13 3.12 17.04 20.13 2.94 11.64 1.83 16.31
(13.81%) (6.04*) (0.90) (2.21%) (2.39%) (2.46™) (2.24*) (1.68+) 0.66
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# 8 Eastonand Harris 3] — 1% %3+ B F 1 A %2 » 9%
AR;= Bo+ 1 ERN;+ &3 AERN+ 53CSHy+ G4 A CSHit 55STM i+ 56 ASTM;+ & )
ARy= 5o+ & ERNy+ 52 AERN;+ & 3;CSHy+ 54 A CSHy+ 6 5STMy+ 55 ASTMy+ @7 Bt s BASTMy+ a9 B ASTMy+ a 1o It a1y ILFSTMy+ a1 L¥ ASTM+ £ (6)

Hos ERN  AERN CSH ACSH STM  ASTM B B*STM  B*ASTM [ I*STM  I*ASTM  Rq’
(5) 81-90 1.28 1.54 8.89 20.38 6.41 13.29
(2.14%)  (2.07*)  (0.36)  (0.83)  (0.90)  (0.91) 0.21
2.51 2.02 24.58 37.10 17.14  27.04
JEE (2.85%)  (2.61%) (1.69+)  (1.54)  (2.04*)  (1.61) 0.27
0.92 1.08 -8.93 6.63 -7.74 -5.48
FEE  (L71+4) (1.65+) (-0.72)  (0.27)  (-0.72)  (-0.49) 0.11
1.90 2.46 18.58 25.51 14.79 28.98
3% (221%)  (1.98%)  (1.59)  (1.38)  (2.32%)  (1.45) 0.28
0.74 1.11 -2.06 15.46 -3.74 -3.15
#9353 % (175+) (146)  (-0.48)  (0.24)  (-0.94)  (-0.61) 0.07
(6) 81-90 1.21 1.53 6.91 19.38 4.39 9.37 1.30 4.27 3.39 2.18 9.74 15.12 0.31
(219%) (2.08*) (0.32)  (0.87)  (0.98)  (0.92) (227  (1.85+) (1.63) (2.00%) (2.18%)  (1.48)
AR 2L ER BB FHMF S ERN S 2R F4 (S8 ¥ £ MmisEq]) s AERN 3 ZR Z4%F 8 CSH ST M¥ 2 R1m4e4 e ACSH 55§
PO 2 B LI A A2 $holk; STM 5 13 f%'.%*;%ﬁi Rxairimde: ASTM Z s #3852 | EN g o B=E RRT S AT E (§ KT <
ko B=L R <4 dcT B 0 B=0) BYSTM=%7 3 EE it FPH 2 KRR 1Ak r B2 AR o BYASTM=% 5z s fi 2 Fnf
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% 9 Easton and Harris %] — 2 o 23+ 5 B 1 & = » %%

AR, = By+ 5 ERN; + 5, NERN; + £3;CSH; + 54\ CSH; + £5STP; + £s ASTP; + €
AR;= 5o+ 5 ERN;+ £, NERN;+ £3CSH,+ 54\ CSH,+ 55STP;+ 55 ASTPi+ @ ; B+ @ s B*STPi+ @9y B* ASTP; + @ oI, + @ 1y L*STPy+ a1, [ * ASTP;, + &£
Fos ERN  AERN  CSH ACSH STP ASTP B B*STP B*ASTP | I*STP  I*ASTP Ry
7 81-90 1.23 1.47 3.28 21.19 10.09 22.16 0.17
(2.02%)  (2.01%)  (0.40) (0.87) (0.62) (0.31)
jEpE 2.49 2.03 23.46 36.08 38.45 47.99 0.24
(2.78%)  (2.59%) (1.67+) (1.56) (1.87+) (1.42)
TEE 0.91 1.09 -16.15 6.85 -22.05 -7.28 0.09
(1.68+)  (1.60)  (-0.71) (0.31) (-0.72)  (-0.58)
R ¥ 2.38 1.93 412 30.08 25.45 28.75 0.23
(2.65%)  (3.29%)  (1.74+) (1.25) (2.94%) (1.50)
AT ¥ 1.02 0.92 1.15 13.25 -4.16 15.20 0.08
(1.63)  (151)  (0.23) (0.46) (-0.54) (0.62)
(8) 81-90 1.24 1.48 3.07 20.87 8.15 11.16 1.84 4.67 3.02 1.38 5.77 10.97 0.28
(1.98*) (2.57%)  (0.38) (0.85) (0.60) (0.40) (2 33%)  (1.98%)  (L.74+) (1.97%) (2.21%)  (1.56)
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The Impacts of the Land Value Increment Tax Cut
Policy on the Land Transactions

Jui-Chih Wang
Shih Chien University

Abstract

The government of Taiwan enacted a 50% tax cut on the Land Value Increment
Tax in order to stimulate construction industry during the period from February 2002
to January 2005. This study examines the effect on land transactions times of the
Land Value Increment Tax-Cut policy and explores the relation between the gain on
sale of land of the tax policy and firm characteristics. Empirical results show that
the land transactions times were increased during the period of the Land Value
Increment Tax-Cut. The tax-cut policy was regarded as an effective measure to
stimulate the local real estate market and inspire the economy prosperity. Moreover,
companies with greater land-to-asset ratios and debt-to-asset ratios tended to have
greater gain on sale of land. The findings of this study provide empirical evidence
on the land transaction impacts of the tax cut policy.

Keywords : Land Value Increment Tax Cut ~ Land Transaction Times ~ Gain on Sale of
Land
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