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Extension of Revenue Accounting:
Using Markov Processes and Dynamic Programming

Yuji Ljiri*
Naoyuki Kaneda '
Abstract

E-Commerce Age needs revenue accounting, oriented toward serving information needs of managers
and investors in planning and controlling a firm's sales activities and their financial consequences. We wish
to show the revenue accounting proposed in Glover and Ijiri (2002) extended to Markov processes and
dynamic programming to gain insight into their processes. In this paper, Markov process was used as a way
of capturing the customer transitions and related impact of the corporate profit. We incorporate the
possibility of the firm having alternative policies under which transition probabilities and payoffs may be
altered, along with an algorithm for an optimal selection of the policies that maximize the long-term profit of

the firm.
Keywords

Revenue accounting, Markov processes, Dynamic programming, E-commerce
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1. Introduction

1.1 Revenue Accounting in Contrast to Cost Accounting:

During the last decade, we have seen a shift from product-orientation in the Industrial Age to
customer-orientation in the E-Commerce Age. As the Industrial Age needed cost accounting, the E-
Commerce Age now needs revenue accounting, oriented toward serving information needs of managers
and investors in planning and controlling a firm's sales activities and their financial consequences. Glover
and jiri (2002) developed a conceptual framework for revenue accounting including tentative postulates of
revenue accounting and an analytical framework focusing on revenue mileposts, revenue momentum and
sustainability measurements, and intangibles capitalization. Traditional accounting has a large network of
cost accounts involving many processes and departments. Yet when it comes to revenues, accounting starts
with revenue realization and ends with cash collection, with not many layers of accounts as we see in cost
accounting.

In particular, Glover and jiri emphasized "revenue milestones" and capture the transition of
customers among many states probabilistically. Here a Markov process was used as a way of capturing the
customer transitions and related impact of the corporate profit.

1.2. Markov Processes with Payofls

Glover and Ijiri (2002) discusses revenue mileposts and a customer transition between the
"browser" state and the "buyer" state by means of a transition matrix. Furthermore, taking advantage of
Howard's (1960) model that incorporated a payoff matrix, after each transition of the customer, a payoff
amount is assigned depending upon from which state i to which state j the customer moved, including the
case i = j, the customer staying at the same state. Providing that the transition matrix is regular, the output
of the analysis is that, after a large number of transitions, the probability that the customer is in state i
converges to a constant and the payoff the firm can expect from the customer in each transition converges
to a constant. In the following, we shall limit our attention to only regular Markov matrices. Non-regular
ones are either cyclic or non-ergodic, both of which can be analyzed building upon a set of regular
matrices. |
1.3. A Browser-Buyer Example

Here, we quote from Glover and Ijiri (2002) with minor modification. "If a customer was a
browser in the previous period and is also a browser in the current period, designated by
"browser/browser", the cost to the firm is $2 (a -$2 payoff) in the current period, while if s/he was a
browser in the previous period and a buyer in the current period (browser/buyer), the benefit to the firm is
$3 (a payoff of $3) in the current period. On the other hand, if a customer was a buyer in the previous
period and is a browser in the current period (buyer/browser), the cost to the firm is $1 (a payoff of -$1),
while if a customer was a buyer in the previous period and is also a buyer in the current period
(buyer/buyer), the bepefit to the firm is $9 (a payoff of $9). These payoffs along with transition
probabilities, which will be explained shortly, are depicted in Figure 1 and summarized in Table 1 in the

form of a payoff matrix and a transition matrix.
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We now move on to the transition matrix in Table 2. If a customer was a browser in the previous
period, there is a .8 probability that s/he will stay as a browser (with no purchase) in the current period and
a .2 probability that s/he will become a buyer (with a purchase) in the current period. On the other hand, if
a customer was a buyer in the previous period, there is a .4 probability that s/he will become a browser
(with no purchase) in the current period and a .6 probability that s/he will stay as a buyer (with a purchase)

in the current period (Glover and ljiri 2002, p. 46.)"

Figure 1: Transition Diagram with Payoffs and Probabilities

Browser Buyer

-$2; .8 $9; .6

-$1; .4

The expected payoff given the customer was a browser in the previous period is computed as
-$2*.8 +$3*.2 = -§1 and the same for a buyer is -$1*.4 + $9*.6 = §5, as shown in the last column. (Only

the expected payoff will be needed in the future computations and not the payoff matrix.)

Table 1: Payoff Matrix and Transition Matrix

Payoff Matrix Transition Matrix Expected

Browser Buyer Browser Buyer Payoff
Previous Browser -$2 $3 .8 2 -$1
Period Buyer -$1 $9 4 .6 $5

2. An Extension to Dynamic Programming

2.1. Advertising and Discounting Options

We now want to go further to incorporate, as shown in Howard (1960), the possibility of the firm
having alternative policies under which transition probabilities and payoffs may be altered, along with an
algori{hm for an optimal selection of the policies that maximize the long-term profit of the firm.

Suppose that the firm has an advertising plan that changes the transition probability for a browser
from the current (.8 .2) to (.7 .3) but the expected payoff will be worsened from the current -$1 to -$3 as a
result of the advertising cost. Similarly, the firm has a discounting plan that changes the transition
probability for a buyer from (.4 .6) to (.3 .7), thus improving the repeat purchase rate and increasing the
expected payoff from $5 to $6 as a result of price-cut and increased demand. (This is an obvious winner

compared with the status quo, since the transition probability to the favorable state is improved without
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sacrificing, actually improving, the payoff.) The two plans need not be introduced simultaneously.
Furthermore, the algorithm allows many different plans to be considered for each state, say 2 plans for a
browser and 3 plans for a buyer. For simpler illustration, we shall consider only one new plan for each
state along with the current plan as shown in Table 2. The firm wishes to maximize, not the immediate
payoff for the current period but, the long-term profit that takes into account the impact on the future

transition and the future payoffs.

Table 2: Advertising and Discounting Options

Transition Expected Immediate
State (Choice) Options Probabilities T Payoffs w
1. Browser a: Non-advertising (.8 .2) -$1
(aorb) b: Advertising (7 3) -$3
2. Buyer c: Non-discounting (4 .6) $5
(cord) d: Discounting 3.7 $6

2.2. The Policy Iteration Process

In the interest of quickly showing the policy iteration process to get an optimal solution, we shall
show the steps in the simplest term, deferring explanations to Sections 2.4.~2.8. The process has 4
components as shown in (1) below, where the policy iteration takes place between Step 1 and Step 2 until
a certain condition is met, at which time the process ends.

¢)) Start ----> Step 1 <===> Step 2 ----> End

a) Start by Setting T, w, and v: We shall use T" to mean the matrix consisting of all optional transition

vectors and w” to mean the expected immediate payoff vector of all optional payoffs in Table 2, namely,

8 2 -1
7 3 -3 ,

™ = 46 and w" = s | Then the starting transition matrix T and the expected immediate payoffs w
3.7 6

are created from T and w” by choosing, for each given state, the alternative that has the highest expected
immediate payoffs. If there is a tie between two best options for the same state, we choose the one that
appeared in the previous policy iteration, if any. Otherwise, we choose any option with the highest value.
For browser, non-advertising (-$1) beats advertising (-$3) and for buyer, discounting ($6) beats
non-discounting ($5). Hence, T and w looks as shown in (2). Here, we also use v to mean the expected
total payoff vector, which includes the expected immediate payoffs and all the expected payoffs to occur in

the future. We set v = w initially.

88 2 -1
2) T= andw=v= .
[.3 .7} [ 6 ]
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b) Step 1, Update v: The policy iteration starts by creating I-T and then replacing the last column of I-T
with a unit column vector e = [l} (the reason is to be explained later). This matrix is called U and we take
the inverse of U as shown below.

3 I-T=
® 6 4

2 =2
, hence U =
-3 3 }

2 1 L 2 =2
and U = .
31

Using v' to mean the updated value of v for use in the next policy iteration, we determine v' from v and U™

o o)lo) i)

c) Step 2, Update T and w: Here, we denote by v° a vector obtained from v' by replacing the last element

by:

4) vi=Ul=

in v' with a zero which is signified by the superscript 0, thus obtaining [ ] for the above example.

Finally, we derive the test quantity u as:

-1 [8 2 ~12.2
- v et |30 17 3|14 |28

51 |4 6f|o0 -6

6| |3 7 1.8

Keeping in mind that the first two rows are for options used for the browsers and the last two rows, for the
buyers, we update T and w by selecting the best values in u for each state. Thus, for browsers, non-
advertising (-$12.2) is better than advertising (-$12.8); and for buyers discounting ($1.8) is better than non-
discounting (-$0.6). We create T" and w', i.e. updated T and w, using choices made in (5) from T" and w"
for the next round of the policy iteration.

d) End if T'=T and w' = w: If T'= T and w' = w, then we stop the policy iteration. Otherwise, we go back
to Step 1. In this example, choosing non-advertising and discounting was exactly what we did in the
previous round, thus T' = T and w' = w. This signals the fact that no more improvements are available and

the policy iteration stops here.

2.3. A Modified Example
While the policy iteration ended after the first try, this is not always the case. To illustrate, it is
interesting to see what happens if we reduce the advertising cost by $1, thus improving the expected

immediate payoff associated with the advertising option from -$3 to -$2, shown by a * in Table 3.
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Table 3: Advertising and Discounting Options (Modified)

Transition Expected Immediate
State (Choice) Options Probabilities T Payoffs w
1. Browser a: Non-advertising (8 .2) -$1 :
(aorb) b: Advertising (.7 .3) -$2* (modified)
2. Buyer c: Non-discounting (4 .6) $5
(cord) d: Discounting (3.7 $6

Then, the option selected initially is the same as before, non-advertising (-$1) and discounting ($6). T' (=T)
and w' (=w) are thus unchanged. Hence, all derivations stay the same until the iteration process comes to

(5), whose second element of w, marked by a *, is changed from -$3 to -$2 as shown below:

-1 8 2 -12.2
o |-2* |7 3)[-147 |-118
6) u=w'+TV" = + = .
5 4 6 0 -.6
6 3 .7 1.8

As a result of this change, the next policy iteration changes from the previous "non-advertising
and discounting" to "advertising and discounting” as advertising (-$11.8) now beats non-advertising (-

$12.2). Then, the iteration generates:
g3 -2
@) T= andw = .
3.7 6
3

(8) T= |

- .3}
, hence U =
3

3 1] ; [5/3 -5/3}
and U = .
-3 1 5 5

We then obtain an updated v' from v and U by:

1 5/3 -=5/31[-2 -40/3
9 vi=U'v= = .
5 5 ] [6] [ 2 ]

We now compute u as:

-1 8 2 -35/3

. |-2| |7 3|[-40/3]1 [-34/3

(10) u=w'+TWV" = + = .
5 4 6 0 -1/3
6 3 .7 2

This shows that "advertising and discounting” should be chosen. But this is the same as the options chosen
in the previous policy iteration. Hence, the iteration stops. (It is suggested to try other variations in

payoffs.)
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2.4. Explanations for the Iteration Process

Explanations of the policy iteration process and a proof that the above process does yield an
optimum solution is given in Howard (1960, chapters 2~4). We simplified the explanations of the policy
iteration process by incorporating all key elements of iteration in "composite" vectors and matrices. We
must now, however, explain the reason for the insertion of a unit vector in T's and setting of the last
element of v equal to zero.

For this purpose, we use as an example the particular T and w given earlier by:
8 2 -1
) T= andw=v= .
3 .7 6
We define v(n) to be the value of v if the Markov iteration process is to terminate n periods from now, and
apply the backward Markov iteration starting with n = 0.
A caution at this point might be in order since we have two kinds of iterations involved here. The
policy iteration process discussed earlier in Section 2.2 changes the values of T, w, and v at its each

iteration. The Markov iteration process to be discussed here involves iterations under given T, w, and v,

chosen at a particular round of the policy iteration.

2.5. Backward Markov Iterations

Table 4 below shows how v(n) changes as the Markov process moves backwards, along with

Figure 2 which depicts the data in the second and the third columns of Table 4. At n = 0, the system has

0
ended and has no more payoffs to generate, hence v(0) = [O] . This means that at n = 1, only the expected

immediate payoff w = v(1) = [ 6 ] is available. At n = 2, the system will have Tv(1) from the operation in

-1 88 21[1-1
n = 1 plus the expected immediate payoffs of w, thus v(2) = w + Tv(1) = [ 6 } + [3 7] [ 6 ] =

-.6
, Or in general we have:
9.9

(11) v(n) = w + Tv(n-1).

Let us now examine Table 4 which consists of 3 groups of two columns each, setting aside the
column for n. The first and second columns show the values of v(n) forn =0, 1, 2, ..., 12 for browsers and
buyers and it can be easily verified that the above numbers derived for n = 0, 1, and 2 agree with those in
the table. Thus from the last row, if the system has 12 more periods before its termination, a browser at that
time has the expected total payoffs of $16.001 and a buyer, $29.998, for the firm. (See also Figure 2
below.)

Skipping the next two columns of Table 4 for now, we move to the last two columns of the table

that show the amount of increment over the previous period computed for browsers and for buyers. As

9
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clearly shown in the table, the increment converges to $1.80 regardless of whether the customer starts out
as a browser or as a buyer. The convergence is assured by the property of regular Markov processes, no
matter which state the customer starts from. We let g to mean this limit amount of payoffs $1.80 that will

be repeated in each period regardless of the state, namely it is the "state-independent payoff."

Table 4: Values of v, and Av, after Each Backward Markov Iteration

---- Value v(n) ----- ---- Relative Value v’(n) ---- ---Av(n)=v(n)-v(n-1) =g ---
n Browser Buyer Browser Buyer Browser Buyer
0 0 0 0 0
1 -1 6 -7 0 -1 6
2 -0.6 9.9 -10.5 0 0.4 39
3 0.5 12.75 -12.25 0 1.1 2.85
4 1.95 15.075 -13.125 0 1.45 2.325
5 3.575 17.138 -13.563 0 1.625 2.063
6 5.288 19.069 -13.781 0 1.713 1.931
7 7.044 20.934 -13.891 0 1.756 1.866
8 8.822 22.767 -13.945 0 1.778 1.833
9 10.611 24.584 -13.973 0 1.789 1.816
10 12.405 26.392 -13.986 0 1.795 1.808
11 14.203 28.196 -13.993 0 1.797 1.804
12 16.001 29.998 -13.997 0 1.799 1.802
Limit h =-14.000 g =1.800 g =1.800

2.6. Relative Values and Asymptotes

The middle 2 columns of Table 4 which are yet to be explained are the column of v,°(n) = vy(n) -
va(n) for browsers and vzo(n) = vy(n) - v(n) = O for buyers. By the definition of the superscript 0, values
are expressed relative to the value of the last state. For optimization purposes, it is not necessary to keep
track of v(n)'s for each and every state in the system. We can set v; for any state i equal to zero, expressing
payoffs for all other states as "relative payoffs," compared to the selected state's payoffs. For example, we
can set the payoffs for buyers equal to zero and state the relative payoffs for browsers, which is what is
shown in the middle 2 columns in Table 4. As evident from the table, this relative payoffs, denoted by h,
for browsers converge to -$14.00.

We also note from Table 4 that v(n) approaches the two asymptotes shown in Figure 2. The lower
line is for browsers and the upper line is for buyers. The asymptotes intercept with the y-axis at -5.6 for
browsers and at 8.4 for buyers. The slope of both asymptotes are 1.8 per each increment in n, the Markov
iteration number. The two asymptotes are expressed as Equation (12) below which form good
approximations to v(n) for any large n.

> L _[L80] [-56
v = (S =
(12) (m) = nge +v [1.8n} {8.4}’

where e is a unit column vector and v is a vector of constants indicating the intercepts of the asymptotes.

10
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Figure 2: Values of v(n) for n =0, 1, ..., 12 in Table 4 and Their Asymptotes
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The optimization routine attempts to maximize (12), as after a large enough number of iterations,
any errors from this use of asymptotes diminishes. In this way, the optimization process involves only
linear functions, hence the above policy iteration process does lead to the optimum solution.

The constants in (12) can be explained using the property of regular transition matrices that can be
decomposed into the permanent part and the transient part. In particular, the transition matrix T in (12) can
be stated as:

s o 6 4 osn] 4 — 4]
(13) _[.6 .4} ('){-.6 6 |

. 10 . [6 4 J4 -4 [8 2
Note that for n =0, T° = and for n=1, T' = +(.5) = as it should
01 6 4 -6 .6 3 .7

be. If we multiply T" by the expected immediate payoff vector w, we obtain:
6 4]1[-1 4 -41[-1 1.8 -2.8]

(14) T'w = +(.5)" = + (.5)" .
6 4(]|6 -6 6 6 1.8 4.2

. 0 1 -2.8 -2.8 -5.6
The transient component summed fromn=0to o is (5" +.5 +..) 42 =2 42 = g4 |’ hence

the meaning of the constants in (12) becomes clear.

2.7. Composite Matrix U and Composite Vector v®
We now explain the reason for the composite matrix U used in Section 2.2. Assuming that n is

large, we equate Equations (11) and (12) as follows.

11

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

RSt B128B15

(11) v(n) = w + Tv(n-1),
12) v(n) = nge + v, which also means,
(15) v(n-1) = (n-1)ge + v.

Hence putting (15) into the right-hand side of (11), we obtain:
(16) v(n) =w + T[(n-1)ge + v] = w + [(n-1)g]Te + Tv=w + (n-1)ge + Tv,
for Te = e because T is a transition matrix whose each row sums to 1.
Equating (12) and (16), we have:
amn nge + v=w + (n-1)ge + Tv,
thus, transferring (n-1)ge + TV to the left and simplifying, we obtain:
(18) (I-T)yv+ ge=w.
We now show that:
19) (I-T)v + ge = Uv¥,

where U is (I-T) whose last column is replaced by a vector of all 1's and v® is the vector v whose last
element is replaced by g. Remembering that we focus on the relative values in v, relative to the value of the

last element which is, therefore, set equal to zero. The equality in (19) should be clear from the 3x3 matrix

below:
all a1z a3} [wv1 g all a1z 1} [w1
(20) a21 a22 a23| |v2| +|{g|=[a21 a22 1| |v2].
a3 a32 as33| |0 g| a3 a3 1j|g

Thus (18) is equivalent to:
(21) Uvé=w.

In this way, when (21) is solved for v® by multiplying both sides of (18) by U, we see that the
solution is obtained indeed by v& with all solutions obtained in one matrix inversion:

(22) vE=Ulw.

We said earlier that the optimization process was carried out to maximize:

(12) 1.8n -5.6
v(n)=nge +v= + ,
(=18 1.8n| " | 8.4
but actually it was carried out to maximize:
’3 1.8n -14
\Y% = +vs= + ,
(23) (n) = nge 1.8n 0
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Extension of Revenue Accounting:
Using Markov Processes and Dynamic Programming

since as mentioned earlier in Section 2.6 the constant term that is common to all states, 8.4, is irrelevant to
the optimization process. We have postponed this point until now to avoid the need to define another

variable.

2.8. Interpretations

We can now interpret v = [ 3 } obtained in (4) which is also shown in the last row of Table 4.

Its first element (-$14) is h which is the relative payoff, the expected total payoffs if the system started
from the first state, the browser in comparison to the buyer. The second element ($1.8) is g which we
discussed earlier in Section 2.5 and indicates the state-independent payoff per each transition after the
system has been run for a sufficiently large number of times.

Equation (5) then shows the test quantity u computed as the sum of the immediate payoff w and
the total expected payoffs in the future.

Also after changing the payoff under advertising from -$3 to -$2, we find in (9) that the expected
total payoff after starting in the first state is -$40/3, while the state-independent payoffs is $1.8. Then, the
test quantity is computed in (10) and the best options are chosen as "advertising and discounting." This

choice is repeated at the next round and the iteration stops as we saw before.

2.9. Optimization and Sensitivity Analyses

The above analysis indicates that Markov processes have been enriched greatly by the
introduction of payoffs, options, and dynamic processes. Sensitivity analyses can be carried out as an aid to
policy and strategy decisions. The value data such as v and g gives management a base to determine
maximum or minimum offers they can make to let the system starts at a preferred state such as the "buyer"
state instead of a less preferred state such as the "browser" state.

Although the above process does not consider the time value of money, it can easily be
incorporated. For example, knowing the value of the state-independent payoff g per iteration and the
interest rate r per iteration period, the present value of future cash flows may be determined as g/r focusing
only on the state-independent component. It can then be fine-tuned by incorporating the state-dependent
values v.

2.10. The Duality

We now consider the duality of the dynamic programming system discussed in the above. It is
clear that the above optimization method can be applied intact to the transition matrix along with options
and payoffs. Options that may be considered include an introduction of a higher quality process that
produces more preferred output, a cost saving process that improves yield, sub-contracting, etc.

To search for an optimum method of going backwards does make sense if the underlying
production process is time-reversible. Even in cases where this is not the case, a backward search for
optimum can make sense when we wish to find a minimum cost to produce a given amount of output, to

allocate revenues back to the original process that are responsible for their production, or to reverse-
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engineer, for example, a product mix that will meet certain conditions. This indeed explains the enormous
power of dynamic programming.

The policy iteration method discussed above obviously assumes that options represented by each
row of T* and w” can be picked up independent of each other and assembled in a meaningful way. For
example, in our illustration using the browser-buyer example, we had non-advertising and advertising
options for browsers and non-discounting and discounting options for buyers. We assumed that the choice
of option we make for browsers does not affect the choice we make for buyers. This may not always be the
case in practice, since, for example, a decision to advertise may not be implemented just for browsers and a
decision to discount may not be implemented just for buyers. If this is the case, some creative ways of

rethinking about options and states in the transition matrix may be required.

3. Conclusions

In this way, we have extended revenue accounting proposed in Glover and Ijiri (2002) into
Markov processes and dynamic programming models. The application of Markov processes and dynamic
programming is a convenient tool to find the solutions that maximize the expected total payoffs. As
already mentioned in section 2.1, the algorithm introduced in this paper is applicable for multiple options
for each state. The algorithm also allows different number of plans to be considered for each state. In other
words, we may apply this methods to the situation where we have more than three states and more than

three different options. In this paper, we described the simplest example for the illustration purposes.
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BAEREEEEE
EMLE120036E 128 B15

TEHBETFTREBERI AT LA EOBHEMEIZBIT 25
—20014E D BARREICHBITIZ 7V — MR RICE W T—

Fb =W
REE=E'

GRXEES>

AfFEIE, 2001 F, HARPFECEECEEZNRICEBIN-TFEEES X7 LICETIHET—
FIZEHDHEBREDOTTHS. BEOFREEMY 2T LDEWIZ, FEES - FLEREER - ¥RrET -
A - EEMEL _AVEIRYE, IFIFREBERPSE LD EEIONS. ChHBRE FEERY 25
LEDBSEMRETZILICL D, PEEBRI 27 L0 - BUICBALToORR ST, XER),
EHUWER, BEFHRT - WEEFICHEA T 20, HINIFNS L EBIRICIEEN R TEERY X7
LOBETEM AL ENTEDLEIOND. COXDIRMEISERTIE, BHEOXE - 5 -
ARG - RS R SICRBB LTz, KDENRTFEER S 27 LRW ULERY X5 LAOBED TIHE
CR2EEZOSND. FIT, ZBTIEIZDO—4$HL LT, tESHELTFEENY X5 L L OBE#EL%
A5, AECEEF LEOHRE (GEFEFR LS 2000 BAL FOXES V—T7 L EiEE FE 2000
RBAXRBOLEIN—T7) IZL>TCZD2DTNV—TIZHT, FEERS XF LOBOEBRS L. &
EL, FTEER AT LOSFETIZOOMATH Y, EXE, LFEOERLL )V, ZOEHDOE
b, e, GRS, EFEHRBEL VWS RBRE FEEHEI AT L, 51T, BESEHI AT LL
DBRIZDONWTIERED B -DD T Y - AT v T LTHNEDSITIZ2HDTH 5.

<E—D— K>

FHEEM., SRR, FIME

A Study on the Relationship between Budgetary Control Systems
and Enterprise Size: Focusing on the Date Collected in 2001

Kyoungsook Park * Takayuki Asada '

Abstract

This essay aims to investigate the relationships between budgetary control systems and enterprise size in Japa-
nese firms focusing on the data collected in 2001. We mailed our questionnaires to 512 Japanese and 254 Ko-
rean firms from October to November 2001. Japanese firms investigated were 512 manufacturing firms that
were listed in the ‘List of Personnel of Firms (Kaisha-shokuin-roku; Diamond-sha)’. 111 companies (21.5%)
relied. The questionnaire consisted of five categories, Corporate strategy and organizational structure,
Budgetary planning, Budgetary control, Incentive system, Overseas subsidiary management. This
essay primarily discusses the budgetary planning, budgetary control and incentive systems. We classified the
111 samples based on the sales volume into 2 groups, the consolidated sales volume 200 billion yen or more and
under the consolidated sales volume 200 billion yen. And then, we discuss the differences observed in budgetary
systems of these two groups.
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1. XU

A, 2001 £, HEPELBEEHCELENRIIERSNZTFEERI X F AT 2R/ET
— Y ICH I HAPEDOAWRTCHZ V. COMFEIX, FTEERV AT LOSERETHI OO
RThHh, BEX  PEOEHBILL R - ZOEHDMHE L - BBE - HEBHBE - EESABEL V-
FERCFEERI AT LA, 35, BHERKHV AT LLOBRIIOVWTHMIREZED 720D
D2 AT TELTHUBDITIOGNDBDTHSD.

HAOFEEMICET 293 - AR, BECIFEFIFRBADIPSBELITDATCERE. B
EOMFEL LTiE, %A - fH(2001), &E (1995), MR RFERIEFMAS (1988), %H -
BEE (1988), i (1987) REDHD. CNETOMEICBNTE, 7o r—rOKBRICHE
SWTHAREEDO YR TFEEBORKOIRR, H 2503, ZERMOBEFKRERKEICHTL,
RAEOBIEZBLTCT7 > — M HABRBROBRET > TNWEHDDEND, FRHEHI XT A
OFICBIT AMAKIIH I D ARZITF 5 R,

FEEBOSKICET A2EICHB VT, LloydR. Amey (1979)Tld, THBO B R # 2RI
BAT2ILHERMEETDH 2 ‘GHEERETH (Planning Budgets)’ & #HIEE (stabilization or
regulation) BEEZFFD ‘HMHIHFH (Control Budgets)’ & LT FHBEICI>T, FPEEREZ
2HJTLTWB . HicEkd e, TEWEEIPLTLIIWVKEAZSZ6IRV..ZELT, L0
EtE T — & & WIS —F 2347 L E—Tid %A (A good plan does not necessarily yield a
good control ...and good planning data and good control data are not necessarily the same) j /=&, #
DHWIZI>TEBTRETHD, ZD2O0FBRRIMIDOL T LTHS. IWWHEE (1992) T
b, THECHABD DD TFELFKHDO DO FEEPE-DFEICL>TERINDIREL
EsTFLsEBZISNRZN. LEDP>T, FEERICBWUEL, STECHBICEAZELID, #
FICERZBELPICL T, HHICEG LEFEDPRDBICRS JLEUTIREBEL TN,
2, TEEHOBRHLIEIEARVDDD, Ueno(1993)Tid, £ 3xfb(cross-cultural ) IZ B\ T,
FEEREBLIUFEEEIZLDBVWIERONLZ K RINTWS. BAEHLEMERD
QWA ERANWTCHXORHZBHRMELTEDY, XKETEIHARICERFEORALKEDER, F
HOARMLEZBERA LTSI 2RI L. BXECBWTOFEERIXT L, BLY, &
B 27 HIZDONWTO, BO#ZE L LTI, Vidya N.Awasthi - Chee W.Chow * Anne Wu (2001),
Judy S.L.Tsui(2001)H33 % .

kS, FTEBECLZTFEEEYXTF L0208, EXttBRICIZFTEEREI X
TLDBNIDODWTOMRIEOD»H . LELEDYES, FTEEHI A7 A, XIFEHEIT-
BR22DO0FEMEEL EXLBERUNC, ThEORES, BAMEE, FTABE, EXI)NV—
THATDORY T a (Piter W. Moerlan ; 1995) 1, BBE, ¥EBRBLREEIFIFIRERICLST
HOBT AL TEDLEISNS. LEXEST, THHEREFHEHERI AT LA L DEHE
HEMETHILICEL-T, FPEEH UL, TEHMGE - HWICBBLToA RS T, ¥E
A, EEBER, EEXLF - BEENICEET S, H20E, HENRFREERS X T LOF
G R IRED N TEZLEZIOLND. TOLDRMIFEHLEDNT, BEDOHEFE - HE -
XERET, RHBYITHH, LOHENRFEBEHEI AT L, IHIIE, BRIV XTLOH
EongEErEI SN S.

U
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EERRETRERL A5 L L OBEIEICET 5H5
—2001(EDBAEERICBIZ 7 Vo — FARRRICEIWT—

ARTIE, EERELFTEER IR T A LOBERIZIOWTRET 2. BEBEBE O KIZE
W, HERHORAD 2 WIX, BEBEAHOSELIERTS. £ Tid, EBOZESLH
FEOHBLEAS EHREBAFHOBEIMLBEL RS . LED>T, PEHEORNVIZLD,
ZOBHIATLAHRBZ>TLBLEZS5NS. Kenneth (1981) 2k 3 & TFEERI X5
LiZ, BEORBOFRBIEE L UTREBRERA), 2AL, sEbeEELTNS. LbX
BHELRPETHBITY, huxr—<BRavbOo— N 70X EZBRALTVWAEEIES
X, Fi, PE702REIN 72— RERYF4 IV 2 LTS . L2L, FE
BHMIZATLEN T A REOBAIEMTHD, BENICT) > ZLTHWEBEEEWH
72y (Kenneth (1981) , Kenis (1979) ) . ZDII»icd, FEERL X7 +—< XL O
HIZDOWT O (Milani (1975) , Steers (1976) , Ivancevich (1976) ) IXfTbhTEi=d
OD, ZOEHAZHELNIZT B LidHiskadr o=,

ZFIT, ARTRE, ABCERZRLEHEBICI D =20 NV—T7 2 148 L, BR2b%E
BFBICBIT2EHI 7088, bbb, FTEEHBHREEETEORM & OB#MIC
HFEHL, EERABOMBIIBI 2 YZKBAERDOBVICOVWTHRE 2170/, LEREZ2TRT
BEL LTI, BEE, RERAME, BEXR, RESAE, TLERIELRIEESEITS N
5h, KBTI, EEOREEL NIV EZENNICRRALSZZh5, LEHEEZEEL L
TEHALRE. BERER2RTHOBIRS, ¥8, XL, PEBRLRYOMOBER SR
VAT AL OBEEICBEIT AR, S8, SSLCEBERBEEICRLIEBDNS.

2.0 E B =

2.1. AEFE

AETIE, HELE, BELEIIN L T2001 F£10 AH» 5 11 BioH,iF T, BEIC L 2 BB
FAERZEBLE. AERII, HEELE, BHCELIRA—RNETHD, TNZNHEXE, B8F
EBOLDERAW-.

ABENR L L HARMBE, 2001 F 4 ARRTRIE 1 HIBIC EH LTV 2 REE G
2FR<) THh, HERLE 400 R LEESOHDS S, EROHBHLTWS SI24TH
%, BEAPHED, BEISBEIAMICEBLTVWIREED> L, BRELEBFRICHL4
29 1364 E2BRWE=254%THS.

RERE, FNV—T7XAORE - MBERMOBEEED TCHAZTEMN LE. HEBEDE
FBIZHz>TE, ¥4 VvEY FHO TEABER 2001 £y F%, EECEDOBEIX FEE
EHMERA S0 LIBEEER 2HW=. £/=, 2002FE 2L 3 T T, HREES3
#HER EEELEIGOIVDS V¥ 12— ZFNEFNERL.

2.2. EMAEROEIPIRKR

HEPEIZ, BEEZXMLESRZHADS 5, 111 i SEMEEE2E-. F-BEREIC
BT, EfFLEZ 254 D55 19 st 5 FXEEE2BF=. AHMERIE, FhZFh 21.5%
E15%THoI=.
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3. ¥REHICOVWTOREHZR

FAEEL, FEEEE- BB EDOME (Corporate Strategy and Organizational Structure), F&
# A% (Budgetary Planning), FE & (Budgetary control), { >t > 5 4 7 (Incentive), ¥/ F
£%E (overseas subsidiary management) CHERL L 7=. LA FCIX, ABOT—H»5RT, A
BRBfRMmEINE, HrVWEEIh3 LBbh3EB2PLCEREZEB LTI LICL
W, ZZTC, OBRBRICL>-TRIEBZELEDNATFTHEBELBXNEREERE, OFEE
AEROFHEN, OXFIEIEVBERROFE - 65 - "—FRAICEZXLEE, OFESOD
M - EMBXBEBIEL TEEROMNABN L OMHBEEER, 6/ 714 TFEOEAL X
DBAGEEICDONT, FIZBLARFSBRFL TNV LIZTS.

3.1. BEBRICL-o-TRIEELEDN S TEEHE L BETEHIEE
HEXEBRI»L2UABETESRORE, EETHZ LB FTEEIER 3 DFAT, BAZMNITT
& 5 o Jz(Appendix O 18 ). ZOHER%Z [M1] ART. 2ZTiE, 11231, 2%
2/, 3MIZ 1 AL LUTMELEGEH LEMERADOEWWH O SIRICE N, MEBROKESTE
HEARIEVWOR, A BRBEBFESHECTHS. ThiZ, FEESMBERROS), 7T LE,
BEAREMNR, Frvia - 70— <. BEARXI X MEIREHEERBMEFIREVA), BERLE
L (RO ECEFEEBZED TV DA BRREBEOEMIIENL XNV ERLTWS . FHY =7,
BEWMEE, RELVo EIEMBEROBAME, X5ITERrPo 2.

B #10(2)
2 Bed L34 ik
i - E LRI
HWEEE®)
3 SR
EEHZEO0I)

2R i T 7(23)

BRAEE (RON(23)
BRAEIAMEUR % B 550
HiF)2E(EVAN28)

B 3 AN30)

S LSRR E@3S)
3 ¥+vvia-70—(39)
§ BT REF|28(53)

T D B L R e Ao s ﬁ_‘t H( 1 03)
5T L m I E>104)

....................

1

0 20 40 60 80 100 120 140 [EMESRA |

[ FHEHROR. BEBRICLSTRETHIEEDLNLIFHER

BERBED, BEROBEFIMA Sy — LT, RVEETHDLESIEIEL2 3 DEATIE
izt Cd5o7-. ALK E (Appendix DR 24 ZB) D5, ¥y vwia - 70— L EHATRE
FIRBANED > ZLUNE, BEFBEIXESUBATERRORE, EECHI2LES>FEHEY
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TERBLTEERD AT LA EOREHEICHET 2R
—200 . EQRERRIZBITZ 7>y — FRAEGRICE TNV T—

2L EEMTH D, IFHF—BL WL ehbh3. DFh, HESEIZ, FEEE>HEYE
BIEELLTEERLTNWBRLEZILIENTES.

3.2. FPREERBEROFABEN
FEHERBEROMBEND S FEEHL XFLAIKREIL =20y -2 IR T bhd. —
i THFHEHNOEDICFREEZEEEREZAMAT 2, 2 TH 3. 2Fh, FEERICI->THE
BEOEBHENBLVUFAGRNIZHEL, BEFROBMARMT 52/-0I2, TEEZRERZ
FATHENWINEG—0THD. D—2iF, TSHEORED-DICTFEZEEREZNATS
NE—>THD. BIE - HERAEOCOEEERE LT, /-, BELORESAZ TP &
BE LT, WEHEICRKB T 22D BEBCFEZEBREZREH T2 0S5 A DS

y—2TH5.
%%iﬁ%ﬁ%ﬂﬁ?%Ewwﬁmtmﬁﬁﬁeient@%u,%Eﬁ%uﬁmfrﬁﬁ
BREFE L THREFEI EWISEADOFEBMENLEELJAETLTHAINA TSI L 2R
LTW3. Zhid, PEOFE - MEBEEIESCIEISB LIS, BELTHES LS (b
R, 1992) BEmE dRBLTWS. LHELEYES, KABERICLS L, TEEZREERE2 TR
Bl FHE ) BERICHAT, TEHHEEREFEI BELX LTI EEICHAL W 2EAIERTE
% ([£1)] 8).

[%E D) ?E%i%ﬁ@ﬂﬁﬁ E B‘Jt %@*UH%&E

BHEEEHHEE 13 40 44 7 104 2.4 0.8
FHEEHMHEE 19 51 31 3 104 2.2 0.8
B R TR ZE AR A 2 8 45 50 105 3.4 0.7
BHEE - HEBRER 2 14 52 35 103 | 3.2 0.7
HERAERELHS 4 43 58 105 3.5 0.6
ERERTIRGt 1 14 47 42 104 3.3 0.7
REDF BRBE DN EH 2 11 61 30 104 | 31 | 0.7
BEBROMMIC KR 14 36 39 14 103 2.5 0.9

GE) BUEiX, OELEM, FHEBZI4ABROIYY -V CBONEABELZ2ENLELOTH S

3.3. XMIEMIPBRBROFE - 55 - F—F A5 E

MBIERE (BREMERSE, BRBRLEARER, BEDFHER) B I UEMBEIRIED
HERROFE - WEZZ, H5HMN, R—FARETHEI2REEAL2ABLERERIT (£
2)0EYTHD. FEERZTNRT28 2HATHD, BEROEBIFERROFE KLY -
P—F 2OMIBNT, BERUZET 2. BEMOMMEE L FHEERIT, BPIRRERES
FFMBIIRICLAT, IVBEERROBMICEELEZS.

LA LRAs, CORRO—DOMNIE, BEBRICH LT, MBRHEESEMBEIZELL D
AT A THRBEBNOTERL, FUBEFEOAECHE L D -DMBIEENL LS
CRBAEA D Y —L LTHATH, BMICREBZS5ZXDRICR>TWD EEZISNS . JEH
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BIgR, —REBREGBIETCIIRVWD, MBEEICMI CTEEXBRORMICEEL 5L S
EELRBEHEZLTWEREEZIOND (43FHE2SHE).

R BRARANERBEOBMI= 5L SHER

RXBEORE ERY
x 3.1 29 3 28

BEBREOHBSEMN a1 2.8 31 2.8
EXBEOE—FR 33 2.9 33 2.8
GED BER, 4BHMORT— NV TROLNEBEXERLEDIDTH S
GE2D1L£<BETRY 2ELELHhLVWHLEETRY

BEBLPEVNSILERTHD APRDERTHD

3.4. BEBOME - EMBESEFRL FTEZROMNA B & DHEIER
FHEHERD, BEXEFHAE, SSHEBEPBEOHME, YOEE) /73 TNW500%
BEIT 2720, THEREBRIBETIROBMASZIZ2EEE L TFHEEZEOHML LTO
FMAEBMEENOMARE) LOMHEBREKREZRDCHZ. FORKR, TFTEZEBEREHMMA
RBT2EDICELFATICONT, BEBOMBERBIEEF I CII R EMBIBEETH
PBEBERBROBMAEICBVWTERIIRS ), I FTEERBRZ2BXBROBHENFTMEW
TESHETIIONT, BETROBMICS X 2EMBIEROEEE R RS JHsnm
5. _
Zhid, THILE - REZMDAATCWSI FTEHEREBR CEERROEFEFIME TV, HES
BOHMARBT 2 ) EWS A, Thdb, HElMEE LTFEERR2TOBE, MEN
BRYBBER T CEREMBEHBELDERBAUEAD r— L LTERAThZILEZ2EKT S.

(iﬂiﬂﬁﬁm!%?t%lﬁgsﬂmﬁ&&ﬁ”%wﬁ

3.5, 1 T4 TFEROBRA L 2D EHEGH
A2 T4 TEBRE LUTERALTWAHEICOWT, AEE, BLIUBRALTWAES
ORREGHZER UEED [ 4) TH5. dBF&ENL, 1FIT 100%04D4RA LTV
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EERRLTFEERS AT AL OB ICEIT 3R
—2005EQHERREICBIIA 7V r— FRBBRICEITWT—

3.

FEEHIT 60%DEEPFEALTED, BARLVARNVETORANZW. A bt 7ryay
X 2%DEEMNBBFEALTVWS., ZOSHBBELNXIVETH 59%THDH, BAEISRFETH
2% ThHhd. EHBICETCHRZHITICNWDB LI AL %DATH-=. 2hdicLT, 7
074w b2 zPY o TITO0TIE, AR 12% E{EW. LEALEDS, EELTWSE
XTI, 2HBENRIILTWARLIANVRABELED 66%L LN LHEHENS. 2h
&, 7749 b -7 ) U ITBBHERERBLOTWA VT4 TFERTHIDIL L
Zz2603%.

[2& 4] 4/1:' /7‘4 7%5&@%‘&%&:%0}@}%&. -

1.5 08-

.Z }‘y57jq7§,3 > JAERE i3, 8L £t —

32%

FHE 43 13 51 107 | 60% | 2.1 0.9
HESEREIE 1 107 | 108 | 99% | 4.0 0.3
7749w b7V v

4 92 4 8 104 | 12% | 1.3 0.8
VP E Y P4 100 1 1 1 103 | 3% 1.1 0.4
HED RbwrR7ar, EREHIT-REBUNLTEBHBARZTHALIOZVWERTCE Z 250

AR ST IHETHS.

2 7u74v b7V VR, EHAESAENBHETC—EOBALOVWT, R—F2AREODHR

ZRAOBEMBCRRIEZIDTHS (EVAREDHARLARTIHALH ).

) VA4 x27 IR, REBRRLYORBTO—ZEOMBARERXERO—RKER L OBMK
KRB ELHETHS.

L, BREOEE, FEEZESW, KU, EHEEEC M - M >WTERLTEE. L
ROBEHE, CNITOMRLUEBLT, BEOHACZEIIRONIBFERBEERTHOT
HH, FTEREOBELOTB LS, XEEH - FHZNICHEM L OBEETCTFEER I XFT LD
BEEMMLINTWE I LETRTIABTESZATWVWELEZISLESS.

4., BR2PEHREICBITIZ2FEEEL X7 LDEN

FEEMI AT L, E¥ - PEOEBLL N - ZOEOME L - ¥REE - MEE - &
EHR L Wo s, IFIFRERICIDBROTLZUEMDDH S . AIETIE, FOS5617
EHBR L FEERI AT LOBEEREA B, 7o — b RABISEBONWEY Y T VEE
11 %%, FEBOHBICI D ZDD I NV—TIZHF, AGIN—TICBITA2FEEHEL 25 A
DEVWEZBE Lz, —20 )NV —7id, #f55e L& 2000 RALLLMAE (554) THH, >
—oik, HiEFE LR 2000 EHEKXEOLE (56 4t) THD. ZOLNBEREUTICTI LS.
B, COABPIRALERZLERABIIOWTE, BHENLREENHZLVWSOTIEIRL, B
LF, 2200 I NVREHFIITCELI L, FOHIH T, ﬁ/7’)b$ﬁ§b={£€b\g_2:t;};
DPOBRALE.

21

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

BHEKEME B12E8B15

4.1 BEBRICL-TEEBELRBRDLDh3 FEEHIE - BEBEREBECBITIEN

At BB EELALE, fbE, ROS, ¥y via - -7n—, BBAGEMNRIEETH S
CERDLDNAAICELTIE, 2207 )V —7RICEZRSARWL. LHALERDMS, 2000 FEALLE
DEEIN—T7OBEBEIX, FEHIZL L THREMNBRLREHERODZEEL LTV, (Y
BEELRTFEHZEL LT, ROIX 1M THZ B EEILZRNERLEDS S 2%, 2L EZ
=X 10%, 3MeBFEZA-AET12%THD). —AT, 2000 BRAXRFEOLEI N —TD
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A Study on the Determinant Factors of Bond Rating
Masayasu Tanaka

Abstract

Bond rating analysis evaluate corporate bond selecting many different items through a large variety of views.
However, specific items and methods for evaluation are unrevealed. If the details of evaluation become clear, com-
panies planning to issue bonds can rate bond of its own company beforehand, so it would be very important infor-
mation for fund procurement.

This paper tries to speculate the factors, which may affect greatly to bond rating by confining to the informa-
tion on financial statements. And if the factor(s) are controllable for a company, it is possible to obtain and maintain
a high rating, which is extremely important for them.

Also, approaches to conduct this factor analysis are seemed to be different between Japanese and American
bond rating organizations. Thus, this paper identifies the differences between them.

Keyword
bond rating, spread, quantification of bond
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=iz b LA b 7> T 255, Bt M2 #TFSUVRRTL v k- BRI OBEG
HIRRCIE XIZ MBI RV K S TH B.

2. 4 A7V v FICX38F1ITOBEL

W, BNIFS U2 X7V y FEDBIROEEE  ZToE®ee)
WRERTE/-DTC, TORATLw FE2HWNWT, R& v = 214007 , .
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TV FEESEBARIEZERL, £ LTDE
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27V R, xi3MHFZL D) 2YETUIDHBI L N ) .
LU, IEBEIRRABEER, EEIIIER L. AA+ A+ BBB4
F—2 X198 FEN 5 2002F F TOIFRNRET S 3 BAHIBIZTL v KOOSR
HESAEERATHT S > 7 TH D, $HEIL19984F (B
KBS ¢ 13080, 1b2% © 106854K) , 19994 (BX
B435 © 15790, 165 @ 122804) , 20004F (FESHERS : 151800, 1b2F : 131854H) , 20018 (BSHES .
153884, b @ 12T8RIA) , 20024F (BSUEEES : 13788HA, 1b2F : 1188%H6) DEHI3328ETH S, LLE
ICL o TROEERAPSBMNITI SV ITLDR TV v FOHEEERE KD, ZOHEEESEMATS
JDERMEEAR L. BEFETIC, KBCI999FDOEBLSHSEBLEXED TV v FOBARK, RUCEE
ROHEEAZRT .

COHENISHERBDO S A THATIT S VIV OREEZP R D LB EBEBER L koW LS.
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EMSEHYE B12E8H 15

&1 FEHNRTL v FHEEX

BB desd
EFIVA BERE(RY) EF)VR REHE(R?)
19984 y=59.8e% 112 0.62 y=64.2e%112 0.55
19994 y=21.4e0- 21 0.73 y=29.5e% 1™ 0.69
20004 y=11.3g0- 21 0.65 y=11.4¢0-21x 0.64
20014¢ y=0.82¢% 0.54 y=6.10g°- 2 0.62
20024 y=4.21e°%4% 0.80 y=3.07e% 4% 0.89

3. BTS2 o ST 2 BROKS

3. 1 KFicBIFBHEDSE

HEOWTTZ V7 DR EBEREZMBABRRD»SHEEL, TOEROEREMESNT 27280, #E
LU= 5 0 7 LMBHEIR L OBBRAT 21T o=, 205 - FIRIROEBH TH%.

EIBUINROBEETH 55, Thid b U7-BESWHEE L (L FDIBGERTH D, HENROWIMD
B L7zdD (1998F~20024F) THD. iz, HERIIHER S SBESFRIM - -MEHERE2FEAT
22 L=DT, 199450520025 X COMBIREEEW L. 1B, JOBEZRALEHIIAE
ZRIT LT D REBDIFREICZOVDTEE LISBE 0.

W2, RETIHOBRMNT Z VI RERREMFEE» ORD IS LH X, L UI-MEEEZAWE
FERERFSMIC I DHEE L.

ERYFERICHW S HAEBOEEIIERICER THHDT, BEOLTMERZSHIC LD, AR
ERDONDHE L OMBHIBIFEEZ KD, ChZHEBESMRLICK D BEARZRIT O/, TORR, FEH
ORATT 5 > Z1THin U7z 1994F 5 5 200248 X TOESHEES, (LEEREIT BT 2 UBEEOMBHEE (R
B4, ZeH8, IS, RS, HPEMES, SIRMSD6ER, FHTOMBEE) 2&E L.

o T, FERHNERRAICIDHEE LTS VI REBERD LY RO EToZ. LIANE
EYRAHTC X HREDHEERRIZIF TR IWVERDPF SN 0720 T, THAAMICLDVEBET LIC
A LIIBERMER L, IhERAWERSERRATICL D HEEEITo /.

3. 2 R& I#DOMBENRERRDIHT
LTEEUMBEREE ATV v K OMBESHT 217 > TERIAEICAW 2 BEIR 2 —BR e DIAA

2. ZORR, MEHEIREKENICHEATES

L5102, MESHTICBVOTY, 4% ™

FORMNI S > U LBERSER O BIEIEE s‘lt;ua

F L OTHES T = "
FNT, BIES  VREBERERET 57~
B, BRILUEBTTS V0 R
L, HBEREICL D BB LRSS E o |
BEAZHME U, BRI X 2 ERRES
LTS o HEER (ERRR) 24 ot
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HEBHTOREERICHT HHA

B, EENORERBOEHEEZRT LRLADLEBDTHS.

RazEHD L, TEE L HMBENBERORTT S > 21T T 2R EHIRERE S ICONTRERZRL
TWBENWR D, TOZ LIIRMHTS V7 2REST 3 ECHMEBISEORAAD TR > TETN D L
HTESD.

o BERRAOERER2AD L, WAWARMBEEEIGRDAZNTED, ZOMERAIEDI TR
NWHDHBLN., KT T 22X > TS ERHLREOMBIEENI D AFhTWRWI ¢dHb. ThT
X OMBISHEN L ORE, TSV 2 ICBEEE5 X 30 HR L. /=, FERIOERIFAD
PERKPEMRACIRAE N HEOMBISEORKOERRS. £ CARTIIERRRAICER DA
NEBEOMEIHEORE, FOREREIRRE, RERBICL DRI SV I ORBEEZREHT S
Zeil L. ZOERIUTOEBH THA.

b2 R IDaFIlBIIREE
o5 % CIERR 1 OIREREIRFREK
. b, C aEDEBIEBEHRERY
ta n,, ER I DaFICH AT =R

X517, AWTII ERATCHEH TN -REEO2AKE100L L, BUBBEORERROY =1 b Z2EH
L. '

FUIBSHBSREED200FEORATIT 5 o 2 BIT 5, FE LMBIEEOHERE, ZEE, V=
4 RRLEHBDTHS. BESN/-MBEELFER, FEMATHRT L, MEEL HITHROR
HTHZREAS, Frvia7n—»HIIHH, RNTCREMLEERDIBIRTH 5. RN D
SIZICBA L CIIERRICBVWTETOEDA SN, BUTHEE - FERICBIT 2RO RETRERZ
HoNRPD .

£ 2 200FE0AHTZ LV IREERDOY =4 b

T4 SHE | BEE | weight | Ffweight
AR BESE 5 0.531 51.21 51.21
HAE F¥vi a7a— (1005 H) 2 0.200 19.27 70.48
TEM BRIEARLE(%) 5 0.15] 14.63 85.11
AFEM FWEFEEOQOLM) 2 0.08 7.79 92.90
Bttt HIFFROE-5EXH (%) 4 0.02 2.09 94.99
N FTLEEREE(%) 2 0.02 2.08 97.07
R FlEA R E R MR (ATEL) (%) 2 0.02 2.07 99.14
et EWEEE AT E (%) 1 0.01 0.86 100.00
#*3 b:EEEUC:iﬁié ntﬁzfﬁ?‘é’%‘%@'b A Sk
NEEHLEDLOD HSFEcERLE. /=, 90
BHEEEDOY A PRBRINCE LD (Z w0 A
CCRHIMBERL ZOMOBRICELDE) B 70 e .
OOHBERIT R LI ol SN N
W5 £ADL, MRELOREBEOY =1 TN
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BEROY =4 b @{&Tliiﬁﬁtﬁ% ELTHD 2 x"; T Tt
RENUBIER (REGS) TOBOORT T I RAME(TOBORE)
WCERALTWDE LRy, FIEEREZRT - LR (EDBOESE)
0 . ,

oo EEiER SN EETFERS B LA
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& 3 HEEER AN

EB 2 £ {kweight
BEASE 47.2
Blxryvrazo— (1005M) 23.4
& |mEwanE (%) 13.3
s |EEEERNER ([) 9.7
REERIAMALEHEERNLE (1050) 8.3
Frwyavo— (1005A) 38.6
‘A 22.8
£\ pemminumnrz 105m) 9.3
CFEREE CEMFH) (%) 7.8
EEEE (%) 7.8

3. 3 MAERICXIREERD L > RO
b U=EBREAH Ik, BRICIRDAZNZUBERCHIRDDNTYINHELDT, IhbEX
DEFHANTRAHTI SV 7 2REMIZBERE T LRV PERTHS. £ T, LR TIIHD
RENDIMBIFONSYFEWZ, S5, BRI LITRHRISHITADLLSICT 20, HERE
N LEBS A 2TV, ZOBRESNRETBIEEZAVWTERSERRMIZ2ITTO & L.
AR CIIOBEERNCERS AT EIT, BONEERSBRETESRKTEMIT L, REEROEZRE
iz, BRBLITO@EY THS.

A A, A, S 1YY TIE kO EIER
T Iy b+ o Py PRI S ; - by VY TIVEE kDE j ERADERSER
21—1 J ZI-I J 2/-1 1 A B JRAOEAE
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R+ Rebya + Ry n: REFEE 0%F COERIM
R, : 8 j ERADESH

MOTEIEEZ AV, 2EBEEEEA LSS ERRRA Z2RENCSERSMER L, ZhehOUGERE
KDz, ZOREFRBOHRZROICR LIz, CORSDERRITTIER L /=2 & LREKRIC, BBEA
BROBMTICRIITRENIEECITREAICH 2 L HWRTE 5. £/, Al L7z H5ETHER
SOMETHIROBRF Y =1 + (FRER L ZOMOBRICE LHHD) OHBERTICR L.

H7& D, ESHEEROEBICBOTUIFMEERD Y = 1 FHWFRICENC EHHEEETE, OREX
EHE—ETENY = POEETHELI DD 5. 75, (LFOFERIIBNTUISURERD Y = 1 b
IIROBRIZHNDPRDIETL, ZOMOBERDOY =4 M ERT 2@[HH 5. MEICITTEERFHY
BHONDPEDOBRRITHATHS.

4. XRES HBEOREBZE T

4. 1 BXORTIT( O ZDIRT

FHERATF AL DIT S BATITF IR, NRIEORFEREEMICEIT 2 YR SHOBRENRERTSH
A5, FORBRRIZIBRVWLL vFREREDEDHHDIIPLEIARNVENWTILS. LAL, BFFTZ
DENI vFU EE B XS THNE, BTTESHORORBOENE ZITER L TWSDO0RETT 5
DENHD.
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3.4 9FDRTYY b - V=T AV ITDEALTED, mORICIZZ LYy M) X7 OFHEICHR D
KERRBOEDHDENZS.

—HAiz, fHERHHEZFORBEENFETIEDY 7)) V) XV EFHHRIZ LTS, 200140k
HMTMDY®OBEADY 7)) URAFHFIZM+HITH LR & IfHIHARD Y 7)) DRI ZAME LTHED,
mtticiZl ) v F ORMIZELELE L TWS. ftORFIFER2Y 7)) VBRICEZ DL, FRLUAND
BRICEADDEICAANTRE, V) UBAHTOERLETHIS. 4 v FORITITEDS> B2.4) v F
BT VUAOBRICEZHDEARTIENTES. X hlitOBTITEIY 7)) L UANDE
R X ZMADIEBITKENENZS.

4. 2 MD Y#tiC B 5 HBEARERRIMT
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AT REARSIX2001 D 52002 F T L L, MREFFIZ2001F (BSHESS : 118854, (b2 : 116854R) ,
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AT ORERRICHET H85

K10k EkS BRI L 2 BRFIHRE L2 DTHD. T THIMDYRIZR& I#t & thlL
THBREDY =1 PMEL, ETOBERICHED R V= bIFLTWBZ L HbHS.

5. AIGEDEIMEDIRE
KT CHAE LAt e BRO 2614 %, 2001FEQEYRR TV e BRISHE C L0020k
FEREEL, ThEIBEORIE B URR L THE.

x5 ALGETFALETITERE& I ORTT OB (MEEEOAE)

R & I O#&ftiT
AAKE AR BBB#% BB#& @zt
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ZFOHEL LT, 001FDEHI S > 725 I—EK (MA, AA+--) 2L, DD, SERERE LT,
2001 FDFEE S N HBIEEEEHAZTH L Uiz2E 82 AW -ERRAZIER L7z, ThiZ200248
OMBFIEREOEZRA L TA0REDKR(HIZ > 22 FRIL-. 2B, FRHEIZAA=0.5, AA+=1.5~0.49
-+, Aaa=1.5, Aa122.5~1.49- L LTS > F T L=,

BATI T > 23Nz A =0hRiE, R& IRHIIEBWTIB0.9%TH b, MD YAHZBWTIXTL.8% L H»
ROBVWKETHHRLTWSEWR S, £, ThEEENICEBLTASER& IfHITBNTIHEE
2FETT8.0%, ESHIHMET3.0%TH D, MDY RHICEBN T REETTT.8%, ESHSILIE T
66.7% &0/, 2D ehs, R&IfEMD YHOBMFIITIIAGEIIBITF 2 ERIIFT LA RN
D, BSHEEOEBIIBVWTUIRHMOERELHSND . THUIRIFEAERLR EORD HICTRHBSBE
THHTLEZERL TS, B, FIFIR& IICBITIMERO T L =TT & ERBOKTITE2E
LD THS.

6- *‘:EU(

FRFISHRORATT 7 > 0 DREBR ZMFARADERPSHEL LS L L dDTHS. Z0D
128, WHERE BNRRICDZ>TREL, TheBMHT5 2o L oBIRAMi2EI ko7, &
Tz, HRORKRKGEM T AL DRI DN THEBMT 21T o7z ZORER, RO EHHIS Tk
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-7,

OR & I #OREHT 2 LTV B BEIZBEPHEIRZ T+ T E R0V, LB~ DA
ITE3. FLUTCZOMBABROY =4 MIEEXETHERAICH 5.

@QR&IHHOBAHFIICBNTKRERY A b2 EDZOIIFEBERTHS. LHIrL, 2O x4 MIE
FFIRBIET T 20 BIADBDHAID) THdENZ LS.

@MD YHDEIHHIBOTIHEEBERD Y =4 MIhR KL, "M, Sk, BEMRY, 0%
FHImIC VWS NARERMROBRMHED 2, »PROOYA PTHRDAEFNTWS.

@V ThORKTITER OBRAHTICONT BIEHERADERFZ T TR ZOREERZPRIIRT I LI
TERWDS, ERICARERIEONL LD TH L. JOMTHBAER (Hifif, €Y%
ARE—F, AMARY) 2B LTNRT 2 & & b AR ITREER RS S.

OBERIC, AAEEZAVWTHRMITIFRZITY, FREEBOKRMNITLOEDORE £2{To/=. Chick?
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RERFEITTEICE, EAME, SEMRIERE, ERBEEMEE, NERERE,
LR ELH S, BERIICIE, ERREMEZECHTMEREZEDEIS | Frvyva7o—
HENMENT WS, 74 Y HEETIE, HERNICENIERBREMES©PIEH ERE SR H &
NTWAH, BEAGETIE, EBRNICELS LI hsEIAMEFIEE TV 5,

A TIX, BARCEIEIUHERE % BIF T BB YT~ E L T, BEESHIREO
BEMA BB L, RO RappaportiZ & - TIRIBE N Z5| AL 2 METL T, & 5HICEM
O B AE DB % BN EARE (M A A T2 HE AR & FRSRAOICEREE T 5. k

<F—-U—F>
BI5 EXAARTE, EEEIVARME, B ORMME, BAaX b, REBERS KX

Payback Period Methods considering the Cost of Capital:
Discounted and Premium Payback Period Method

Yasuyuki Kazusa

Abstract

The method evaluating capital project includes payback period methods, accounting rate of return method,
net present value method, internal rate of return method, and profitability index method, etc. The discounted
cash flow methods such as net present value and internal rate of return are excellent in theory. In practice, the
discounted cash flow methods are used in a lot of U.S. companies, while the payback period method, which
is not so good in theory, is used in most of Japanese companies. Why do Japanese companies prefer the
payback period method? :

In this paper, as a part of the researches that study the reasons, first, the characteristics of simple payback
period method will be shown in detail. Next, the discounted payback period method advocated by Alfred
Rappajoort will be reconsidered. Finally, I insist that the premium payback period method means a kind of
discounted cash flow method based on the concept of the time value of money in theory.

| Key Words
discounted payback period method, premium payback period method, time value of money, cost of capital,
investment breakeven chart
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1. B TEY S nizEPUHEREE

B RAKERE, AAERIIVDY B 192FEDN T VIRFEORIET ¢, HRIEEZRZVWEE
RELZZRTTCELY, COHMEZELC T, BRACEIREREREOREESEZT L L TAS
VNV TS OERITE AIKBE IIRTE L T & 72(FAKT, 1997, p.55).

REFEZHOEETEHRIFE T, REREIEENTESTETS. Larl, &%
PREAED 1D DEEEHEER > VRITH SDBAZICBEILKET 51581013, ®RE
RENCEANTHORB LAY, BEORERE 7o, RITHMELE U TEEINEOIR
T L THEEENASZ EIZ7 5 (L#8,2003, pp.6-11).

BEREHOBARE TIISRITEAEBEIKE L TREFEIEITEINTEEWVWIEX
CEBLT, 8, HARECERIN-HERFTEO-HOEUAMER, RITHOD
BEARIBEIRE L CTIRETEEZITHIRD, BEENTWEERTILLABVEIIIIDS
9, ERRREMEECHBAIERELF UL, B¥OMMEEYZR L cERAMEO—E,
ThbbLbEEEEAMIETH - -2 L ZBHS I L1z (E#4E, 2002).

CDEIRRRENLT, THETRELOHLPSBERIHHTEREZB > 7228, £TOK
i3, BoOBHMELZEL -EERDUARE L BB L /BBlc, TEXR2IX bR={EAEF]
FR| ELIRELTWZELSELAMMTH . ThSDOH|PNUIICA B72DITiE, £T&
—#E 2 EA R P DT T, B¥OISRIMELZR L /cEBEENUHARREDVRIIL S 52 &L %18
WMEICERAE T AWENH S, RIZ, TNODOMET 2B EA T, BAREENEYAREZRIF L
ERAYWD TRITTANERH L LEDN S,

EETIE, ChETERXMEOITHVWTE TEAIR PRSHEASHFE] LVLIHIREIK
Kb->T, — B2 ERI R FOREDT TENERUEARIEO ERAVICKILL ) 5 Z & Ziwik
L7z, LUF, CThECRERLICEBRXEABTNICORVERT B NH5TNEDL, &
PR EURRNEO M AL ML, RICEFDEREWET S H5EE L TREBEIN/E5 @
INEARIE A RS L, JBICEARZ P 2BV CEBEPUAMEZm LS &7 5.

2. B®OREME % B U7 B ERAARNE
HAOHE L, FETHEAT SRSV LXZERO L) RERE > TV 5.

I : FIHA &R R.: t EEOHREDEINER
CF.:. tEEOHEREHTEAE n 7avx 7 OB
c: EAaIRMR

B b [E1UHA RS (simple payback period method: S P Pi%) T3, REFHIFROBREHRALIC
o TR2ERNINAMEZEHEL, ZORPFMMEVWERERIIEEBRZRELAREINS.
BERMEUEAM SPPIZ, ROXTEHEEINS.

I
SPP= cr (1)

HERNEAREO T T, BROKREEELH 51581013, STE S NBEYUAR OFEWIELZ
BEHEIBEENS. | DLHIREHENZWVIESIT, EUUARSEERGAR L D L5810
i, CoOREHEIIRENICEENTH A, 2FONEEH Y LI NEZ Liciks, B
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HAIR N EERL BRI
— 45 | DI & SR ImDIBIR i

FESHARR IR LT, W2 DEFREEFRMERIN TV S,

EF® HEVEETHS — [oOBURMER, b VEELRTEZSEL LGV L
ARBEIZAVWONIZD, HAIWIMOFEEZFBETEAOEMBEBR L L TLERLTWS.,
Fa L D LEEUEREFTICE > TWADLSTH A D (fEHE, 1989, p.370).

ERQ@ SRR EsTEYEE TS — [ZoHEE, REtEL 0 bHBEHREE VL
TeWICEREBOWEEETHY, BINEMOEVWHDIZEREDTREM LS, #izEYY
HEORWHDIZERAEERECRIRICXSINELEEZONSEN S, TELIEITERICKRER
*ENTEZ DR > TENCIRERERTH S LT 51 (BH, 1979, p.600).

MO E¥oOBRMMEEZERL WS — (EUEMETIRESRAOKRHNER Y Z
RICANIZV, ZHIIREEMEE LB ERELERSE L &, REMLBRRLEBE (1B
H,1979,p.602). 7027 D2 TOF+va7o—H5WIEORKRMMELERL
RO T, WEBRREAXMEHDERE 72D 5 %) (Bennett & Hendricks, 1987, p.45).

O ENHAMEEZELBROREFAENERI LTV S MENREARIE, BeMoR
BLELTRIERTHAL, MEORETIIRV., REELBINL 2RI ENZTOMBEHIE
BENENMIOVTIR, MHESRVDISTHS] (FEA, 1997, p.542).

KARQ  HEME L 72 A R UAR A BRTE T2 » TEMREAM O BREF A2 VWMIERE L7
SEvhE W) AICEIL TIBIRE RS (R10, 2002, p.25).

bbb B A, BMENUARIELE > TWAERICNTSKEDH 5. Biermanld, [FFEIZH,
EHARIZEETE 3 Y R JRETIZRWL. FIZE, IARNTATOF v v 7V, GRER
EFEEZBATAILD LEVWEIUEE TIThILA. LHL, F+ v 7IEERICIEZSNIIENY
A7 %¥ > T\W5b ] (Bierman, 1986, p.6)& L T, A=K Y 2 7 T3 <, m@M=8U 2
7HHBETIvII—FETRRKRLTVWS., 5\, BHEPUHREOTTIE, Tw(
RABHKICH A0 LMW, REX LW LB L HFRTHB LWV IEMRIC
RBEZETHAH. WEx LT, EUUEMIEY oIS L, FERMASELLRZVDS
THb] (kHE 1989,p369) ¢ TLHRBLEEOMIITHS .

WFhIZLTH, B 0REIT, BRSO L THEOMEELEE OB XN
TFfiie EDEFREDTIMIBHOD, RARMLTEEUVLWHEZBUETHWE I ITED
ha., Lobly, BHERBYUHRETIE, BEOKEE & HICHESERABEIERMT SICLhhb
59, BIHAFOHEICEL T, BBORHMEIEREIN TS, ZoRICHHISEFRL T,
BEAENHARE L REMN KA (B, 1979, p.602) ® TEXRLERIRAI (KE, 1984,
p3NEE->TWBHELINTWVS.

O L TIRERFIEICEL T, BRI, KR ORMIEE 2 Z K L /2 EWRREMEE
(NP Vik) PHEFERZE (1 RRE) MEnTwseantsn, ERICH, 1970FARL
o7 AU HEETE, ChASDNPVERI RRENLS —BIICELN TV AKIn &
Farragher,1981,p.28).

s, EUXHARTEDIER L RERNRZRA] 2> TWAILbhhb o, HEREETIE,
TAYHLELIRERY, BNEAMENBIFINTE /2 (%, 1989, p.119). TS
A, ZORIZELTYH, bBBA, INETREELORFIDIRINTED, ThoDEL
BEYEREEDEFR @A L - BHR I Th -7 (KR, 1984, p.33; 1478k, 1967, p.23; 183, 1991,
p.33; {£7E, 1989, p.379). WM, TNOSDRBIIVTNHERICETS. LHrL, BEHARE
3 FTEOBEMEZZER LV EWAHEIICL T, BRR@EIMIEALITTONATS
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otz
O ABIEOh T, BEi3 THALE T, B¥ORRHEIMELZ MK L /- S8R EAMIE L E
BAXNTWz) ZEAHRNICREALI-DTHS (L4, 2002; 2003).

3. IERF vy a7 O—OBEMEEE U215 B

B EARFER 1IFisher(1930)I28 % F 9 5% &L E LT\ % (Bierman, 1986,p.4). LD L

TROBEAESICII0E L FRTNER SR o7z, 19614E, BBEFHICLS 2MOEE
2 &> TREDOHFRNBER ZRET 57D ICNHFmBAEA S N7z (Bierman, 1986, p.4).
Dean® TEAFTHEIG] (1951E)<‘:.Fr1ednch and Vera Lutz®) T2 DOREIER] (1951F)0FNT
H5BH., BEHKENCLIE, TchoofosMhrtRsn LN, BEERIRE T
A=z, BEIYUARME R LR E R 3% (average income divided by average investment) & VY o 7z
B % FIH L T\Wiz) (Bierman, 1986,p4). LHL [ I/N—=/)N—F - EVXR - LE2L—] &
BB & 172DeanD 1954 FE DRI, BEREEI/EAFHICEIS F v 2 70—H2EAT
HRBIZLEODITEETH > /2. DeanlINEFIBRREDOF A AR LIz, TOHEIE, Frv
Va7 0—DREMECKEMNTOILE L RS 120FE (B5|R) 2 RVWHIT I LTH- ..
""" NEMBREILBREERMATRREIIZITIANLGNS &L ) IT78 > 7z (Bierman, 1986,
p.4). 19654, Rappaportid, HEFDRFEZRD LI IHNTWS.

FEMUEARTE L, RRE L TIREHE AT AR RN AETH 5. EYUHAR LA
MORITBICIZEAEMEEZF 2V LIcBLT, BRELBICEZHSIEVERLTDH
AZcHEbod, Thid, BLOLEICBITIEARNIHOFFHICE W TRHEINSHE—DR
BHRETHA. E5|Fvv a7k RATEIASHTERD, Lti UISBHIRYFER &
L TEMNHARE % E8E & 8T\ /= (Rappaport, 1965, p.30).

Rappaportl3#EiT TEH. FWXDOBEHIE, %@J\—LODWE’Z?’“% L, TLTASED
< boe LT, EUEMogR S Nz, 2% 0 #5|EYHARK (discounted payback perlod)
%38189 5 Z & Td 5] (Rappaport, 1965, p.30).

1950 DR ITLIRE, NEFERE (1 RRiE) HRFEICT AV IBRICERLTW o722,
ZNTH 2 BEHA 2B REIIREOCAT E R > Tz, 2 DAXICEE L 7zRappaport
3, EHN2EHIREICEAD R MR bAS, EISIRIPURARIEZIRE LD TH 5.
BIIERHEARICT ) RENELEGFETH 5 AR (borrowing rate), I & UBZFRMEELS
THY, BREYR 7 & O>RERDT ¢85 T % 5FF T 5 BTH|%(lending rate) & 1514
Lic kT, 2o TE&FFE, L InLETId TRSREFEZ]) (“opportunity investment
rate”) & FERF|RIT, EI5(F v v a7o—Il& > THEYBFETH S (Rappaport, 1965, p.30)
EERLI.

50z, TEHOZEPUARMETEIR, oM, SHOBARIR N EEER TSI LKL
TW5. {Z#89ICHIE & 117 [E4X H (the conventionally measured payback date) 23 % HEIE DR
%43 H (break-even date) TdH 5 & TRT A 2 L id, BEEANaX M2 L THEETESLWVWHZ L
WKE LW, X0 EENREREE, E5IRNEMERIC L > TRRE NS, EI5IEYHERIE
BEXHEXENT 2-HDICBREEDOHESF vv a7 o—0 TRERENRR) TE D50
NBHOESTHAS. CoffEokby Tod, (RER) OBEBRSBRRAIL, BFNEREZ
o & e b (Rappaport, 1965, p.32) & & fz. £ LT, #HEAREEREI00, 00 FiL, B
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BAEa2 e SEL 2ENRE
— S5 EIBUNREE & ISR —

T, B51R15%E LT, R1 DI BPIRERRL.

F1 ESIEMUAR & NiaEtEfa®y OFtE

N (2) (3) (4) (5) (6)
A | 8% |RERAEH | IFLOBE | HEHGAKH | BERAKHO | #EEIHR
fn By | flifEat15% | OIRIEM(E | REREMME | =6) /1)
to | 100,000 o it 31 %
t 20, 000 . 8692 17, 392 17,392 | 17.39
ts 30, 000 . 7561 22, 683 40,075 | 40.08
ts 50, 000 . 6575 32, 875 72,950 | 72.95
te | 30, 000 .5718 17, 154 90,104 | 90.10
ts 20, 000 . 4972 9, 944 100,048 | 100.05 <DPD
ts 10, 000 . 4323 4,323 104,371 | 104.37
ty 10, 000 . 3757 3, 759 108,130 | 108.13 <PI

BE) D) F vy va7o0—IiRICSITRS NI,
(2) DPD: #)5|[EI4X H (discounted payback date)
(3) PI: RaMFEE (profitability index)
H{FT) Rappaport, 1965, p.32.

Rappaportld, TDR 1 ZERDEHICEHL TW5S.

MEAER 72 BRI EOBE T2, BRARESH IR ER,NIEMTRNE NS Z L,
ZLTZORAT, SHIIEESERICEZET LI LEBRIRERTZEA). bBBA,
NIZL{BBEYBCEIATHS. BERS, TNEREBTLEEAOREBN, £SENFIBAIE
ELRVWEVWIBSFHRICE TV TVWEDSTHS.

COFTEEEZRFTDOSHNZE D THSRERRE] NISBTHD> TWELRETS. D
0, RENPOFEEICL > T, 15UPREZATRLRENER & HET AL(incremental
cash flows) DB L EI5 (R TH B, - RETHOFTERE TRE5 I » b ETH B &
FABELARIV, EHNICHEINZBEYAMO T TR 3IETH SN L IINBHTH S, 123
FERITIE, RHITHRBERDOTINOHEEUILTWE Z &, DF D {EHN2EYUAMETEIC
Lo TRBEINS L HIZI00% TRV &I HEFE L2 X W] (Rappaport, 1965, p.33).

EHNRZHBEIRETHA ). BSREFEXRISE2ZERITHIT, REXORIPUER= I8
WA &, SETRIRSSETHL LRI TWVWS., K LT, EXaZ M5
R U 72503 | EMURAREAURIB X N At, & DR B80T, BRI 4 kD B2, 5
BOREFARCRBORMMELEEL 2L Th b, .

Z ZCESIEUARMEOHER A RLTE ). )KL BTHAHERAL C FOIREM
EERD, ZOREMREHLE L RIER, LW TERREMENP V=015
EREHETS. chid, Kok TcRrans.

A CF,
]_ZI v (2)

EXoFEE k% TE5IEUXHAR (discounted payback period) | (Rappaport, 1965, p.32)7&\ L ]
~+ [E XA sl (pay-back period with interest) ] (NAA, 1967, p.121) & A TW 5, EBH, €I5|EYUHAR
< EEEUNHEAR O & X, BEFHEE NS D) SHErE ., FI5( e R > ZHE AR
DLE, NHEHRL] tHirans, LA AL, ZoB5|IENEAREICIE, BEEEREBEED

45

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

BEHLit® B128815

QT 5 EUAMBILIERORERMABEI/BEI NS L W IEAMZRINTV S,

4. EYIRESERFICER L 7BIEENURRRE

4. 1. EP8EMARDEE

23| EARIE I, SBOBESHTAEIOER L TEBOBMMELZERS Nz, SEIE,
AFOREFEEEL TH LD, —MICEENE & ETT B8, BREHEORESED
B2 BLTEARIZR MDD DD TWAEEZ B ENTES, ENTREBREREL, P
WEEICOBEEIR P AMATSHEL LA, WETRRERICEADT R b 2 EE L 2B

MPPPeEEINI, RDEBVTHS.

_ USEEErEEaAN _ gEes
P e wm CF 9

ZOENHAR PP P, BMEIHARE L R T, ERAX MESHSZITRL 5. Lz
5T, BRAX P 2ER L TRERELZITHISHEICE, HHOREHRL D bR FHELLER
a2 MEMSZTENE L TRERE) $EIT 5 LHERING. £IT, ST OMMR
BRICEARD R b 2ER L /- BEYHARME % B8 B{UHA R (premium payback period method: P P
Pi&) &Rz &z Lz,

B TR ERERTELAHE T S HEICIIV20EZA OGNS, 2T, < B, #18
B [, BEFEOZFEGH N, BRI MR e, BEHFRPNERLEVHIRENTT, |
ERELIENENE HDE TS, CORERRITO-VOTHEERFELRLEXLTH 5.

ZOENSEDT T,
BERE=BME=nRE e (4)
LD, SREENEAMI PPPE, ROELHICETETE 5.
nk
PPP= F e (5)

T, BEHEHECEHPREINLEUNERIT, ROLHICHETEIIENTES (L4,
2002, pp.66-67). T ZTIL, WHARERA I, EAXA A K o, BEOHERWEHRTHSDT,
HAR O EREINEE L,

| EROREKENE  (1+c) [—R
PERORERENE  (1+0)'] — (1+¢) R—R
SEROREREE (1407 = (140)'R= (140) R=F
NERORERENE  (1+c) -2 (1+¢) "' R

L5, nERILEXERTE S LT,
o (1+¢) "I-% (1+4¢) “' R=0
(l1+¢)"] 7

R= — =— 1 -+ (6)
-1
;(l+c) ; 1+o)
LT, BB REETE S, 0B EAXONKAT S E, EEENEAEM PP PIE, RO
EHICHETE B,
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HEIA M2 EEU 2Pk
— RS RISUAR L & R w1 IR —

ppp= A _ n/ e . ()

CF 3 1
F —_

LT, YIIARERE [, 7oV boRESE N, BERABECF, €L TEFaR b
ck 52T, BBoOMMEZZR LB, TobbEBRIEIM PPPEHE
TEIENTELDTHAS.

ZZT7uvzy bOREEGE n 2 BEEER L T, EEENIM PP P< ni2 5,
MRatEdH ) LFEENn, B PPP>niold, TEMARZL) ¢iHEhs, Todx
7 F OFET N BEITEMEAREL E- <AL TH 5.

1B, BN TROIBUEE REZMAB L TRERONEE2FTET M0 5ELH 5. Thid
BAREIE & FIENTWS (P, 2001, pp.223-225). BEAREIWNED T T3, EMUER<EEH
A CFDIBAIC, TORERIT NEEH 01 LiFHEINS.

4. 2. BIBENUEMEOBER DT

LZAT, BOBMEEYZE L BB+ v v 2 7o—ikicid, ERBEMESE (NP
Vik) PUREMEIEEGE (P 1ik) RE1rH -7 (BIR,2002). NPViETIE, REFRAEOR
EMED SRR ELR % 2= L5\ /o & EA A IEBRIRIE (M B (net present value: NPV) & L TEHE & 41,
Z DEWRREMBEIIZ & > TREZEONEEAFTHEI NS, ERBEEMENL VIIRD L ) 123

BHEhs.
3 CF.

NPV=2 Osm— -1 e (8)
BE, NPV> 00L&, WEEE TNREEH V) L¥Eh, NPV 0Dk E, T
W L) LRI S, .
LAHL, 702027 bOREENRLE LS, HBOERE L TNPVOERKTIIN
— PGB DTEE L (RAM,1998,pp.309-310). &2 T, EXH &I N0 HIEME
(profitability index method: P [{X)Td 5. N&MIEH P 113, KO L)L TROSN B,

Z CF.
pPJl= (1;'0) O 9)
EZAHT, NPVERDHBHBE, ROLIKETES.
n CFt _ .
> TEWAE 51+NPV 10)
ZDMXzOHXICRATEE, RDELIICESZLNTE B,
i CF,
pre (+o) _LENPV. U

2T, NI P 1> 17261, WEEIT NIEEH D) LM h, PI<1RS
i, TIEEMEAR L) L¥iTEn 5. ‘ .

M HARE OB 2 AREIC T 572, EBENUAM 25 E TN Iz 20
THRATEE, RDEHIICRTIENTESL., kB, ZOBEICHEERAECFII7ToY
N OREGEEBELT—ETH S LIRET 5.
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BRAY B12EH1E

nl
= e———— e seesseses 2
PEP= = NPV .
1
=P — T seesansss 3
n Y, 13

BkiEWC &3, ORXOARFICIERREMENP VH, X0 EIRE P 15
EFENTVWAEZLTHA. 22T, EEAIUHAR 2 IRETEOZE G n 2 EERHAR & ¢
niE, WEHEREKO L) IZFFHHEI N 5.

PPP<n O&g © NPV>(0 © PI>1 — PuldHy
PPP>n OFEEg © NPV & PI<1 — P&EMRL

PPP, NPVBEXUPIEDMIZIE, ZD&)BEMBIFRIKITADT, NPVTHE
T AERRIEMEES LU P I THET 2 EEETEO VTN BV TRERE 2 FE L T
b, BEIEIWEEIUAMEERA—C2E. 22hs, BRAR + 2#EEL EURE, 7742
bHEBERIARER, BN b2 EBORMMEELZRL REEEAEDO I DTHSLE
5. :

5. BUEHIIZ & AR ERFITE DR

TlE, BEFICL->-THEELTEZ D). W OHLDOREFETEEAUER TS0, LITO&
I RBEMG TRESTTEIEFTE NS EIREL L.

(&HE) T :.®_&E%E 1,000 HAHM
n:/}E 7OV hOEEHY 5 F
CF : RBEEHRNE 250 A/ &
c: BRI PMR 10 %
ZLYE R YTHAR 5 &£
[BIYR 5% BEYFEAEENY
OEKBIEMEE (B)IRXL DKRDB)
L CF. <& 2,500,000
NPV_Z‘ (1+¢) ! }:’ (1+0.1)¢ 10, 000, 000
=2, 500, 000 x 3. 7908-10, 000, 000=-523, 000/ < 0H-®EERL
QI EIEEEE (XL DKRDB)
}‘Z CF.
PJ= ! (l1+¢c) ¢ _ 2, 500, 000 % 3. 7908 —0.9477 < 1 —IUASHEZE L

I 10, 000, 000

OBHEUUAME (VXL DR B)
I 10, 000, 000

SPP= T = 2. 500, 000 =4F < SLE-PEMHY
@EEEUARE (D& DR B)
I/ 10, 000, 000 _ 10,000,000 _
B—Zn 1 _ﬁj " = T3 7008 2,637, 975H
- (1+r) g (r+0.0¢
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BAZ 2SR RSN
— S5 1 EIRUG R & B ISR ik —

nk 5% 2,637,975

PPP= CF = 2. 500, 000 =5. 2759 > S EEMERL

N o ORIEGITIE, BREIARED 52 (S 01 LTES N, fOBERNTH
b DRI L) &7, D0, BAIR M #EM L - EIBEREMEIE, ERSUEMES
B URBEIBIE L BAM Y b o L REE LTI Z LN TE S, -

WE, CNLOREREHEIC L AHERRY 77 7 ENE, R10&Hens. 0N
D& ZEIZIIER (F) B, R TECRBERLESHEAE ($8) BRINTVE. BeR
AEHBREHEEEL 25 AR OEEDGARE RS, £2T, ZORE REEBSIER &

MERZ &IZT 5.
X1 #EHADHIEE
(FAY _
1,500 -
1,400 ]
oo T BN CIMERORE A D A =1, 318759 4//ﬁ//
1,100 .
1,000 ¢ // NP V-52 rFq
................. -t &% (1, 0005 P9 » i
o | =
700 [ (25075 F/4E) z////’ij::;—"""”‘ j
4 800 [ HeWAE == , |
500 et : -
L [ I | P V94875
I”° — BUEIE (P V) -
100
0 ¢ ‘.f,
0 1 2 3 4 5 '\ppp 6
$AR () t SPP (44) (5 3)

(BAEENAM)  (EBEEUAR)

K 1ic&nid, BHEEMEOBE, £/ 2505HOBREFATES b EMIELLH L TN
TE50T, AFETHER LERNTE S, BXa R M RI0% ¥ EZET 5 ZHEENUHMED

B2, VAREHEICEARAO R FSISEH’X_tﬁJ}LT:ﬁ%ﬁL31875P3Eﬂfs‘3 250 HDHR
ERAETERT S LiC2b. ok, BN =RBEEE KA 5.3 & 725, EK
BHEMEEOBS, SI5IRBUELTREFEAEIFRD L, b ERAB L /o8 CIERRIEME
NPVHYE-52RE2 5, :

ZOOFER, BMEIUEME T, BESEIT MUEEH Y ) LM N DAY, EKREEME
ELEARIZ P HEZRBLUCIEENAARRED, MEE QRESER XS L) LM h
B EN, —BHTHEETES.
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EESGE B12EE1E

6. FI5|Fvva7u—iE0—iEE L TOEIEENNAARIE

AR TIE, BRORREIME % 2 L - BSUARE b 5 SISEARE & & 0 BRICRE
T 2728, FTREMEINARIEOSMAE S ML, RO\ OBHENHARE DR * %E
T A5=DICRBEN/-E5 | EINREE AR L. ZoBEIE, ERORHMEZERL /E
HARED—ETH 35, THREHEROSBIEH L DO TH o7z, ESICEAILCERD
BB E 2 ZR L - EpEMEo—fEL LT, HEXOSFIEE LcEBEEUARRE Z 1218
L. '

SIEEIEARE T, PIHRIRERE 7, 7o 7 FOREGE n, BEFAKECF, LT
BARaZA b ck5xTRNE, ERORREEYZE L ZBEUXEARM, J 72 b EBERIAM P
PPAEHETHZENTES, 22T70V =7 b OBREGE n ¥ EREHAM S THIE, 4
WENHAR PPP< n72 51, TR&EMH V) LM n, I PPP>n7z5ld, TEN
2Ll LFHEENS.

SN PPP, NPVEBEU P IEOMIZIE, ESEOHEIZ D W TEMBIRARILT 5
DT, BIEENNEAMEIE, EWREEMEE S L OIUSHIEEE & BA— 00 E 2175 &
ENTESR, ZIHS, ERaR M ERLZEIHIRE, 32058 BEHERREE, Hn
HRLREOREMEZZRL - REZRHFAED | DTHELEASDTHAS.

2T, SIBENUHEEORM A BIET T, RO 25 TH 5.

O EBoRFEMEZZRL TW\W5.
@ TuvzlhoREGERYEEEEME TSI LNTE S,

WRIICS AT, BPSEMUHARNEE, BERIPUAREORFRZEL 2>, B¥ ORHEMGE % &
BIBENW) TREMNLERS) 2RBETELDTH 5. '

£2 EWMOREMEOES, S s REREEOR 5

B % oMW E
IR AR ST R HE
Z K T 5 ZR®L 2V

13 M| 51 EYEARE B b [E) S A v

£ 18 B HA RVE
& | REMEE

IEBRIRTE (%
Fl & K| NERERE SR R EE
Ht R INEEERE

Lot 2B X T, J<HAINARERFHEORREREORHMELZERT 5
PEDPDERDPOREFTNE, R2DEBHTHB.

F2liEnid, IBEOCRYUARNED S B, EI5IENEAREC AR THRET L 7B RN
EIRBORMIMEEY (ZET 5] FETH AL, BMEUAMEIENE TZEELRZW] A
ETH 5.

oz, TXFEBD, DCFEOHHII, &5t HEFrv a2 - J0—SEMTONS
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BAZ b EEEL =B
— S EIUAR L & S IR i —

AlCH B (B, 1997,psad b T57261E, TEETEI LXoInkBENDH S, EI51E
SHRRIEDN S DB F v v a70—keRs, LoL, B5IETEIE TEAGTE M (K
K, 1997,p.546) TH 5 Z &, & &2 EKRBREMEECNEEEEE L TSMPARHIHRILT 5
ZEDS, BEIF vy 7o—ERLRICHERTE, BIEEUARED £7285[F v v ¥
270 ED—FETHEEEITLNTES.

ARETIE, EUTRNEREREANMIAREE+ERIZ M TH S LREL T, ZBEEUUARM
EOHERAICRIIL D A2 LAXROTHIEL 2. BERKHADBARERZIIBITEAEICHBEIC
IKE L TIRESHEEAEITLTCE 2, ROFEIIZOKHEBOERIEATH 5.

#o

EPEEAREZIRIBL TUR, CNETREROAFLIO CHERIERZTER L. &1
HUITHBERFEOPIHESLEEI SIZEERT7 NSNS R 2TEB L. B L TEEOHEXHEL L
F5LIZWTH S,

SE B

BREEFE - EHRE - AP - )IE TEESE - AFI] B3R, 1998%F.
Bennett, Robert E.and James A. Hendricks.1987.“Justifying the Acquisition of Automated Equipment,”
Management Accounting, July: 39-46.
Bierman, Harold,Jr. 1986. Implementation of Capital Budgeting Techniques: A Survey & Synthesis, Financial
Management Association, Tampa, FL.
Dean, J. 1951. Capital Budgeting, New York, Columbia University Press.
.1954 “Measuring the Productivity of Capital,” Harvard Business Review, Jan.-Feb.: 120-130.
Fisher, I. 1930. The Theory of Interest New York, Macmillan.
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AL, CVSFx—CE2BHIZLT, 750 F 9y A X - EPRXRAONEBEOR”RHL. <
AIVAVF-abO=N Y RTFLOHY FEERTHILPENTHZ. 7570 F ¥4 X -
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75 vF ¥ A X

The Profit Creating Mechanism of a CVS Chain and Management
System : Analysis using a simulation model

Yuji Takeuchi

Abstract
The purpose of this paper is to consider the feature of the profit creating mechanism of
franchise business and the state of a management control systems on the topic of a CVS chain. The
feature of franchise business is sharing the management function for the common purpose, though
franchiser and franchisee are independent business proprietors.
This paper explains the value chain of headquarters and a member's store using a simulation
model first. Next, the success factor of Seven-Eleven is specified. And finally, the state of a
management system for a franchise organization to grow is discussed.
key words
operational control, value chain, simulation, key factors of success, goal congruence, Franchise

organization
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Ao veo—) RREBEL, MBEA—F—ORFEHFALEZZE LTS, OFCiX, &IESH
WCHRWT, POSTF—4 568l L0BRERECREAENRERZ Y SHaA, BEICESE
BAT2PeEMTEEL TS, ZRICMAT, BEBEOR ENENF T ESMNRICERT
ZPHBFRELTCNS. OFCIE, A—F—ic@mgLizb@H LD T20TERL, F—F—
BOWREFFALZ LEWELROEIMOMAZTOTNS.

DEIIEETU-A VT TR, MABOREEEEZ LIT2-2004 07 S®RBE2EHETS
—7A T, NMABAEOBRIBRMDMAZET ANZEOHMAORA ZHRMI TN 5.

4. 4 750F v A XAMRBICBIBYRZ AU« Y XF A

75 0FvA ZHEBORHIL, Fz— EBPEMBEEBENEFNMIZILUEZBEFXTCHD,
BMMAEOLSICA—MHBOBRA L NN—TCldR\WI e THS. Z0O=, MAERLIZENW
WCHSBRICRZ (DD, BHMALED LS RMBOBMOEZE L VWS BAIXHEE LRV, &
Bz LTiE, BEWIREITARERHZEZNICED, ZORENE2ETTERIFINIELER
(Fz—URR) PEEBERVENBEICHFIZEVWIBLVERICH S, BMPETIES
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ERSAE B12BMLS

AV Y —DEFR— a U TCHBOPHBET 2BADREVWLEDNZDIINLT, 75 0F ¥
4 ZRBCIIEZNIC XL 28BN MBEE2BHPLTNDIDTH 3.

—5 T, ABLMBEOLEHNZIRBHERKIIHEENIEATC—BLTEh, W2 EE
F&tE (goal congruence) ORERIZERTVWEISIKBLIS. LI L, BEIREFBKED
N—ENVEEW. MBEPZITWMBABEITR+2EE, KBPEMBERIOAVYIVT 1 LOKRE
RERBEAHERZL O THRININITEHIEICRS., £, L TELISIC, KL
BHEBZTWMBMBO LB S —ABT+2TH, BN Fz—C2KORENDVEE L
TWLEEICR>TWS. 2Fh, 750 F v A4 ZHBAEE LTV L =0I2X, 2HEHEL
BLBEEDO—BUILBFRAARELEZLD.

é%k,77z%?41ﬁ&k$”%?§%%tj«v Yat)-arhbo—IVOBEIKRY
BkEN., 7 -V 7 UE, MBEORFREEOH LY F =— L 2KORMBREL LS
Z, BEOBHRI AT LEBE, WHS AT LEE, S5HIKIEO0OFCENnS AWEER2To>TW
3. MBEORAFBEHRLWVWS —RARL—SaF) -2 b O0—NVICRZBERD, EEF=
—VEROFREEBR LR >TNWEDTHD. ThbOL, BEEBLARLV—3F -3 0 )

O—NVH—kKELTIRIAV D + YZAFACHBRAEINTNEIDTH 5.

ZDEBIZ, 770 F v A XB L BMPEMABE CRIESERBIZES DOD, NEHSR
RN RRROBRY, RPERMAMBROZOOFEERL ALV —a3F )V O
M O—= VDR ETEIIA L VOBKROLBAIIHBEELEZL LS.

5. BbhiZ

AMETIE, >I2v—alEFNVEFESI LT, KPCMBED LS ICHEERICH S
BEROBEKRDORLE - FHRMED, BEZLOEIRTIERICEL ST, ZhAZThEDLSICE
ET2D02HSIPIZTEI LN TEE.

IaVb—yaltETIVOREIRTIIE, RO H KRS ORBFEE X 5 IZ I35 M ER
LN ERBEER, DA VPLT A DBNAEDORBELEVWSEIRXP AV MY XFTLADER
DPHEEORL - FEMBEICEZZ2HBOIRNETIILDTAETHD. ABCTCHL/ICED LT3
CEMTCERDPOEINSEDH/ITICONTIE, BOMESITHD =1,

L 3

EBIERICH=b, NAREZERERUERSCHYOEE L D, ARRIEHZEWE. 2
CIELTRHADOERERLEW. T2, MEEDIPSIE, 221 —alEFNVOERAFEC
DNWTKRERBIZBAREZ RN RZERBRL-EDOT, SEOMEREL L THhHATHE
AN
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CVSFx—VOMBE/EEIRV AV - VAT A
—3aIb—=-YavEFNVCEDIRN—

i

Bl CVSkit, QR DIBEE 15 F~T01F, QFEM. RFELSALEBARDERD S = 7 50%L E,

O, EMAR, BP, 77AM7—F, RY - BERUTERARDOS 5, YOHMFILBIEAD 60%UTF, @—
H 14 BRI b, 4R340 HU EOEE, ©1,500 REMU FOBE M, EFMHRRTY — Y IDEREN,

@MIBEDOE AR, HWEER, LA— KA, BHIRMOEREETH S (DINPEFOTEL D IR).

L 95 F 4 X - RFAEE, T7530F v 45— (BRE) BI5VFv 4 U— (NBEK) KxLT,

—EOHMOREY L LT, BEEHETOEANEEI 242 BETIoLTH Y, HGED, HEIK,
R—F ¥ ¥ A P> Y (Merchandising), @EERER LY ICHET 2&KENBRTH 21 (BB F v 4 X
SEDER). .

B o321 —va EFNORESFRIIEKOD 2FHEE, RESERE MBEOREFMEMFY ICHF LR
RINTVWBDT, TH62SEIZIhV.

SE X —¥

Anthony, R. N., 1965, Planning and Control Systems: A Framework fo Analysis.

Emmons, R. J., 1981, The American Franchise Revolution, Harvard University Press. (S5 28
R.1968. TREEML X7 LOHBEY ¥1 VY EY FiE.)

Anthony, R. N,, and V. Govindarajan, 1998, Management Control Systems,9th ed.,Irwin Inc.
RRZEE, 1992, TEEOHEH G PREEE.

RKRZEH, 2001, TEEZFERAROTEIXIA M- bo—V - P74 TERF
Vol53:18-26.

RRZER, 1995, TREOZEHEMUSTI BREE.

HOER, 1994, T 70 AL 7 OFERy X,

EHiEBE—, 1987, Tt 7 A V7V BREONEY A5 bg X5 K.

HEREE, 1990, T75 0 F vy A X - Fx—2 Oy HEXE.

TR, 2001, TREBBROZEBFLSAIZAV M O b0—VOHb A PLESE
Vol53:27-33.

A=, 2001, THEEEE LHEXEREEZMATEIVEAVA L - Y257 L THREEKFY
LM TR CEL, 2001 F£5 1 5:44-52
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HEAEBB S FZIZEEHE
€i359)
W1 HAEABHSHFEAWT, TE¥LS) LWHO)ICFLEBEHERRITS.
(H/)
HoR ¥AEI, AN EHAHERUZOBBELICHETIRH IBAICONT, %
RISV HHRRIICERT AL CADAS VWL EADE-ER2HE L, 2ERVUFHOBRE
EIhrBEEHBLTS.

(FEEMOERLZREOR
H3R ZREIRODAELTS.

(1) BHE BHIFZRUZOBEZEZICETIARE LJIBAIOVWTE
FRXDOEVRIIEN-MAEBCHETREALH 5 L RO =F T ERE
BOEEIZOWTEHZEIIDOE Y FICHEERIELS oL ROEHIC
B575%.

SEEOBIIFITED .

(2) WXE BERZRUCTOBEBEEZCETIERIIGCHORBICERT
ZEIADMETHLLADERXORAEEIIRETZ. SHONSR
LB mxXit, HEREHRIHZERE EHEEE) T, Mgk,
)T/ =wmxe T 5.

ZEEOMIIETHRLETS.

(3) xXiE BERSHERVUZOBEZEZCHEIIERIIGHOSBORRIC
BT 2LIADVHETCH S LRDIZMXLUNOERBEDELR RS
T5. REONRLRIZEEBSI—RIIAHIINEZIDLTS.
ZEEOBREETHETS.

(4) EpE HFMRBEOMAEEB T 2/-0, BHIKFTERVZOBEEFICE
THHERXIIISHITOVWTHNOMREF ICHRB I N - ENh w3 X
FEEEORBECREGTS.

ZEEIETRETS.
2. Z2EBOELRICONWTIX, AliCED S.

(#E2HEOB5 DR

FaRk WXH, XBRERUEMECOVWTE, 2ERIBEEFEEORED 4 A 1 HXH R
F#3H3NHETIZAHEIN=bDIIRET 5.
BL, *2HEFEZAS (UT, NBEZBS) L)) &, &L BELRADEE
B, LOMHOBHIC» DL T, MXEBEZBEL, BEAONRLTD L
. MMTES.

(Z2EBS5ORELLR)
F/oRk FRHRBFEEZERKZTHEINIRZCBVWTHESL, REEORE, HOEE
RUZREBBEZFR@ICART 5.

(BEZRZORBAD
ek FRHORZHEEBEZEETLLOIC, BBEHBEZORBICLIVEEZRRERETS.
2. BAZBRZ, &k, BISRRUBHODHISEET S5t 7T ROBAZBTHEARL,
BEEZEBRZHETS. EEZAR, BEHHEBRCEESINS. ZAZARUEARS
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BREIBSRUERETART 5.

3. ZAZBOFWE3FELTS. EETHILETERN. &z, A—OFE#EI»S
28 EBATGERET A LRETER.

4. BI2HARVIHORABICHDLL T, ZBERI 1 FHCRIEAZB L LTHIETS.

BERUREDHE)
BIx ZRHOBEI, BAREBSPRETIBELZEFHBROBER TRET .
2. EBZBESTEZITH2ZEFEMGET, BBEXIMBICESWHWTRETS. HBE,
BREOKRE, BANSESR, FH)I M, RUHBEGES2EBAZEIICERD 3
rFAMETICRE LRITNIERS R0,

(ZHHFEOHIB)

F8x FHIZ, RERBCIBWIHEER, &k, sk, XEIEEZBETHLIBTIEIREL
AN

2. WMXENXIXHMEIDZ, A—FEICBVWTH—-ACHLTEELTEETLIZLIILAE
W,

(FRBROEE)
BOR ABBEOBER, BHFHBRKTINZTS . WESNHABEZEBIRUVBRIC
BOTHREL, FZmTART S.

(ZFofth)
FB10F FHBICEOLRVWEHBIERY, XHEEBZOERICBE LU LELHIFT, EAZEBLSTCEE:
REL, BEHEXCRETS.

gl
1. ARRBIE, 19994FE5 H 22 HE T T 5.
2. 200345 H 24 HE, 2003989 HL b EITT 5.

HLADEHEIA0N999 £ 5 A 22 HEEBBEIE, 2003 £ 5 7 24 HiLE)

1. BAEZRBO 6 yAULIZOEZBAHKREICL DV EAZESCREVPELLEREAIC
i, THEEHESOPRBCLIOREBE2/MTTS.

2. BEFMEHFEIOWVWTE, ZOFEHRZOFUTELTS.

3. MXEIZOWVWTIX, 199 FEX, RETobhIHR o MERiE) ciEfian-
MXEEBANRLTS.

4. FXEEOBRMBEOHBHIEZ26H30HLT3.

5. ZHEHEFWZE, UTOBKRRUREERE2®RSE5T 5.
R E BREURSR
WX E B R U E$(30,000 )
XERE B R U E (30,000 F9)
EE R R OB 4:(20,000 1)
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HABERFRisRmAE

(EE0EW)
1R AZREF. RHBIUEEOEBABICBIIABHROTICHERORRBLZFDER%
FREME LTHIFINS,
(EBEHDEK)

2Rk BERXFOERI. RAL U THABHERHEZESDORB LT3, =F L. 288mE
ZB= #BQWﬁﬁﬁLOhfﬁ%wmbTﬁﬁhmn%k&%&ﬁ BT ONTIE,
¥RAEREZBEDAREILT, ERBLOBRBRGXZZIIMITZI LN TCE D,

(B E)

F3%k BRAXFI. BIRCEDLIHEBICBITILIMABRRERETI2H0TH D, ZOMHE

B LEAMEPPABCTINTORITNERS BV, BRRXEX. ICRIITEA.
ZIBRBPTCRVDDICR S,

2. EREXEFRE. HABESHZERGHEZRRIIK D,

(B F D)

BAF BERXEFOZHI. BRXSIC
%o

2. FRuRMEZARIRBRAXFOUERZEFATHILDTE DS, ZOHAOHRED
HIRRIZFRAE LT 2 7 AMARE L. Zh 2B B8 RBRERRX L T 5,

3. RRMXFORMNHREIEAEZSAZNDPEELEZHET S, ZEINZHXDERAEN
OEEEFE. Rl LTZREEE T S,

Ao BERBRIIADSZRAREZERITRET

(E1EE)
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