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A Critical Look at a Classic Paper: Fama’s “The Behavior of
Stock Prices”

Emilio VENEZIAN

Professor Emeritus

Rutgers, the State University of New Jersey

In 1965 Eugene Fama published “The behavior of stock market prices”, Journal of
Business, vol. 38, 34-105. That paper consists of basically two parts. In the first part
Fama argued that the distribution of the rate of return is Pareto-stable with
characteristic exponent less than 2, therefore having infinite variance. In the second
part he argued that the daily returns of individual stocks were serially independent.
The issues, however, are somewhat more complicated than two parts I mentioned
would imply.

This presentation begins with a discussion of the analysis of the characteristic
exponent and pointing out some of the shortcomings, then turns to the analysis of
serial correlation and point out some of the shortcomings in that section. Neither of
the claims is well supported, even if we neglect the fact that recorded prices for
transactions are not continuous. After that, an important interaction is considered: one
of the methods of estimating the characteristic exponents is, according to Fama,
biased if the sample has serial autocorrelation in the sample, but Fama’s conclusion
that there is no significant autocorrelation is based, in part, on his assessment that if
the sample has infinite variance then the usual tests for autocorrelation fail. Results
presented in the paper suggest that the sample autocorrelation is actually biasing the
estimates of characteristic exponent downward, at least for that one method of
estimation.

Finally I will deal with an issue on which Fama presents very little information but
one that is crucial to the whole paper: are the series of rates of return stationary? The
little evidence on stationarity presented in the paper suggests rather strongly the one
series on which data are presented was not stationary. Fama presented this as a
representative example, so that suggests that a basic assumption in the analysis, that
the series are stationary, does not hold over the period of time represented in Fama’s
data.
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ABSTRACT

The purpose of this study is to evaluate the difference of the prices of real estate in the three groups.
There are 256 data chose form Taichung city and 121 data chose form Kaohsiung city. The
classification depends on (1) the distance from shopping district is 500m. (2) the distance from
shopping district is 500m to 1000m. (3) the distance from shopping district is 1000m to 1500m. The
data were analyzed using Kruskal-Wallis one-way analysis of variance by rank, Wilcoxon rank sum test

and Spearman’s rank correlation coefficient.

Our results show that (1) the prices of real estate in Taichung city is significantly different among the
three classification and the rank sum test in statistic also significantly in two groups of three
classification. (2) the prices of real estate in Kaohsiung city is not significantly among three

classification. (3) the spatial correlation exists in Kaohsiung city and Taichung city.

Keywords - Shopping District, Spatial Correlation, Rank Test, The Price of Real Estate

1. Introduction

According to the report of Business Week (2010), average monthly salary of Taiwan's employees
of non-governmental enterprises is NT43, 000 in 2008. Contrasting to 1999, average monthly salary
only raises 5.4%. In this decade, the real wage rate have decreased -4.3% after deducting inflation rate.
In the 31 main enterprises which employees exceed 50K, almost 80% real wage rate decreased. Figure
1 shows nominal and real wage rates in the U.S.A. between 1982 and 2006. The real wage rate
remained steady as the nominal wage rate increased because the nominal wage rate grew at a rate

almost equal to the inflation rate (Bade and Parkin, 2009).
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Figure 1 nominal and real wage rates in the U.S.A.: 1982-2006

However, Taiwan’s nominal GDP have increased 29.4%, real GDP is still 17.5% after deducting
inflation rate. Like America, there is a big distance between real GDP and real wage. In the past ten
years, we found that the economy grew but real wage decreased. Therefore, in this era age, an ordinary
office worker depend on their salary to pay the cost of living, it is not enough to let them improve
standard of living. Generally speaking, there are two ways to change this situation: the first choice is
start a business. According to 104 website, in the “Survey of intention to start a business in 2010”, we
found that there are 82.8% interviewee would like to establish a business, but not everyone can afford

the risk of fail in business.

Hence, there is an opportunity to be rich is to learn investing, but in this elaboration was not said
that the investment all does not have the risk. If they invest in bond, it only needed several thousand
dollar costs, the risk is relatively small. The target of our research is to focus on big amount
investment in real estates. Location is one of the important issues to decide the value of real estate, and
this research's key point is the place which the real estate sets. We will study the distance between
every real estate and shopping district, then applies the non-parametric test and multiple regression

model to inspect that the distance of real estate and shopping district whether to affect its prices.

2. Literature review

In the retailing management, market place is an essential issue how it becomes rise or decline in
future. Therefore, there will be more effective and efficient if we choose a right place. So, before
discussing the research of right place, the first job is to understand the definition of shopping district
and classify main shopping district. This chapter is sorted out the past literate’s reference about this

definition and classification.

2.1 Shopping district and characteristics

General speaking, shopping district refers to the metropolis of a country, and the trade activity is
more centralized in business street. The definition and explanation will be different because of the
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different scholars.

2.1.1 Definition of shopping district

The American Marketing Association (2011) defines shopping district as a district the size of
which is usually determined by the boundaries within which it is economical in terms of volume and
cost for a marketing unit or group to sell and/or deliver products. It is also referred to as shopping
radius. The store street counseling development center, department commerce, ministry of economic
affairs, R.O.C. (2011) defines shopping district as many shop set together in a place, e.g. Ximen
shopping district, Kaoshiung President shopping district and so on.

Huff (1964) describes shopping district as a statistical and more extended concept, “a
geographically delineated region containing potential customers for whom there exists a probability
greater than zero of their purchasing a given class of products or services offered for sale by a
particular firm or by a particular agglomeration of firms”. Research method can use the inspection
method or mathematics method to define for it. Definition which can be obtained by the inspection
method:

1. The proportion of consumers patronizing in a given shopping district varies with distance from the
shopping district.

2. The proportion of consumers patronizing in various shopping districts varies with the breadth and
depth of merchandise offered by each shopping district.

3. The distances that consumers travel to various shopping districts varies for different types of
product purchases.

4. The “pull” of any given shopping district is influenced by the proximity of competing shopping

district.

We use mathematical model to explain proportion of region retailing affected by nearby city, this

mathematical model is:

Ba: Attracted by City a then set up shop at central trading area’s proportion
By: Attracted by City B then set up shop at central trading area’s proportion
P.: Population of City A
Py: Population of City B
D.: Distance between central shopping district and City A
Dy: Distance between central shopping district and City B
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From the right way of equation (1), we can use the population, shopping district and distances
between city A and B to estimates the left way of equation (1). The value of right way namely

represents the proportion value received that comes to set a shop by the city A and city B attraction.

Applebaum(1966)defines that shopping district is a sequence space, store have period business
time in this structure. Besides that, it also evaluate the formation of shopping district’s specification, the
factors include convenient (e.g. transportation, communication, public facilities), population (e.g.
population composition, population density, population growth, standard of living, consuming standard
and the buying habit), competition situation (competitiveness standard and speed of quality increased
between trade union. Levy and Weitz (1995) defines that” a store‘s sales volume and the geographical
region of customer, which can divide into main shopping district, the secondary shopping district
and edge business .

We can combined all the definition of shopping district above, we found that “consumer”, “store”
and ”geographical region” are three essential to make a shopping district. Hence, in the certain region

will attract the potential consumer and make profit.

2.1.2 Types of shopping district

In the aspect of classification shopping district, store is form by group of store. We can not use
easily by single classification to distinguish. Scholar accord to different viewpoint came up with
various type of shopping district. This way will help retailer find their trading area’s character, scope

and competitive situation.

2.2 Definition of real estate

Real estate, average people will think about house and land combination, include three
significations: “House” which means house building, “Ground” which mean land, and “Property”
which means right of property. If we need to invest one commodity, before taking action, firstly we

must understand this commodity’s feature and reduce the investment*s risk of real estate.

2.2.1 Factors that affect real estate value

There are four factors will affect real estate: house structure, environment, traffic accessible,
politics and economics. Different country, different region, different culture and different life habit will
affect real estate property. When the time change, every factor that affect level also will be adjusted
(court, 1939; Lancaster, 1966; Ridker & Henning, 1967; Griliches, 1971; Rosen, 1974; Li & Brown,
1980; Thibodeau, 1989; Clapp, et al., 1991; Pace, 1995; Anglin & Gencay, 1996; Thorsnes & McMillen,
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1998; Pavlov, 2000; Bin, 2004; Clapp, 2004; Fan et al., 2006).

Table 1: The factors that affect real estate

Structure Environment Transport Accessible Economic and Politic
Floor space Zone Distance to the town Supply of real estate
Quantity of room Width of road center Supply amount of
Quantity of bathroom Using District Distance to the public money
Safety system Public security vehicle station sign Rate of unemployment
Light and ventilation situation Distance to the school Share index
Framework Design Hospital and clinic Distance to the market | Interest rate
Parking facility Market Distance to the park Loan quotation
Quality of building Public recreation Loan period
material facility Public construction
Direction Cemetery and Politic stable
Type of building cinerarium
Years of house Crematory
Total storey Nursing home
Construction company | Garbage Dump

Noise

Quality of air

The Real estate can divide to private user and public facilities. In the public facilities can divide
again to large public facilities and small public facilities. Large public facilities are all the community
can share public facilities, such as park, parking lot, social hall and so on. As far as small public

facilities are residents in same building using and sharing a mutual lift lobby, stairway and corridor.

Now, many family own two car and above, so car park is necessary condition. If real estate do
not have car park will be more difficult for sale. Car park can divide into plane type and mechanical
type. Plane type will more convenient and safe, the price is also higher than mechanical type.
Highest-level garage certainly is located within the real estate. Generally woman will feel fear when
enters alone the underground car park, so some safe convenience's parking facility is the modern
female biggest expectation. Therefore, the good parking facility can enhance the real estate value

moreover easily to hand over.

In conclusion, all the factors above, we can find that location is an important factor that will
decide the price of real estate. While the real estate is located at the city center, around various type
of shopping district, transportation convenience and beside the MRT, the price will relatively high. In

this research we emphasize on trade area’s distance will affect its price.

3. Research Methods
This chapter carries on the synopsis to the object of study, and then elaborates this article in the

analytic hypothesis. Finally the third part is to introduce statistical method of this research.




3.1 Information describes
Our research‘s information, the most is provided by Sinyi House property online system,
emphasize on Taichung and Kaohsiung cities, below will make description to shopping district of

department store, specify their opening time, location and region zone .

After refer to literature review, there are no rule for shopping district’s range, therefore this
research‘s information will use common real estate company which is 500m per limit, take 3 range, is
real estate away from shopping district of department store less than 500m, is real estate away from
shopping district of department store in range 500m to 1000m and is real estate away from shopping
district of department store in range 1000m to 1500m. It will take the information to make the single

factor rank variance analysis examination and regression analysis.

Taichung Area @ Taichung Zhong-You shopping district, Taichung Zhong-GangRoad shopping
district ~ Taichung 7th shopping district
Kaohsiung Area : Kaohsiung Arena ~ Wu-Fu shopping district ~ Sanduo shopping district

3.2 Descriptive of variables

Because this research's statistical method divides into two kind of test, respectively be
non-parametric test and multiple regression model, therefore in the information variable's
reorganization, will divide into two patterns. the goal of non-parametric test is, whether the price per
meter square will be different due to the difference of interval distance among 3 kind of interval
distance. As the basis of mainly examined is distance, therefore the setting of the variable is shown as

table 2:

Table 2: Introduction of non-parametric test’s variable

Variable name Meaning The setting of the Research

Xii Distance Xj; =0, under 500m ; Xj =1, between 500m and 1000m ; Xj; =2,
between 1000m and 1500m

Yi; Price per Total Price + meter square

meter square

For the second part, we introduce the variable of multiple regression analysis. The setting is as below:

1. Area Xy : Taichung area, express Xijo=0 ; Kaohsiung area * express Xjp=1 °

2. Distance 1 : distance with shopping district of department store in 500 meters, express Xi;=1 ; with
distance out of 500m > which express X;;=0 °

3. Distance 2 : distance with shopping district of department store in 500m to 1000m, express Xip=1;
distance out of 500 m to 1000m, which express Xij=0

4. Floor space: the measure of area is the real estates floor space, general speaking, the floor area is
larger - the price of house is higher °

5. Years of house : From the year of real estate is built to present.
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6. Parking lot: Variable X;s is express whether it has parking lot, if it has’ express Xis=1; if not, express
in Xis=0

7. Distance 1xthe floor space : Interaction of distance 1 and the floor space.

8. Distance 1xyear of house : Interaction of distance 1 and years of house.

9. Distance 1 x parking lot : Interaction of distance l1and parking lot.

10. Distance 2 x the floor space : Interaction of distance 2 and the floor space.

11. Distance 2 x year of house : Interaction of distance 2and year of house.

12. Distance 2 x parking lot : Interaction of distance 2and parking lot.

13. Parking lot x the floor space : Interaction of parking lot and the floor space.

14. Parking lot x years of house : Interaction of parking lot and years of house.

3.3 Research method

We assumed that the model include spatial correlation and shown below :

Yi =L+ BoXio+ B1Xii + L2 Xio+ 3 Xis+ BaXis+ 5 Xis + BeXi1 Xiz+ B7Xiu1 Xis+ BsXi1 Xis+ BoXin
Xiz+ LroXoXis+ fuXiz Xis+ f12Xiz Xis + B13Xis Xi

3.3.1 Kruskal-Wallis H test

The Kruskal-Wallis H test is the non-parametric alternative to a one-way between-group analysis
of variance. It is used to compare population location parameters (mean, median) among two or more

groups based on independent samples (Pallant, 2007).

Null hypothesis Ho : 61=0,=...=0
Alternative hypothesis H; : 0#0; for at least one pair (I, j)

*

h
Test statistic h=
C
-
N(N™-1)
Decision rule reject Ho if /> x,il (@)

K p2
Where h*:L ZR—’ —-3(N+1)
N(N+1)| T n,

1

R =)r fori=12,.k
j=1

9



and j=1,2,...,n;, rjj=rank of y;j over the k combined samples.

In this research, is used to examine whether three medians of independent samples are equal,
examines whether three data of independent samples have the same probability assignment. This
examination does not need to know the random variable beforehand the assignment. In this research,
the material grouping's basis is distance, divides into three groups according to the distance with
shopping district of department store. Y is the price of real estate per meter square, and therefore

Y1~ Yio...express grouping data.

The Kruskal-Wallis one-way rank analysis of variances (ANOVA) are sometimes known as
assumption-free tests, meanwhile most of these tests are suitable for the principle of ranking the data.
That is,  finding the lowest score (under 500m) and giving it a rank 1, then finding the next highest
score (between 500m and 1000m) and giving it a rank of 2, and so on. In this research's grouping basis
is distance, three intervals distance to the sector for the first interval in 500 meters; the second group is
500 meters to 1000 meters; the third group is 1000 meters to 1500 meters. So the null hypothesis states

that the three medians (n) of rank are equal, the expression is as follows:

Ho * mi=m2=n3"

H; : At least one of the medians is different from the others

3.3.2 The Wilcoxon rank-sum test and Mann-Whitney rank-sum test

The Mann-Whitney rank-sum test (Mann and Whitney, 1947; Field, 2009; Kremelberg, 2011) is
used for testing whether two groups differ from each other based on ranked scores. This test is the
non-parametric equivalent of the independent samples t-test. It does not assume a normal distribution.
The rank sum test is used to test the null hypothesis that the two population distribution functions
corresponding to the two random samples are identical against the alternative hypothesis that they
differ by location. The Wilcoxon rank sum test is equivalent to the Mann-Whitney U test (Walker, 2002;
Field, 2009).

The hypothesis of equal medians would be supposed by similar average ranks between the two
groups. The test statistic, using a 0.5 continuity correction, is based on an approximate normal

distribution, summarized as follows:

Null hypothesis Ho : mi=n2
Alternative hypothesis Hi * mi#m2
10
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where m; and 2 represent the median or other location parameters for the two population.

My, is the expected value of R, under Ho

_{ﬂ}{N(NH)}_n,(NH)
Y 2 2

Additionally, o R is the variance of R,

2 n]xnz
= N+1
R 12 ( )

Q

3.3.3 Spearman’s rank correlation coefficient (Spearman’s rho)

Spearman’s rank correlation coefficient is a standardized measured of the strength of relationship

between two variables that does not rely on the assumptions of a parametric test. It is performed on

data that have been converted into ranked scores (Spearman, 1910; Kremelberg, 2011).

The Spearman’s rank correlation coefficient takes on values between -1 and 1 inclusive:
-1<r <1

Spearman’s rho (Kutner et al., 2005) is defined as

_ Z(Ril _RI )(Ri2 _Ez)

T 7 51
[Z(Ril _Rl)zz(Rﬂ _Rz)z} ’

Null hypothesis Hp : There is no association between Y and Y»

Alternative hypothesis H; @ There is an association between Y and Y>

3.3.4 Multiple linear regression

Multiple linear regression analysis is used when several quantitative factors (X1, Xz,

....Xn) affect a

criterion variable (Yockey, 2008). Establishes a relationship for a criterion variable and two or more

predictor variables, we assumed the multiple linear regression model.
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Y=a+bX; +bXs +b3Xs+.....+ biX;

The examination of null hypothesis correlation coefficient b; are all 0, indicated by Ho; The

opposition supposition any b; is bigger than 0, indicated by Hi; The expression is as follows:

Ho : bi1=bo=_=b=0
H; : b1=0, or b,=0, ..., or bi=0

Chapter 4 Analytical Results

This article studies the data of real estate which provides by the Xinyi Real Estate on-line system,
period was in 2009 August to 2010 February, Taichung city material total is 256, and Kaohsiung city
material total is 121. The research refers to Taichung area and Kaohsiung area, the analysis process
carried on the one-way non-parametric rank test. If we find at least one of the medians is different from
the others on the results of Kruskal-Wallis H test, it will carry on the test of rank and the multiple
comparisons between two groups of the examination of independent samples. The third part will
carry on Spearman’s rank correlation to find the strength of relationship between two variables. Finally,
we use multiple linear regression analysis to find which quantitative factors (xi, Xa,...,Xs) affect a

criterion variable the material.

4.1 Descriptive statistics

Before carrying on the statistical analysis, we need to calculate a number of descriptive statistics,
including its frequencies, maximum, minimum value, measures of central tendency, and measures of
variability. Measures of central tendency consist of the mean, median, and the mode. Measures of
variability contain the standard deviation and variance. There are 256 cases in Taichung city and 121

cases in Kaohsiung city.

4.2 Taichung shopping district

4.2.1 The Kruskal-Wallis H test of Taichung shopping district

The Kruskal-Wallis H test is used to examine whether two or more groups affect the dependent
variable. This research divides the distance between the real estate and shopping district into three
groups, and we want to test if there is a difference in price per meter square across three kinds of
distances. In Table 3, the significant level was 0.000. This value is less than the alpha level of 0.05, so
these results suggest that there is a difference in price across the different distances between the real
estate and Taichung shopping district.

12
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Table 3 The Kruskal-Wallis H test statistics for price of house

kinds Price of house (Y)
Chi-square 37.818

df 2

Asymp. Sig. .000

a. based on 256sampled tables
b. kruskal-Wallis Test

4.2.2 The Mann-Whitney rank-sum test for Taichung shopping district
Though this test tells us only that a difference exists; it doesn’t tell us exactly where the
differences lie. We use the Mann-Whitney rank-sum test to examine whether two groups differ from

each other based on ranked scores.

(1) Distance A versus distance B

For this data, Table 4 shows the output for the Mann-Whitney rank-sum tests. In this Table, the Z
value is -4.455 with a significant level of p=0.000. The probability value (P) is less than to 0.05, so the
result is significant for price between two distances. That is, these results suggest that there is a
significant difference in price across the distances A and distance B between the real estate and

Taichung shopping district.

Table 4 The Mann-Whitney rank-sum tests for distance A versus distance B

tests Price of house (YY)
Mann-Whitney U 1914
Wilcoxon W 6964
4 -4.455
Asymp. Sig. (2-tailed) .000

a.0(distance A small than 500 meters) ; 1(distance B between 500 and 1000 meters)
b. based on 165 sampled tables

(2) Distance A versus distance C

Table 5 shows the output for the Mann-Whitney rank-sum tests. In this Table, the Z value is
-5.786 with a significant level of p=0.000. The probability value (P) is less than to 0.05, so the result is
significant for price between distance A and distance C. That is, these results suggest that there is a
significant difference in price across the distances A and distance C between the real estate and

Taichung shopping district.
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Table 5 The Mann-Whitney rank-sum tests for distance A versus distance C

tests Price of house (Y)
Mann-Whitney U 1348
Wilcoxon W 5534
z -5.786
Asymp. Sig. (2-tailed) .000

a.0(distance A small than 500 meters) ; 2(distance B between 1000 and 1500 meters)

b. based on 156 sampled tables

(3) Distance B versus distance C

Table 6 shows the output for the Mann-Whitney rank-sum tests. In this Table, the Z value is
-2.511 with a significant level of p=0.012. The probability value (P) is less than to 0.05, so the result is
significant for price between distance B and distance C. That is, these results suggest that there is a
significant difference in price across the distances B and distance C between the real estate and

Taichung shopping district.

Table 6 The Mann-Whitney rank-sum tests for distance B versus distance C

tests Price of house (Y)
Mann-Whitney U 3592
Wilcoxon W 7778
Z -2.511
Asymp. Sig. (2-tailed) 012

a.1(distance B between 500 and 1000 meters) ; 2(distance C between 1000 and1500 meters)
b. based on 191 sampled tables

We summarize the results above and show in Table 7, the house price exist difference in three intervals.
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Table 7 summaries of three examinations

Group p-value Sig.
distance A versus distance B .000 significant difference
distance A versus distance C .000 significant difference
distance B versus distance C .012 significant difference

4.2.3 Spearman correlation analysis of Taichung shopping district

Table 8 provides a result of the Spearman correlation coefficients for three variables with price.
Price of house is negatively related to distance of Taichung shopping district with a Pearson correlation
coefficient of r = -0.372 and the significance value is less than 0.001. The significance value tells us
that the probability of getting a correlation coefficient if the null hypothesis were true is very low.
Hence, we can gain confidence that there is a real relationship between price of house and distance.
The table also shows that price of house is positively related to the area of house, with a coefficient of
0.435, which is also significant at p<0.001. Finally, price of house appears to be negatively related to
the years of house, r=-0.761, p<0.001.

Table 8 Spearman correlation analysis of Taichung

Name of Price of house (YY) Results

Variables

distance  Correlation Coefficient : -0.372, Price of house is negatively related to distance of

Sig. : .000 Taichung shopping district

Area of Correlation Coefficient : 0.435, price of house is positively related to the area of house
house Sig. : .000

Years of Correlation Coefficient:-0.761,  price of house appears to be negatively related to the
house Sig. : .000 years of house

4.3 Kaohsiung shopping district
4.3.1 The Kruskal-Wallis H test of Kaohsiung shopping district

In Table 9, the chi-square is 1.809, with a significant level of 0.405. This value is large than the
alpha level of 0.05, so these results suggest that there is no significant difference in price of house
across the different distances between the real estate and Kaohsiung shopping district.

Table 9 The Kruskal-Wallis H test statistics for price of house

kinds Price of house
Chi-square 1.809

df 2

Asymp. Sig. 405

c. Dbased on 121 sampled tables

d. kruskal-Wallis Test
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4.3.2 Spearman correlation analysis of Kaohsiung shopping district

Table 10 provides a result of the Spearman correlation coefficients for three variables with price of
house. Because the significance value is large than 0.001, there is no significant evidence that the
correlation between the price and distance. The table also shows that price of house is positively
related to the area of house, with a coefficient of 0.243, which is also significant at p<0.001. Finally,

price of house appears to be negatively related to the years of house, r=-0.731, p<0.001.

Table 10  Spearman correlation analysis of Kaohsiung

Name of Price of house (YY) Result

Variables

distance Correlation coefficient : -0.118, Because the significance value is large than
Significant : .199 0.001, there is no significant evidence that the

correlation between the price and distance.
floor space Correlation coefficient : 0.243, Because the significance value is less than
Significant : .007 0.001, there is a significant evidence that price

of house is positively related to the area of

house.
years of house Correlation coefficient : -0.731, Because the significance value is less than
Significant : .000 0.001, there is a significant evidence that price

of house appears to be negatively related to the

years of house.

4.4 Multiple linear regression analysis

In the previous tests, we find that there is significant difference between Taichung and Kaohsiung.
We gain confidence that there is a real relationship between price of house and distance in Taichung’s
real estate, but there is no significant evidence that the correlation between the price and distance in
Kaohsiung’s real estate. The previous tests also shows that price of house is positively related to the
area of house both in Taichung and Kaohsiung. The large the floor space of house, the higher the price

of house.

In multiple linear regressions, there are separate null and alternative hypotheses for each predictor
variable. So, each predictor variable has its own coefficient, and the outcome variable is predicted form
a combination of all the variables multiplied by their respective coefficient plus a residual term. The
table 11 provides the necessary values to construct a regression equation and to test each of the

predictors for significance. In this simple multiple linear regression, only parking lot is not significant
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predictor of price of house. An equation is created in the form of

y=12.29-2.09x,

regioon

+ 262x distancel + 0‘67xdistance2 + 004x floor space - 02 9xh0use age

Table 11  List of simple multiple regression analysis

Variables Coecfficients Sig. results
Constant 12.29 0.00 Significant
Region -2.09 0.00 Significant
Distancel 2.62 0.00 Significant
Distance2 0.67 0.049 Significant
Floor space 0.04 0.00 Significant
House age -0.29 0.00 Significant
Parking lot 0.16 0.669 Not Significant

a. Significance a is 0.05

b. Total data 377

In table 12, we consider the interaction of two predictors. A new equation is created in the form of

y=12.5-1.86x

regioon

—0.19%, 50 oge +0-04x

parking lot*floor space

X122 U —

parking lot *house age
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Table 12 Total coefficient of multiple regression analysis

Variables Estimate Value Sig. results
Constant 12.5 0.000 Significant
Region -1.86 0.000 Significant
Distance 1 1.1 0.406 Not Significant
Distance 2 1.01 0.386 Not Significant
Floor space -0.01 0.639 Not Significant
House Age -0.19 0.000 Significant
Parking lot 1.3 0.214 Not Significant
Distance 1 x Floor 0.034 0.09 Not Significant
space

Distance 1 x House -0.07 0.223 Not Significant
Age

Distance 1 x Parking 0.39 0.686 Not Significant
lot

Distance 2 x Parking 0.03 0.866 Not Significant
lot

Distance 2 x House -0.02 0.704 Not Significant
Age

Distance 2 x Parking -0.53 0.523 Not Significant
lot

Parking lot x Floor 0.04 0.028 Significant
space

Parking lot x House -0.2 0.000 Significant

age

a. Significance o is 0.05

b. Total data 377

Chapter 5 Conclusions

This article examines whether the distance between real estate and shopping district affect the

price of house in Taichung and Kaohsiung city. We summarize in table 13 and table 14.

Table 13 The results of ranking test and post-test in Taichung area

Taichung area Research of Result and Analysis

1. The Kruskal-Wallis H test These results find that there is a difference in price of house across
the different distances between the real estate and Taichung
shopping district.

2. The Mann-Whitney rank-sum  There are significant difference in price across the distances A and

test B, the distances A andC, and the distances B and C between the real
estate and Taichung shopping district.

3. Spearman correlation There are significant evidences that the prices of houses are

analysis negatively related to distance of Taichung shopping district and the

years of house. We also find that price of house is positively related
to the floor space of house.
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Table 14 the results of ranking test and post-test in Kaohsiung area

Kaohsiung area | Research of Result and Analysis

1. The Kruskal-Wallis H test There is no significant difference in price of house across the
different distances between the real estate and Kaohsiung shopping
district.

2. Spearman correlation Because the significance value is large than 0.001, there is no

analysis significant evidence that the correlation between the price and
distance.

There is significant evidences that the price of house is negatively
related to the years of house. We also find that price of house is
positively related to the floor space of house.

For Spearman correlation test, we compared the price of house with distance, floor space of house

and Years of house in Taichung’s data and Kaohsiung‘s data. The results of tests show as table 15.

Table 15 Taichung and Kaohsiung Data’s Spearman correlation test

Variables Taichung’s data Kaohsiung ‘s data

Distance Negatively relevant No evidence show that is
relevant

Floor space positively relevant positively relevant

Years of house Negatively relevant Negatively relevant

In this simple multiple linear regression, only parking lot is not significant predictor of price of house.

An equation is created in the form of

y=12.29-2.09x,

regioon

+ 262x distancel + 0‘67xdistance2 + 004x floor space - 02 9xh0use age

If we consider the interaction of two predictors, a new equation is created in the form of

—0.02x

parking lot *house age

y=12.5-1.86x

regioon

— 019, 0 e +0.04x

parking lot*floor space

Finally, we show and explain simple multiple regression analysis as Table 16

Table 16 Simple regression variable table

Variables Test Result
Region Xjo The price of Taichung’s house is higher than Kaohsiung’s house.
Distance 1(Xn1=1) The price of house is highest in 500m.
Distance 2(Xr>=1) The price of house is second high between 500m to1000m.
Distance 3(X1 =0 » X-,=0) The price of house is lowest between 1000m to 1500m.
Floor space The larger the Floor space of house, the higher the price of house.
Years of house The higher of house age, the lower the price of house.
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ABSTRACT

We try to examine whether the four-factor model proposed by Carhart (1997) i.e., market premium
(MKT), book-to-market premium (HML), and size premium (SMB) and momentum factor (WML) is
able to forecast future economic conditions. Using data in Taiwan, we show that only WML has a
significant ability in predicting future economic growth, and its predictive ability is not subsumed by
business cycle variables. Overall, our results do not support a risk-based explanation for the
performance of HML and SMB, suggesting that HML and SMB are not proxies for investment
opportunities.

Keywords:Risk Factor, Economic Growth, Book-to-Market, Size, Momentum

1. Introduction
Fama and French (1993) suggest that the factors associated with market premium (MKT), size (SMB),

and book-to-market ratio (HML) can explain more than 90% of the time-series variation in portfolio
returns in the U.S. market. And Carhart(1997) suggest that there is the fourth important factor, the
momentum factor. The four- factor model can explain better than three-factor model proposed by Fama
and French (1993). More importantly, Fama and French (1996) suggest that HML and SMB might
proxy for state variables that depict time variation in the investment opportunity set. This risk based
explanation is in the context of Merton’s (1973) Intertemporal Capital Asset Pricing Model (ICAPM).
Many studies have indicated the existence of correlation between value premium and innovations
in investment opportunities (Campbell and Vuolteenaho, 2004; Brennan, Wang and Xia, 2004; Hahn
and Lee, 2006; Petkova, 2006; Guo, Savickas, Wang, and Yang, 2009). They document that there are
strongly countercyclical variations in the expected premiums of HML and SMB. Although the evidence
that firms with a high book-to-market ratio (BM), small market capitalization, and higher prior
short-run returns tend to have high future returns has been documented worldwide, there are some

exceptions. For example, Chui and Wei (1998) observe that BM and size fail to explain the

23


mailto:tom@nanya.edu.tw

cross-sectional stock returns in the markets of Thailand and Taiwan. Chen and Zhang (1998) further
conclude that high average returns on high BM and small size stocks tend to persist in the developed
market of the United States, are less persistent in the growth markets of Japan, Hong Kong, and
Malaysia, and are virtually nonexistent in the high-growth markets of Thailand and Taiwan. They argue
that value stocks in both markets do not behave like “fallen angels™ at all. Rather, they have yielded
positive excess returns in the past and can be expected to behave similarly in the future.!

It is plausible to conjecture that if size and BM ratio are not able to explain cross-sectional stock
returns, then HML and SMB in the Taiwan stock market might not be risk factors. That is, the HML
and SMB might not be related to future growth in the real economy. This paper attempts to examine the
risk-based hypothesis behind the performance of HML and SMB by relating the risk factors to
macroeconomic variables and business cycle fluctuations in a market in which the value effect is
absent.

Following Liew and Vassalou (2000) and Fama and French (1993), we construct return-based
factors in the Taiwan stock market. HML (high minus low) is the return to a zero-cost portfolio that is
long on high book-to-market stocks and short on low book-to-market stocks, holding size constant.
Similarly, SMB (small minus big) are returns to long-short portfolios constructed in terms of market
capitalization, holding the book-to-market ratio constant. In a different manner from Liew and
Vassalou (2000), we construct the returns on the WML (winner minus loser) factor as long-short
portfolios using momentum information, while not holding the other two attributes (size and BM ratio)

constant, since the number of stocks in the Taiwan stock exchange is relatively small compared to

! Chiang, Qian and Sherman (2010) document that Taiwan has one of the most active stock markets in
the world. By the end of year 2000, there were 531 companies listed on the Taiwan Stock Exchange
(TSE) with a total market capitalization of 8.2 trillion New Taiwan Dollars (NT$), and the TSE ranked
No. 11 in the world according to the World Federation of Exchanges website. In the year 2000, the
total trading volume of the TSE was NT$ 30.5 trillion, and the TSE ranked No. 16 in the world. In the
same year, the Over the Counter (OTC) market in Taiwan listed 300 companies with a total market
capitalization of NT$ 1.1 trillion and had a total trading volume of NT$ 4.5 trillion. By the end of year
20009, the total market capitalization of the Taiwan Stock Exchange (TSE) was 21.0 trillion New

Taiwan Dollars (NTS$) according to the World Federation of Exchanges website.
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some developed markets, such as the U.S. and Japan stock markets

Collectively, our findings do not support Fama and French’s (1993 and 1996) risk hypothesis. They
suggest that size and BM related factors, SMB and HML, are state variables in Merton’s ICAPM, since
these two risk factors can predict future changes in the investment opportunity set. However, at least in
Taiwan, this is not the case. However, WML have a significant ability in predicting future economic
growth. That is, the future economic growth is positively associated with past WML premium.
Moreover, the business cycle variables do not subsume WML’s predictive ability. By contrast, the
predictive power of HML and SMB in future economic growth is poor, and this evidence is inconsistent
with the findings of Liew and Vassalou (2000). The countercyclical variation in future economic
growth is unrelated to the past performance of these two factors. In sum, our results do not support a
risk-based explanation for the performance of HML and SMB.

The remainder of this paper is organized as follows. Section 2 describes our data and methodologies. In

Section 3 we discuss the empirical evidence and Section 4 concludes the paper.

2. Data descriptions and risk factor construction

2.1 data
Monthly stock returns and accounting information of listed non-financial firms are extracted from the

Taiwan Economic Journal (TEJ) databank. Annual accounting data are collected from 1998 to 2009,
totaling 6,934 firm-year observations. Monthly stock returns are available from July 1999 to December

2010, providing a maximum of 138 monthly observations for each stock.?

In order to avoid the so-called look-ahead bias, we match accounting data at the fiscal year-end in
calendar year t — 1 to stock returns for the period between July of year t to June of year t + 1. Firm size
is measured by market value of equity, defined in turn as the product of stock price and the number of
shares outstanding at the end of June in year t. The book-to-market equity is computed as the book
equity of the firm for the fiscal year ending in year t — 1 divided by its market equity in December of

yeart— 1.

2.2 Risk factors
MKT is the excess monthly market return. SMB, HML, and WML are the monthly returns on the

2 The TEJ dataset is widely used by finance and accounting studies, many of which have been published in important journals,
e.g., Chiang, Hirshleifer, Qian, and Sherman (2011), Chiang, Qian, and Sherman (2010), Lee, Liu and Zhu (2008), and Lee, Liu,
Roll, and Subrahmanyan (2004). For more information, see the website: www.tej.com.tw.
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factor-mimicking portfolios, and reflect premiums on size, BM, and momentum effects, respectively.
Following Fama and French (1993), HML and SMB are constructed as follows. At the beginning of
each July from 1999 to 2009, all stocks are allocated to two size groups (small and big, S and B) based
on whether their June market equity is below or above the median market equity. Then, all stocks are
independently allocated to three BM groups (low, medium, and high; L., M, and H) based on the
breakpoints for the bottom 30 per cent, middle 40 per cent, and top 30 per cent of the values of BM. Six
size/BM portfolios (S/L, S/M, S/H, B/L, B/M, and B/H) are constructed from the intersections of the
two size and the three BM groups. The value-weighted returns on them are calculated from July to the
next June, the first 12 months after formation. The portfolio return HML is the difference between the
average returns on the S/H and the B/H portfolios and the average returns on the S/L and the B/L
portfolios. Similarly, the SMB is the difference between the average returns on the S/L, S/M, and S/H

portfolios and the average returns on the B/L, B/M, and B/H portfolios.

In a different manner from Liew and Vassalou (2000), we construct the returns on WML (winner
minus loser) as long-short portfolios using momentum information, while not holding the other two
attributes (size and BM ratio) constant. This is to reflect the small number of stocks in the Taiwan stock
exchange. WML is constructed as follows. At the beginning of each July from 1999 to 2009, each stock
in a given sample is assigned to one of five portfolios based on its prior 12-month cumulative returns.
Portfolio “Loser” (“Winner”) refers to the portfolio with the lowest (highest) prior 12-month
cumulative returns. WML denotes the zero-investment portfolio formed by buying the past winner

portfolio and short selling the past loser portfolio. The portfolio returns are value-weighted.

2.2 Economic variables
Following prior studies (Petkova and Zhang, 2005; Liew and Vassalou, 2000), the following variables

are used to proxy for business cycle fluctuations. We use market return (MKT), dividend yield (DY),
short-run interest rate (TB), term spread (TERM), and growth in the Gross Domestic Product (GDP)
and the Industrial Production (IDP). All economic variables are also extracted from TEJ.

DY is the aggregate dividend yield for the market. We use the three-month Treasury bill (TB) as the
short-run interest rate. TERM is the difference between the ten-year government bond yield and the TB.
All GDP and IDP are seasonally adjusted by TEJ. All returns and growth rates in this paper are

continuously compounded. The macroeconomic variables cover the period from 2000:Q1 to 2010:Q4.

As reported in Table 1, the number of firms increases from 351 to 730 over the sample period. The
total market value of all the firms in our sample increases from $5,552 NTD billion to $18,287 NTD
billion. The economic growth rates are all positive except in years 2001 and 2008. The Gross Domestic
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Product (GDP) increases from $ 2,338 NTD billion to $ 3,240 NTD billion. The average annual returns
on four types of risk factors, MKT, HML, SMB, and WML, are 3.28%, 8.18%, 2.77%, and 1.59%,
respectively, and are all insignificantly different from zero. Table 2 presents summary statistics of

business cycle variables.

Table 1: Summary Statistics

This table presents summary statistics of our sample over time from the end of 1998 through the end of
2009. The variables include the number of stocks, median book-to-market ratio (BM), aggregate
market value (MV in millions NTD) of all stocks, Gross Domestic Product (GDP in millions NTD), the
growth rate of GDP (ggpp), and annual returns on MKT, HML, SMB, and WML. MKT is the excess
monthly market return. HML (high minus low) is the return to a zero-cost portfolio that is long on high
book-to-market stocks and short on low book-to-market stocks, holding size constant. Similarly, SMB
(small minus big) are returns to long-short portfolios constructed in terms of market capitalization,
holding book-to-market ratio constant. The returns on WML (winner minus loser) are long-short

portfolios using momentum information, while not holding the other two attributes (size and BM ratio)

constant.

Year # of firm Median BM MV GDP ggpp(%) MKT(%) HML(%) SMB(%) WML(%)
1998 351 0.60 5,552,606 2,338,405 427 -26.25 -6.79 -7.79 -6.48
1999 416 0.75 9,102,916 2,438,502 4.28 26.02  -30.11 -39.04 19.97
2000 470 1.25 6,794,778 2,571,886 547 -46.45 -1.11 4.84 -18.79
2001 511 1.05 8,579,477 2,516,138 -2.17 13.23  -42.61 24.84 16.42
2002 572 0.93 7,119,831 2,632,064 461 -21.28 102.91 17.75 7.99
2003 610 0.7910,340,341 2,763,783 5.00 30.87 14.19 -5.59 -4.00
2004 624 0.8610,792,817 2,822,098 2.11 3.12 37.03 -9.72 7.07
2005 641 0.8712,597,452 3,042,402 7.81 524 2477 2.71 18.48
2006 654 0.7216,075,257 3,133,285 2.99 17.60 23.25 14.10  -11.18
2007 672 0.76 18,457,626 3,320,222 597 6.68 -5.64 0.85 -6.24
2008 683 1.42 9,859,891 3,034,954 -8.59 -47.15 8.17 2.64 0.70
2009 730 0.6718,287,393 3,240,526 6.77 77.69 23.64 27.59 -4.92
Mean 578 0.8911,130,032 2,821,189 3.21 3.28 8.18 2.77 1.59

Std. 117 0.24 4,374,294 329,009 4.51 35.19 38.07 17.96 12.41

27



Table 2: Summary Statistics of Business Cycle Variables

This table presents statistics of business cycle variables. The period is from 2000:Q1 to 2010:Q4. DY is
aggregate dividend yield; TB is short-run interest rate; TERM is term spread between a ten-year

government bond yield and TB, and gipp is the growth rate of Industrial Production. All variables are in

percentage.

Mean Median Std. Ql Q3 Min Max
DY 437 4.17 1.45 3.42 5.22 2.28 9.83
TERM 1.00 0.99 0.60 0.44 1.59 -0.10 2.23
giop 0.02 0.02 0.09 0.00 0.09 -0.23 0.20
TB 2.05 1.66 1.34 1.02 2.37 0.29 4.40

3. Empirical results

3.1 Characteristics of the HML, SMB, and WML strategies
At the beginning, we examine the performance of MKT, HML, SMB, and WML in the Taiwan stock

market during our sample period. Table 3 presents the returns on the different strategies in monthly and
quarterly frequencies. All strategies are rebalanced annually. Consistent with Chui and Wei (1998) and
Chen and Zhang (1998), we find that returns on these strategies are not significantly different from zero
in the Taiwan stock market for monthly and quarterly frequencies, implying that the value strategy does
not work in the Taiwan stock market. The predictive powers of these four factors for stock returns seem
to be limited. In the following sections, we examine the question of whether factors that fail to explain

stock returns are capable of predicting future economic growth.
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Table 3: Performance of MKT, HML, SMB, and WML

This table presents the average monthly and quarterly performance of MKT, HML, SMB, and WML
over the period from July 1999 to December 2012. MKT is the excess monthly market return. HML
(high minus low) is the return to a zero-cost portfolio that is long on high book-to-market stocks and
short on low book-to-market stocks, holding size constant. Similarly, SMB (small minus big) are
returns to long-short portfolios constructed in terms of market capitalization, holding book-to-market
ratio constant. The returns on WML (winner minus loser) are long-short portfolios using momentum
information, while not holding the other two attributes (size and BM ratio) constant. The t-ratios are

reported in parentheses. All variables are in percentage.

MKT HML SMB WML
Monthly returns
Mean 0.29 0.72 0.38 0.42
t-ratio (0.44) (1.17) (1.12) (0.81)
Quarterly returns
Mean 0.85 2.73 1.87 0.85
t-ratio (0.36) (1.33) (1.57) (0.46)

3.2 The relationship between the HML, SMB, and WML and future economic growth

This section investigates a possible relation between the return on HML, SMB, and WML and future
economic growth. Specifically, we examine the performance of these three factors at different stages of
future economic growth. For each quarter t, we calculate its continuously compounded growth rate of
GDP (t, t+4) in the next four quarters and its continuously compounded returns (t-4, t) to HML, SMB,
WML, and MKT in the past for quarters. For example, suppose t = 2000:Q3; we calculate the growth
rate of GDP for the period of 2000:Q3 to 2001:Q2, and the compounded returns of factors for the
period of 1999:Q4 to 2000:Q3. We then sort the GDP growth rate for all quarters (t, t+4) into high and
low groups. We define the terms “high” and “low” in relation to the median of future GDP growth:
“high” groups are located above this median and “low” groups are below it. Since our annual growth
rate and compounded holding period return have three overlapping quarters, we use the Newey and

West (1987) method with lag 3 to correct the serial correlation problem.
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The results in Table 4 show that WML is positively related to future growth in the
macroeconomy. That is, high WML portfolio returns are followed by periods of high GDP growth, and
low portfolio returns are followed by periods of low GDP growth. The difference in returns between
high and low economic states is significantly positive for WML. The evidence indicates that the weak
predictability of stock returns does not necessarily lead to weak predictive power with respect to future
economic growth. While the monthly and quarterly returns for the WML strategy are not statistically
significant, suggesting its inability to predict stock returns, a positive relationship between past WML
and future economic growth still exists. In the following sections, we investigate the link between
WML and future economic growth in a more stringent and comprehensive manner.

Note, first, that the relationship between Fama and French’s (1993) three factors, i.e., MKT, HML, and
SMB, and future economic growth is insignificant. The countercyclical variation in future GDP seems
to be independent of the past MKT, HML, and SMB. This is inconsistent with the risk-based
explanation, indicating that HML and SMB are not proxies for investment opportunities.

Table 4: Past Annual Performance of MKT, HML, SMB, and WML Conditional on Future

Economic Growth

This table presents the average annual performance of MKT, HML, SMB, and WML over the period
from 2000:Q1 to 2010:Q4. MKT is the excess monthly market return. HML (high minus low) is the
return to a zero-cost portfolio that is long on high book-to-market stocks and short on low
book-to-market stocks, holding size constant. Similarly, SMB (small minus big) are returns to
long-short portfolios constructed in terms of market capitalization, holding book-to-market ratio
constant. The returns on WML (winner minus loser) are long-short portfolios using momentum
information, while not holding the other two attributes (size and BM ratio) constant. For each quarter t,
we calculate its continuously compounded growth rate of GDP (t, t+4) over the next four quarters and
its continuously compounded returns (t-4, t) to HML, SMB, WML, and MKT over the past four
quarters. We sort the growth rate of GDP (t, t+4) over all quarters into high and low groups. We define
“high” economic groups as those states located above the median of future GDP growth, and “low”
economic groups as those states located below the median of future GDP growth. The t-ratios are
reported in parentheses. *, **, and ™" indicate significance at the 10%, 5%, and 1% levels, respectively.

All returns are in percentage.
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States £GDP MKT HML SMB WML

High 6.78™" -2.91 11.59 5.39" 9.16™
t-ratio (13.15) (-0.40) (1.50) (1.87) (2.37)
Low -0.31 4.21 4.49 4.31 -3.42
f-ratio (:0.34) (0.73) (0.89) (1.13) (-1.19)
Difference 7.09" -7.13 7.10 1.08 12.58™
f-ratio (6.60) (:0.71) (0.72) (0.23) (2.64)

We further test the relationship between risk factors and future GDP growth by using regression
analysis. Table 5 presents the results from the regression of future GDP growth on past returns to HML,
SMB, WML, and MKT.

gGDP(t,t+4) = bO + bMKT]MKT + bSMBSMB(t—4,t) + bWMLm(t—M) + e(t,t+4) 2 (1)

(1—4.1)

+byy HML,
where gcpp(,i+4) 1s the growth rate of GDP, and risk factors include MKT, HML, SMB, and WML. GDP
growth rate and factor returns are defined similarly to the definitions in Table 3.

Table 5 shows the results. For all specifications, only WML has predictive power for future economic
growth.The explanatory power measured by an adjusted R? increases approximately 4 times, from
3.20% to 16.58% , when WML is added as an additional explanatory variable in model 12. Particularly,
the relationship between future GDP growth and HML, SMB, and MKT is not significant. That is, the
three factor model of Farma and French contains little information about future economic growth. This
finding is again inconsistent with the risk-based hypothesis.

The positive relationship between WML and future GDP growth suggests that past winners are more
like to earn positive returns than past losers when periods of high economic growth is expected, and
vice versa. The economic sense is that when the economy is expected to be in low state, investors will

tend to hold stocks with a relatively low price (past loser); when the economy is expected to be in a

high state, they will tend to be willing to hold stocks with a relatively high price (past winner).
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Table 5: Regression Analysis
This table presents time series regressions of GDP growth rate on past annual MKT, HML, SMB, and

WML over the period from 2000:Q1 to 2010:Q4. MKT is the excess monthly market return. HML
(high minus low) is the return to a zero-cost portfolio that is long on high book-to-market stocks and
short on low book-to-market stocks, holding size constant. Similarly, SMB (small minus big) are
returns to long-short portfolios constructed in terms of market capitalization, holding book-to-market
ratio constant. The returns on WML (winner minus loser) are long-short portfolios using momentum
information, while not holding the other two attributes (size and BM ratio) constant. For each quarter t,
we calculate its continuously compounded growth rate of GDP (t, t+4) over the next four quarters and
its continuously compounded returns (t-4, t) to HML, SMB, WML, and MKT over the past four

quarters. *, ™", and """ indicate significance at the 10%, 5%, and 1% levels, respectively.

Model Intercept MKT HML SMB WML Adj R*(%)

1 0.03™ -0.01 . . . 0.54%

(4.10) (-0.46) . . .

2 0.03™" . 0.02 . . 1.21%

(3.82) . (0.69) . . .

3 0.03™" . . 0.01 . 0.14%

(3.92) . . (0.23) . .

4 0.03"* . . . 0.09™ 9.67%

(3.84) . . . (2.04) .

5 0.03"* . 0.02 0.00 . 1.24%

(3.69) . (0.65) (0.10) .

6 0.03™" -0.01 0.02 . . 1.85%

(3.79) (-0.50) (0.71) . . .

7 0.03™ -0.01 . 0.01 . 0.73%

(3.89) (-0.48) . (0.27) . .

8 0.03"* -0.02 . . 0.10™ 10.60%

(3.83) (-0.63) . (2.07) .

9 0.03"* . 0.03 . 0.10™ 12.03%

(3.45) . (1.01) . (2.16) .

10 0.03™ . . 0.05 0.11* 11.99%

(3.37) . . (1.00) (2.26) .

11 0.03™ -0.01 0.02 0.01 . 1.90%

(3.66) (-0.50) (0.66) (0.14) . .

12 0.02"* -0.02 0.02 0.05 0.12* 15.18%
(3.09) (-0.80) (0.89) (0.92) (2.37)
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3.3 The relationship between the HML, SMB, and WML and business cycle variables
In this section, we attempt to examine how much of the information contained in WML can be

attributed to business cycle variables. We adopt the following specification.

8oppivay = bo + bMKTMKTEt—4,r) + bHMLHML(t—At,t) + bSMBSMB(t—4,r) +bWML WML(HM)

(2)
+b,TB, + b,y DY, + by, TERM, + bg,[,,, &ippe 1 €44y

where DY is the aggregate dividend yield; TB is the short-run interest rate ; TERM is the term spread
between a ten-year government bond yield and TB, and gipp is the growth rate of industrial production.
Table 6 presents the results. Most importantly, they indicate that the predictive power of WML still
remains even after controlling for business cycle variables. For example, the WML coefficients of all
models that include it as an explanatory variable are statistically significant. This suggests that the
predictive power of WML is not subsumed by business cycle variables. Again, the predictive abilities

of MKT, HML, and SMB are nonexistent. The evidence does not support the risk hypothesis.

Table 6: Regression analysis with business cycle variables
This table presents time series regressions of GDP growth rate on past annual risk factors and quarterly

business cycle variables over the period from 2000:Q1 to 2010:Q4. MKT is the excess monthly market
return. HML (high minus low) is the return to a zero-cost portfolio that is long on high book-to-market
stocks and short on low book-to-market stocks, holding size constant. Similarly, SMB (small minus big)
are returns to long-short portfolios constructed in terms of market capitalization, holding
book-to-market ratio constant. The returns on WML (winner minus loser) are long-short portfolios
using momentum information, while not holding the other two attributes (size and BM ratio) constant.
For each quarter t, we calculate its continuously compounded growth rate of GDP (t, t+4) over the next
four quarters and its continuously compounded returns (t-4, t) to HML, SMB, WML, and MKT over

the past four quarters. DY is the aggregate dividend yield; TB is the short-run interest rate; TERM is

the term spread between a ten-year government bond yield and TB, and gipp is the growth rate of

Industrial Production. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Model

10

11

12

13

14

15

Intercept
0.02
(0.63)
0.02"
(1.68)
0.04™"
(4.84)
0.07""
(5.37)
0.14™"
(3.00)
0.11"
(2.61)
0.11""
(2.64)
0.09™
(2.27)
0.12*
(2.64)
0.15™
(2.99)
0.14™"
(2.96)
0.11™
(2.57)
0.09™
(2.13)
0.09""
(1.98)
0.12*
(2.19)

DY TERM
0.00
(0.66)
0.01
(0.54)
0.0 0.00
(-1.81)  (0.09)
0.0l 0.00
-131)  (0.19)
0.0l 0.00
(-1.33)  (0.15)
0.0l 0.00
(-0.88)  (0.36)
0.0l 0.00
(-142)  (0.25)
0.0 0.00
(-1.90)  (0.06)
20.01"  0.00
(-1.81)  (0.03)
0.0l 0.00
-131)  (0.15)
0.0l 0.00
(-0.87)  (0.36)
0.01 001
(-0.77)  (0.48)
0.0l 0.00
(-1.29)  (0.33)

gipp

-0.19%
(-2.41)

027"
(-2.95)
029"
(-2.90)
028"
(-3.06)
025"
(-2.87)
-0.24™
(-2.69)
-0.24*
(-2.30)
027"
(-2.87)
029"
(-2.84)
027"
(-2.80)
025"
(-2.85)
-0.23"
(-2.27)

TB

. -0.02"

(-3.41)
-0.02"
(-4.03)
-0.02"
(-3.13)
-0.02"*
(-3.68)
-0.02"
(-3.91)
-0.02"*
(-4.13)
-0.03"
(-3.40)
-0.02"
(-3.91)
-0.02"
(-3.06)
0.02"*
(-3.01)
-0.02"
(-3.50)
-0.02"*
(-2.87)

MKT HML
-0.04
(-1.29)
0.00
(0.05)
-0.04
(-1.30)
0.05  -0.02

(-1.43) (-0.64)
-0.04

(-1.29)
0.00
(0.06)
0.01
(0.40)
0.04 -0.01

(-1.18) (-0.23)

SMB WML
-0.01
(-0.23)
0.08"
(2.13)
0.08"
(2.12)
-0.01
(-0.30)
-0.01
(-0.23)
0.08"
(2.14)
0.02  0.09™
(0.59)  (2.18)
0.02  0.09™
0.48)  (2.01)

Adj_R?
1.11%

0.75%

12.97%

22.94%

43.28%

40.59%

40.67%

47.42%

49.91%

43.96%

43.43%

40.68%

47.66%

47.95%

50.38%

4. Conclusions
The main objective of this study is to examine the relationship between the HML, SMB, and WML risk

factors and future economic growth. We adopt data from the Taiwan stock market and show that the

evidence violates a risk-based explanation of the returns of HML and SMB. It seems that HML and

SMB do not represent systematic risk in Taiwan, and thus they cannot proxy for time-varying

investment sets. However, WML has predictive power for future economic growth, and its predictive

power cannot be subsumed by business cycle variables.
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ABSTRACT

Recent studies have found that firms may deviate from their target capital structure over time but adjust
toward the target in the long term. However, little attention has been so far given to address the issue
in the steel industry. This paper takes the financial constraint of over-leverage and under-leverage
into account to investigate the adjustment of capital structure of firms in the steel industry of Taiwan.
Controlling for the possible impact of financial crisis, this study was conducted at years of economic
trough and peak during the period of 1981-1996. Empirical results show that, first, firms with the
financial constraint of over-leverage finance less debt than do firms with the financial constraint of
under-leverage relative to the target capital structure. Second, the adjustment of debt ratios is
statistically significant and positively related to economic growth but negatively related to
macroeconomic conditions. Finally, firms adjusted very slowly toward their target debt ratios.

Keywords: Capital Structure, Partial Adjustment Model, Steel Industry.

1. Introduction

Aggregate economic activities fluctuate along with the shifts in economic conditions that arise
from ups and downs of the business cycle. Corporate performance may also vary with economic
conditions over the business cycle. In particular, corporate profit increases during economic
expansion but decreases during economic contraction for firms in cyclical industries that include
capital goods and consumer durables (Reilly and Brown, 2000). Some recent studies such as
Korajezyk and Levy (2003), Hackbarth, Miao and Morellec (2006), and Yeh and Roca (2007)
suggested that capital structure is influenced by macroeconomic conditions. In addition, recent
studies (Byoun, 2008; Flannery and Rangan, 2006; Hovakimian et al., 2001) have found that firms may
deviate from their target capital structure over time but they would adjust toward the target in the long
run.  Steel industry, a capital-intensive and technology-intensive industry, plays an important role in
nation’s defense and the economy and, in addition, its performance varies cyclically with
macroeconomic conditions over time. However, little attention has been given to the adjustment of

capital structure of firms in the steel industry. This study is conducted to fill the gap and provides
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evidence on the adjustment of capital structure of firms in the steel industry.
2. Literature Review

After Modigliani and Miler (1958), most of prior studies addresses the determination of capital
structure at the firm and industry level. These prior studies have so far documented some common
determinants of capital structure at the firm and industry level. Some recent studies have found that
economic growth and macroeconomic conditions affect the determination of capital structure of firms
(Feidakis and Rovolis, 2007; Hackbarth et al., 2006; Korajczyk and Levy, 2003; Levy and Hennessy,
2007; Yeh and Roca, 2007). Korajczyk and Levy (2003) tested whether the tradeoff theory and the
pecking order theory can explain the effect of macroeconomic conditions on capital structure. In their
study, they found that capital structure is counter-cyclical for financially unconstrained firms. Further,
Hackbarth et al. (2006) analyzed credit risk and capital structure in their contingency-claims model and
found that default thresholds are countercyclical. They contended that corporate leverage should be
counter-cyclical to the shifts in economic conditions. Levy and Hennessy (2007) developed a general
equilibrium model explaining corporate financing over the business cycle. They argued that, to avoid
agency conflicts, firms substitute debt for equity during periods of economic contraction to maintain
managerial equity shares. During periods of economic expansion, managerial risk-sharing improves
and firms substitute equity for debt. In their simulations, they found counter-cyclical variation in
leverage for financially less-constrained firms. Based on the findings of these prior studies, capital
structure is negatively related to macroeconomic conditions. However, Yeh and Roca (2007) found
positive effect of economic growth and macroeconomic conditions on the debt ratios of firms in the
plastics and textile industries of Taiwan during the period of 1981-1996. Moreover, little attention has
been thus far given to examine the adjustment of capital structure in the steel industry. This study is
conducted to provide insight into the adjustment of capital structure of firms in the steel industry over

the business cycle.
3. Method and Data
3.1 Model for the Adjustment of Capital Structure

Several studies (Byoun, 2008; Flannery and Rangan, 2006; Hovakimian et al., 2001; Marsh, 1982;
Taggart, 1977) suggest that firms adjust toward the target capital structure over time. The
econometric model, i.e. the partial adjustment model, posits that actual level may deviate away from
the target level in the short run but would adjust toward the target in the long run. The partial
adjustment model fits with the adjustment behavior of capital structure of firms. Following prior
studies such as Flannery and Rangan (2006) and Byoun (2008), this paper utilizes the partial
adjustment model to examine the adjustment of capital structure of firms in the steel industry over the
business cycle. Given a positive adjustment rate in the partial adjustment model, the adjustment of
capital structure can be expressed as a proportion (i.e. adjustment rate) of the difference between the
target capital structure and the capital structure of previous period. If the adjustment rate is equal to 1,
then the adjustment made by firms is equal to the difference between the target capital structure and the

capital structure of previous period. If the adjustment rate is not equal to 1, then firms make an
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incomplete adjustment and deviate from their target capital structure. The partial adjustment model of

capital structure is written as follows:

Y -Y, =y =Y ) +e,

t

where, Y the capital structure at year t, Yi: the capital structure at year t-1, y: the rate of adjustment
toward the target capital structure, Y.": the target capital structure at year t and & error term.
Assume that firms in the steel industry have the same rate of adjustment toward the target capital
structure.  Given a positive adjustment rate ( 7 ) in the standard partial adjustment model, i.e. Equation
1, the change in capital structure depends on the difference between the target capital structure and the
previous capital structure. When the target capital structure of firms is higher than their previous
capital structure and the difference is positive, firms face the financial constraint of under-leverage
relative to the target. Given a positive rate of adjustment toward the target in the model, the greater
the adjustment rate, the greater is the increase in capital structure. On the other hand, when the target
capital structure of firms is lower than their previous capital structure and the difference is negative,
firms face the financing constraint of over-leverage relative to the target. The greater the adjustment
rate, the greater is the decrease in capital structure. In addition, according to the theory of capital
structure, firms with the financial constraint of over-leverage would finance less debt than do firms
with the financial constraint of under-leverage relative to the target capital structure due to higher risk
and costs of bankruptcy. Thus this study modifies the standard partial adjustment model and includes
the financial constraint (FC) of over-leverlge and under-leverage relative to the target capital structure

in the model for the adjustment of capital structure of firms.

Further, the target capital structure is unobservable in the application of the partial adjustment
model. It is assumed that, as suggested by recent studies (Chu et al., 1992; Feidakis and Rovolis,
2007; Flannery and Rangan, 2006; Hovakimian et al., 2001; Korajczyk and Levy, 2003), the target
capital structure of firms in the steel industry is a linear function of their determinants, namely
economic growth, macroeconomic conditions and firm characteristics. Therefore, in addition to the
inclusion of financial constraint of over-leverage and under-leverage in the partial adjustment model,
this study estimates target capital structure through these determinants for examining the adjustment of
capital structure of firms in the steel industry. The modified partial adjustment model for the

adjustment of capital structure of firms is written as follows:

Y, - Yt—l = ﬂFCFC + 7(ﬁEGEG + :BECEC + ﬂXX - Yt—l) t+é,

t
)
where, Y;": the target capital structure at year t, p: regression coefficients, FC: financial constraint of
over-leverage and under-leverage relative to the target capital structure, EG: economic growth, EC:
macroeconomic conditions, X: firm-specific variables, Yi: the capital structure at year t-1 and €

error term.
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As discussed earlier in this section, firms with the financial constraint of over-leverage would
finance less debt than do firms with the financial constraint of under-leverage due to higher risk and
costs of bankruptcy. Based on Equation 2, the adjustment of capital structure would be negatively
related to the financial constraint of over-leverage and under-leverage. Further, the adjustment of
capital structure would be positively related to economic growth, as suggested by Feidakis and Rovolis
(2007). The adjustment of capital structure would be negatively related to macroeconomic conditions,
as suggested by prior studies (Hackbarth et al., 2006; Korajczyk and Levy, 2003; Levy and Hennessy,
2007).

3.2 Variables and Their Measures

The dependent and independent variables used in this study are calculated at book value of annual
financial data. As suggested by previous studies, the total debt ratio is used as the proxy for capital
structure. Thus, annual change in total debt ratios (dDR) is used as the proxy for the adjustment of
capital structure. Given a positive rate of adjustment toward the target debt ratios, firms would make
a negative (positive) adjustment when they face the financial constraint of over-leverage and
under-leverage relative to their target. Thus, the binary dummy variable DFC with the value of 1 and
0 for negative and positive adjustment of debt ratios, respectively, is used as the proxy for the financial
constraint of over-leverage and under-leverage. Further, annual growth rate of the real gross domestic
product (gGDP) is used as the proxy for economic growth, as suggested by Feidakis and Rovolis
(2007). In addition, the binary dummy variable DEC with the value of 0 and 1 for years at economic
trough and peak, respectively, is used to represent the shifts in macroeconomic conditions, as suggested

by recent prior studies (Hackbarth et al., 2006; Korajczyk and Levy, 2003; Levy and Hennessy, 2007).

Furthermore, the natural logarithm of net sales (InS) is used as the proxy for firm size (Booth et
al., 2001; Chu et al., 1992; Huang and Song, 2006; Rajan and Zingales, 1995; Titman and Wessels,
1988; Wiwattanakantang, 1999). Annual growth rate of total assets (gTA) is used to measure growth
opportunities (Titman and Wessels, 1988). The ratio of operating income to total assets (OITA) is
used as a proxy for profitability (Titman and Wessels, 1988). The ratio of total depreciation to total
assets (DEPTA) is used to represent non-debt tax shields (Chu et al., 1992; Kim and Sorensen, 1986;
Titman and Wessels, 1988; Wald, 1999; Wiwattanakantang, 1999). The ratio of inventory plus net
fixed assets to total assets (INVFATA) is used as the proxy for asset tangibility (Chu et al., 1992;
Downs, 1993; Titman and Wessels, 1988; Wald, 1999).

3.3 Sample and Data

Controlling for the potential effect of financial crisis, the sample includes firms in the steel
industry that are listed on the Taiwan Stock Exchange and, in addition, that have complete financial
data during the period of 1981-1996 over three business cycles of Taiwan. In addition, this study
selected the years of economic peaks and troughs during the period from 1981 to 1996 to represent the
shifts in economic conditions. According to official reference dates published by the Council for

Economic Planning and Development of Taiwan, the years of 1983, 1988 and 1994 closest to the
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economic peaks and the years of 1985, 1990 and 1996 closest to the economic troughs, respectively,
are selected to represent the shifts in economic conditions. Annual financial data used in the study are

collected from the database of the Taiwan Economic Journal.
3.4 Empirical Model

Incorporating the proxies for the variables in the study into Equation 2, the empirical model for

the adjustment of capital structure of firms in the steel industry can be written as follows:
dDR, = b .DFC+vb,gGDP, +vb,.DEC, +vb IsS, +vb,gTA,

+7b,OITA, +yb,DEPTA, +yb,INVFATA, —yDR,, +e,
(€)

where, dDR;: annual adjustment of debt ratios at year t, b: regression coefficient on each independent
variable, DFC: dummy variable with the value of 1 and 0 for the financial constraint of over-leverage
and under-leverage relative to the target debt ratios, y: the rate of adjustment toward the target debt
ratios, DEC: 0 and 1 for economic trough and peak, respectively, InS: natural logarithm of sales in
thousand dollars, gTA: annual growth rate of total assets, OITA: operating income/total assets, DEPTA:
depreciation/total assets, INVFATA: inventory plus fixed assets/total assets, DR.i: debt ratios at year

t-1, and e: error term.

Based on Equation 3, it is expected that the proxy for the financial constraint of over-leverage and
under-leverage (DFC) will be negatively related to the adjustment of debt ratios (IDR). The proxy for
economic growth (gGDP) will be positively related to the adjustment of debt ratios, as suggested by
Feidakis and Rovolis (2007). The proxy for macroeconomic conditions (DEC) will be negatively
related to the adjustment of debt ratios, as suggested by recent prior studies (Hackbarth et al., 2006;
Korajczyk and Levy, 2003; Levy and Hennessy, 2007).

4. Results

The sample includes 122 observations for the listed firms in the steel industry of Taiwan at
years of economic peaks and troughs during the period of 1981-1996. In the sample, there are 74 and
48 observations for firms with the financial constraint of over-leverage and under-leverage that made
negative and positive adjustment of debt ratios, respectively, during the sample period. The summary

descriptive statistics is reported in Table 1.
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Table 1 The summary descriptive statistics

Variable N Mean Standard Deviation ~ Minimum Maximum
dDR 122 -0.01484 0.09944 -0.32250 0.35887
DR 122 0.53703 0.16960 0.11294 0.90301
gGDP 122 0.06544 0.01065 0.04953 0.08447
DEC 122 0.45902 0.50037 0 1.00000
InS 122 21.35272 2.37043 0 25.17030
gTA 122 0.10856 0.40253 -0.99820 1.38114
OITA 122 0.05177 0.04676 -0.04061 0.24028
DEPTA 122 0.02215 0.01732 0 0.07525
INVFATA 122 0.60001 0.18248 0.08713 0.97665

Note: dDR: annual adjustment of debt ratios, DR: total debt ratio, gGDP: annual growth rate
of GDP, DEC: binary dummy variable with the value of 0 and 1 for years at economic
trough and peak, respectively, InS: natural logarithm of sales, gTA: annual growth rate
of total assets, OITA: operating income/total assets, DEPTA: depreciation/total assets,
and INVFATA: inventory plus fixed assets/total assets.

Further, the regression results with and without the financial constraint of over-leverage and
under-leverage taken into account for the adjustment of debt ratios of firms in the steel industry are
presented in Table 2. As shown in columns (1) and (2) of Table 2, the value of variance inflation
factor is lower than 10. This shows no serious problem of multicollinearity in the model. Further,
for the result with the financial constraint of over-leverage and under-leverage taken into account, the
Durbin-Watson test statistic shown in the Notes of the table is close to 2. This shows no serial
correlation. But, for the result without the financial constraint of over-leverage and under-leverage
taken into account, the Durbin-Watson test statistic shown in the Notes of the table is close to 1 and this
indicates serious problem of serial correlation. In addition, based on the chi-square value, the test of
heteroscedasticity does not reject the null hypothesis that the variance of the error term in the model is
constant. Moreover, as shown in the Notes of Table 2, the adjusted R-square for the result with the
financial constraint of over-leverage and under-leverage taken into account is much higher than that for
the result without the financial constraint of over-leverage and under-leverage taken into account in the
model. This suggests that the financial constraint of over-leverage and under-leverage relative to the
target should be taken into account in the application of the partial adjustment model to examine the

adjustment of debt ratios of firms.

4.1 The Effect of Financial Constraint of Over-leverage and Under-leverage

As shown in column (1) of Table 2, the binary dummy proxy for the financial constraint of
over-leverage and under-leverage (DFC) is statistically significant and negatively related to the
dependent variable (dDR) at the significance level of 1%. The result shows that firms with the
financial constraint of over-leverage have lower debt ratios than firms with the financial constraint of
under-leverage relative to target debt ratios. This finding suggests that firms with the financial
constraint of over-leverage relative to the target tend to finance less debt in order to reduce the risk and

costs of bankruptcy than do firms with the financial constraint of under-leverage relative to the target.
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4.2 The Effect of Economic Growth and Conditions

As can be seen in column (1) of Table 2, the proxy for economic growth (gGDP) is statistically
significant and positively related to the dependent variable (dDR) at the significance level of 5%. The
result indicates that the adjustment of debt ratios is positively affected by economic growth. This
finding supports Feidakis and Rovolis (2007) and Yeh and Roca (2007).

Further, the dummy proxy for the shifts in macroeconomic conditions (DEC) is statistically
significant and negatively related to the dependent variable at the significance level of 10%. This
suggests that the adjustment of debt ratios is counter-cyclical during the period of 1981-1996. This
supports recent prior studies (Hackbarth et al., 2006; Korajczyk and Levy, 2003; Levy and Hennessy,
2007) but is not in line with the finding by Yeh and Roca (2007) in the plastics and textile industries of
Taiwan. This finding suggests that industry characteristics may cause the difference in the adjustment
of capital structure. Further evidence of the industry effect on the adjustment of capital structure

leaves for future research.
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Table 2 Regression Results for The Listed Firms in The Steel Industry of

Taiwan at Years of
Economic Peak and Trough During The Period of 1981-1996

Dependent Variable: The Adjustment of Debt Ratios (dDR)

(1) result with financial constraint taken  (2) result without financial constraint taken

into account into account

Standard Standard
Coefficient  Error t Value VIF Coefficient  Error t Value VIF

Intercept -0.15155 0.09496 -1.60 0 -0.07123 0.12475  -0.57 0
DFC -0.12819 0.01393  -9.20* 1.20588
gGDP 292353 1.24440  2.35" 4.53416 391186 1.63555 2.39°  4.50038
DEC -0.04675 0.02693  -1.74¢ 4.68745 -0.04800 0.03552  -1.35 4.68734
InS -0.00065 0.00289 -0.22 1.20895 -0.00079 0.00381  -0.21 1.20891
gTA -0.02428 0.01563 -1.55 1.02255 -0.01544 0.02059 -0.75 1.01870
OITA 0.06473 0.14673  0.44 1.21566 0.14447 0.19324 0.75 1.21142
DEPTA -1.00858 0.49629 -2.03> 1.90861 -1.99410 0.63930  -3.12* 1.81971
INVFATA 0.00079 0.03948  0.02 1.34037 0.01352  0.05206 0.26  1.33872
DR 1 -0.08808 0.04408 -2.00* 1.42360 -0.23643 0.05412  -4.37* 1.23315
Notes: ) 2)
(a) Sample size 122 122
(b) Durbin-Watson d value 1.802 1.095
(c) Heteroscedasticity test:

Chi-square value, (P-value) 51.16, (0.5071) 42.38, (0.4979)
(d) Adjusted R-square 0.5261 0.1752

(e) dDR: annual adjustment of debt ratios, DFC: binary dummy variable with the value of 1 and 0 as
the proxy for the financial constraint of over-leverage and under-leverage, respectively, that firms
face, gGDP: annual growth rate of GDP, DEC: binary dummy variable with the value of 0 and 1
for years at economic trough and peak, respectively, InS: natural logarithm of sales, gTA: annual
growth rate of total assets, OITA: operating income/total assets, DEPTA: depreciation/total assets,
and INVFATA: inventory plus fixed assets/total assets, and DR _1: the lagged total debt ratio.

(f) 2, Pand °indicate the significance level of 1%, 5% and 10%, respectively.

4.3 The Effect of Firm Characteristics
As shown in column (1) of Table 2, regarding the firm-specific effect on the adjustment of debt

ratios, the proxy for non-tax shields (DEPTA) is statistically significant and negatively related to the
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dependent variable at the significance level of 5%. It is likely that steel industry is capital-intensive
and, thus, the factor of non-debt tax shields plays a critical role in their adjustment of debt ratios toward
the target. Future research may provide evidence on the adjustment of capital structure for firms in

the labor-intensive and technology-intensive industries.

4.4 The Adjustment Rate of Debt Ratios

As can be seen in column (1) of Table 2, the lagged annual debt ratio (DR 1) of firms is
statistically significant and negatively related to the dependent variable (dDR) at the significance level
of 5%. In addition, the regression coefficient on the lagged annual debt ratio is -0.08808. The result
shows that the annual average rate of adjustment toward the target is only 8.8% of the difference
between target debt ratios and previous debt ratios for firms in the steel industry at years of economic
trough and peak during the period of 1981-1996. This finding suggests that, due to high costs of
adjustment, firms in the steel industry adjusted at a very slow rate toward their target debt ratios during
the period of 1981-1996.

5. Conclusion

Recent studies have found that firms may deviate away from their target capital structure over
time but they adjust toward the target capital structure in the long run. In the process of adjustment
toward the target, capital structure is influenced by macroeconomic conditions over the business cycles.
However, little attention has been given to examine the adjustment of capital structure of firms over the
business cycle, in particular within the context of steel industry that is a cyclical industry. Controlling
for the potential effect of financial crisis on capital structure, this paper utilized the modified partial
adjustment model with the financial constraint of over-leverage and under-leverage taken into account
to investigate the adjustment of capital structure of firms in the steel industry for years at economic
trough and peak over the business cycles during the period of 1981-1996. The main findings of this
study show that, first, controlling for the effects of firm characteristics, economic growth and
macroeconomic conditions, firms with above-target debt ratios finance less debt than do firms with
below-target debt ratios due to the risk and costs of bankruptcy. Second, the results show that
economic growth has a significant positive effect on the adjustment of debt ratios at years of economic
trough and peak during the period of 1981-1996. The finding is in line with Feidakis and Rovolis
(2007) and suggests that firms in the steel industry should take account of economic growth in the
process of their adjustment toward the target capital structure. In addition, macroeconomic conditions
have a significant negative effect on the adjustment of debt ratios of firms in the steel industry. This
suggests that capital structure of firms in the steel industry is counter-cyclical over the business cycles.
Finally, the results show that, on average, firms in the steel industry adjusted very slowly toward their
target debt ratios during the period of 1981-1996. Due to the difference in debt financing between
firms with above-target and below-target leverage, future research may provide further evidence on
whether the rate of adjustment toward the target varies with the financial constraint of above-target and

below-target leverage for firms in the steel industry of Taiwan.
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ABSTRACT

Existing practical evidence suggests that residual income valuation models based on historical cost
accounting considerably undervalue equity price. One possible reason is the use of historical cost
accounting under inflationary conditions. In this paper, we use a residual income framework to search
theoretically how historical cost accounting figures need to be adjusted for inflation in forecasting and
valuation. We show that residual income models are likely to produce severe under valuations if

inflation is not correctly taken into account.

This paper provides a conceptually useful foundation for the study of net income, book values, and
dividends as to how these variables relate to equity value with and without inflation condition. The
discussion makes the case that the analysis is also of empirical interest. This paper systemized
overview of the Ohlson 1995(095) literatures. The paper considers situations in which price equal
capitalized forward net income add growth in net income and book values. Accounting, or the financial
reporting model, has its own rules, and these make their presence felt all the time. The CSR has a role

to interlock the book values and net income.

Finally, this paper studies two simple ideas. First, one can use residual income valuation model to
predict stock value. Second, mathematical zero-sum series equality provides the analytical starting
point and ensures analytical simplicity. These two ideas combine to yield many closed form valuation
models. Without violating the PVED precept, one obtains explicit and basic models relating market

value to book value and income with and without inflation condition.

Keywords: Valuation Model, Depreciation, Inflation Price

1. Introduction

Existing literatures text that the residual income valuation model (RIVM) considerably
undervalues equity shares (Choi, O’Hanlon and Pope, 2005). One possible reason is that the primary
inputs of the model, book value of equity and net incomes, are distorted by conservative accounting
policies such as: historical cost accounting rules, no recognition of internally generated goodwill, or the
delayed recognition of ‘good news’ (Watts, 2003a, 2003b). All of these forms of conservatism
potentially drive an obstacle between book and market values. In this paper, we focus on the impact of

just one of these forms of conservatism, one that is inherent in historical cost accounting under
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inflationary conditions, where conservatism stems from the failure to recognize holding gains in the

reporting of assets.

There is substantial evidence that investors tend to ignore inflation, thinking it is of second-order
importance. These troubles arise because inflation affects historical cost accounting numbers in
complex ways, leading to troubles in establishing the relationship between reported accounting
numbers and equity valuation. We use a residual income model to explore this relationship between
market price, book assets and reported net incomes both with and without under inflationary conditions.
Residual income valuation models form an ideal way for such an exploration, as under plausible
assumptions they generate a linear form for the relationship between market prices, reported asset
values and net incomes.

The undervaluation observed by empirical researchers using data extracted from financial
statements has led others to adjust the accounting inputs into RIVM for inflation (Ritter and Warr, 2002;
Gregory, Saleh and Tucker, 2005). We search to what extent model value is undervalued when
inflation is ignored, and how to adjust inflation when forecasting residual net incomes and valuing
equity while implementing RIVM. We emphasize how inflation changes the structure of residual net
incomes information dynamics from that assumed in unbiased accounting. This distortion cause the
addition of inflation-adjusted book value terms on the right-hand side of the simple autoregressive
process describing the evolution of current cost residual net incomes.

We show theoretically that valuation weights on book value and dividends increase with inflation,
while weights on net incomes decrease with inflation. Thus, consistent with our intuition, the multiplier
on book value increases to compensate for underestimation of book value when inflation is taller or
accounting is more conservative. The rest of the paper is set out as follows. Section 2 establishes the
relationship between inflation-unadjusted cost accounting and inflation-adjusted accounting variables.
This enables us to identify the valuation weights and the structure of the information dynamics

describing the evolution of residual income in these two accounting systems. Section 3 concludes the

paper.
2. Methodology

2. The models

In this section, we present our basic accounting model, both in the absence of, and in the presence
of, inflation as captured by inflation-unadjusted accounting and inflation-adjusted cost accounting
systems.

2.1 RIVM without depreciation & inflation

This paper uses the following notation:

V,= Value (price) of equity, ¥ =P

D, = (net) Dividends
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B, =Book value of equity=BV

I, = (net) Income (NI=EAT=earning after tax), / = EPS , the P/E ratio=

2o
|
~| S

R . . .
I/ =1,—71,xB,_| =Residual Income (RI), r, = the discount factor denotes the nominal cost
of capital. RI is defined as current net incomes minus the r, rate times the beginning of period book
value, that is, net incomes minus a charge for the use of capital. LetR=1+r,.

-D,

-

Clean surplus relation (CSR), B, —B, ;=1

t

As is normal, this paper assumes that PVED determines value:

= |'D
V,=> E,| 7% [[PVED]
2 {(RJ

s=1

The Et[ ] is an expectation operator. PVED has two famous weaknesses. First, many growth

companies do not plan to pay dividends within the estimate horizon. Second, Modigliani-Miller
Theorem say dividend policy irrelevant (DPI). That is, little insight is obtained by focusing on
dividends. Both weaknesses of PVED stem from a common problem —PVED does not focus on wealth

creation but on wealth distribution.

The Mathematical model discussed next moves away from wealth distribution. To simplify the

mathematical expressions, hereafter date 0 (NOT t) specifies the valuation date.

Mathematical zero-sum series equality provides the analytical starting point. For any series of

numbers Xy, X, "

0=x,+R"(x, —Rx,)+R*(x, —Rx,)+---=x, +ZR_t(xt —Rx, )
t=1
R"x, — 0, whent — 0.

If X, (numerator) grows slower than R (denominator), then R_’xt —0.

That Ritxt —> O makes sense, due to no firm will grow forever.

Adding PVED to Zero-sum series produces the first equation
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Certainly, the analysis is valid for any x-series. The idea is that one can represent value in respect

of two parts: a starting point, X, and a complement defined by the present value of a generic series,
x, —Rx, |+ D, which implants the series of dividends.

By putting X, = B, and combining it with residual income (RI) and clean surplus relation
(C.SR).

We get B, —RB,_, + D, =1 and the second equation (2) and call it as

(D) book value plus residual income valuation model (BVRIVM).

v, :B0+iR_t(ltR) .................................................................. ()

t=1

The price (V) is explained by the initial book value ( B,,) and the subsequent growth in book

value. If the firm has no growth (R.L), then price (V})) equate the initial book value ( B, ). On average,

the accounting is neither conservative nor aggressive.

Proof of (2):

Replace [,in R.I.with B, =B, + D,inC.S.R., we get
I, =[tR +rxB, =B —-B,_,+D, —)]tR =B —RxB,_,+D,.
If x, isbook value, B, —RxB, |+ D,, is residual income

Replace x,in (1)with B, =V, =By+» R"(B,—RB_ +D,)=B,+Y R'(I})

t=1 t=1

Q.E.D.

Ohlson (1995) first combined equation (2) with the following Information Dynamics

(I

t+1

= a)ItR + Ot + El,t+1 0t+1 = ZQ + 52,z+1 ) and got Ohlson Model (OM).

V=B + ClItR + CzOz (3)
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where

(R-w)
~ R
* (R-w)\R-2Z)

C =

The OM assumes that the dividend discount model and the clean surplus relation hold. Additionally, it
assumes that next period’s residual income, Zfl =al tR +0, + &N‘l,t +1 » follows a first order
autoregressive process. Since next period’s residual income is not exhaustively explained by current
residual income Ohlson (1995) introduces another information variable Ot to capture value relevant
information that have not yet entered the financial statements. This yields the following bivariate vector

~

. TR R ~ ~
autoregressive process: [, = @I, + 0O, + &l 0, = Z0 + &1

t+ t+1

Where Ek . with k =1, 2 are zero mean error terms. @, Z (0<w, Z <l) are the persistence

parameters of the residual income variable and the other information variable, respectively. Together,
the assumptions yield the following linear relation between current market value of equity and current

accounting information:
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V,=B +ClIf+C,0,

t+4 t+3

Proof 0f (3)
E It_fl_i_lt_fz_i_lt_ﬁ_i_m :a)ItR+Ot+a)1t1j—l+0t+l+a)lfi-2+0t+2+ _
1R R? R R R R

numerator denominator
TR R 1
It+1 = CO], + E

~ 1

1Y, =l +Z0, =o’I" +.+ Z0, ra

~ 1

15 =0, +7°0, =a)3ItR+.+ a)ZO,+. e

~ 1

Solving coefficient of I = C,

numerator

denominator

M = |- | =)= =) =1
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numerator denominator

ZERO

—_—

~ BT

numerator denominator

ZERO

ZERO

R
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Numerator

denominator

ZERO

1

ZERO

ZERO

~ BT

Solving coefficient of O, =C,

- +
. . +
(step 2) Solving coefficient of O, =C,
+
+
. . +
(step 5) Solving coefficient of Ot =C,




Q.E.D.

2.2 RIVM with depreciation but without inflation

This section explores the RIVM with depreciation but without inflation.

Here .denotes the depreciation rate and . the net cash inflow from investments in time t

(Cash received from the sale of long-life assets, or spent on capital expenditure). The .is the net
cash inflow from operations (Cash received or expended as a result of the company's internal business

activities), assumed to be linked by a cash balance equation . = Btc i +..(2.2.2)

CSR: B, =B, =1,—D, (2.23)Here B, denotes the BV without inflation

(2.2.2), (2.2.3) together imply tha- (B —.(2.2.4)
(2.2.1), (2.2.4) together imply that- [Bt —(1—dep)xB_, — I ] (2.2.5)
We sort out (2.2.5) and ge_ (2.2.6)

In calculating net incomes (comprehensive income) adjusted for depreciation charge we have to

recognize the increased depreciation charge (-).

The residual income is defined as:

_(2'2.7)
(2.2.6), (2.2.7) together imply tha_(2.2.8)

Yeh (2001) first propose the following modification of the ID to incorporate unconditional

conservatism:
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TR R ~
Im = wlBr + wllz + Oz +é& 4
0,=24,B+20,+¢,,,

Bt+1 = GBt + g3,t+l

Where &, ,with k =1, 2, 3 are zero mean error terms. @, Z0 are the conservatism parameters,

@, Z, (0@, Z,<1) are the persistence parameters and G (1< G < R) represents growth.

They derive the following linear valuation function:

V,=B +CI*+C,0 +(C,+C,)B,

And we call it as Yeh Model V, =B, + C, I + C,0, +(C; + C,)B, (2.2.9).

We compare equation (3) with (2.2.9) at the following table. The original models are the same
RIVM.
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V=B, + S R(I")(2)

t=1

RIVM © -
e Vy=By+ S RTIN ()| Vy =B+ Y R(I1)-2)
t=1 t=1
different ID ~ ~
e Itfl = w[tR + Ot + &
’ [tfl = a)lBt + a)lltR + Oz + gl,m
Oz+1 = ZOt + gz,m

~

o)

t+1

= ZOBt + ZlOt + &

BH—I = GB; +&5 0

different model

V=B +CIf+C,0,03)

V,=B +ClI| +C,0 +(C,+C,)B, (2.2.

9)
coefficient
coefficient of 1) w,
C = C =
JAe ' (R-w) " (R-w)
coefficient of C - R C = R
0-c N R T (A
Rw
C — 0
" (R-0,(R-G)
C, = Rz,
Y (R-o)YR-Z)R-G)
f= | If=1-rxB, If = IT° — (dep +r)x B_, (2.2.8)
Proof of (2.2.9):

Valuation multiple on RI

3%

Valuation multiple on OI

[1+cl]>{1+(

1

Z 1
—_— X_
R_Zl):| R

R
(R-afR-2,)

¢,

Valuation multiple on book value arising from the @, term
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, Rw,

G
I = =oate

Valuation multiple on book value arising from the Z|, term

4

R (R-»)R-Z2)R-G)

G L RZ, _
R-Z,)R-G)

b+chP+(

2.3 RIVM with depreciation and with inflation

This section explores the RIVM with depreciation and with inflation. We assume that book values

and investments in the long run grow stochastically in line with inflation.

B™=(1—dep)1+inf)B"} + B (2.3.1)

Here Btinf denotes the BV with inflation and inf _n is the rate of inflation.( We can regard a as an

average or composite rate of depreciation over different classes of assets, both tangible and intangible.

For example o may include a contribution from the expensing of intangibles investments.)

We assume a cash balance equation [ tCFO = BZCFI +D,(23.2)

Clean surplus relation (CSR) B:nf - B;Ef =1,—-D, 233)

In this section Btint denote BV with inflation condition; while in above section B, denote BV without

inflation condition.

(2.3.2), (2.3.3) together imply that B/"" — B} = I, + (B — I7"?) (2.3.4)

(2.3.1), (2.3.4) together imply that B/"" — B} = I, + [Bj“f —(1—dep)1+inf)B™ — IICFO] (2.3.5)
We sort out (2.3.5) and get

I, = I7° — (1+inf) x dep x B} +infx B"} (2.3.6)

In calculating net incomes adjusted for inflation and depreciation charge we have to recognize both the

increased depreciation charge, that is the (1+1nf)xdep x B, | item, and the holding gains on assets,

the +1nfx B, | item, over the period.

The increased depreciation charge sometimes is bigger than the holding gains on assets
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(dep(1+inf) —inf =.1(1+.05) —.05 > 0 = dep(1 +inf) > inf ).
The (1+inf)xdepxB,, item sometimes is smaller than the +InfxB, | item

(dep(1+inf) —inf =.01(1+.05) —.05 < 0 = dep(1 + inf) < inf ).

The residual income is defined as:

If=1 —-(2.3.7)

(2.3.6), (2.3.7) together imply that
% = [170 — (1 + inf)(dep + 1) B™| 238

Proof of (2.3.8)
- -

I, = I — (1+inf) x dep x B™ +infx B
IF = I — (1 +inf) x dep x B} +infx B™" —- (2.3.8)
As the nominal cost of capital, 7, is related to the real cost of capital, 7. , by the conventional
Fisher relationship: 1+7, = (147, )(1+Inf)
1+r, =A+r)1+inf) > 7 =1+r) + Hrf)l +dinfinf—>

r, =(1+r)(1+inf) —1=[r.(1+inf) +inf |

We Combine (2.3.8") with _and get (2.3.8)
1= A

I* =17 —(1+inf)(dep + rr). (2.3.8)

QED

We Combine (2.3.8) with 1,5 = @x I and get (2.3.9)

[[CFO —(1+inf)(dep +r) Bti“f] =wx [[tCF 9 —(1+inf)(dep +r)B" ] (2.3.9)
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We Combine (2.3.9) with _(2.2.8) and get (2.3.10)

E[r?

t+1

+(dep +r,)B, —(dep+r)(1+ inf)Btmf] =aw(l IR +(dep +r,)B,_ | —(dep +r)(1 + int)B,iflf )

(2.3.10)
We have achieved a relationship defined by equation (2.3.10) between inflation-unadjusted cost
accounting information and inflation-adjusted accounting information.

We Combine (2.2.1) with (2.3.1) and get (2.3.11)

B — (1—dep)(1+inf)B™ = B, — (1—dep)x B, , (2.3.11)
Replace Btlillf = LBtinfand Bt_l = LBt into (2.3.11) and get (2.3.12)

B ~(1—dep)1+inf)LB" =B, —(1-dep)LB, -
B"[1- L(1—dep)1+inf)]= B, [L - L(1 - dep)] (2.3.12)

2.3.12)— B™ = B [ - L(1 - dep )1 - L(1 - dep 1 +inf )| ' (2.3.13)
(2.3.13), (2.3.10) together imply that equation
@.3.14) E[I, |= ol " —inf(1 - dep)[1 - (1 - dep)(1 + inf) L] [ = 1+ 1, LB, - B,_,|-223.

14)
E[1%,|= ol " —inf(1 - dep)[1 - (1 - dep)1 + inD) L] 'L = 1+ 1) LB, — B, ,|

t+1

E[IR ]za)IRoooooooojf nf=0

t+1 t

Let B _iinn=1-2 @315
B @

t-1

In (2.3.15) , we assume book values grow in a fixed inflation rate -

We use the investment policy to determine the growth over time. We assume that total nominal

|

investment, which includes both replacement investment and new investment, grows at the same rate as

inflation.

If we assume book values grow in a fixed inflation rate and © then we need to rewrite (2.3.14) as
@

(2.3.16):

E[* =" - B, {inf(l —dep)|dep]'[r.J1 - w]} (2.3.16).

When we average the growth in book values we find that although year-on-year growth is highly

62



variable, over the long run the average growth in book values are approximately equal to one plus the

rate of inflation.

2.4 Closed Form Valuation Models
Ohlson (1995) begins that under clean surplus accounting the difference between market price and

book equity is equal to the present value of residual net incomes. Thinking that the information

. . TR R .
dynamics reduces to equation (/,,; = @x1,"), Ohlson shows that the valuation model reduces to the

@
simple formV, =B, + ———1 ZR . We have argued that this form is only suitable under

t
(1 +r, — a))
inflationary conditions if asset values and residual net incomes correctly reflect the impact of inflation.

If we were to use unadjusted reported net incomes then we need to rewrite the model as:

V=B + o ri"_ 2 (I}~ B,(1+inf) " finfi(1 — dep)dep™'r, (1 - @) f) =
B, x(1-(1+inf) ™ {inf(1 - dep)dep™r, (1~ @) )+ I ><< i )(1C+oinf)—w> (2.3.18).

The difference between (2.3.18) and the standard Ohlson (1995) valuation formulation is given by

the additional inflation-adjusted book value
expression, <1 —(1+ illf)_l {inf(l - dep)dep_lrr (1-@) }> , in the first term on the right-hand side of

(2.3.18). When theinf =0, (2.3.18) reduces to the standard Ohlson (1995) valuation formulation.

Moreover, this adjustment is a positive decreasing function of inflation inf for

given0 <dep, r., @ <1.

Equation (2.3.18) also shows the value of the multiplier attached to residual income decreases in
inflation due to the higher nominal cost of capital. Thus equation (2.3.18) again draws attention to the
essential role of the standard Ohlson (1995) valuation formulation: book value provides the “first key”
at valuation, the present value of residual incomes being an adjustment to incorporate the “Unrecorded
Intangible Asset” omitted from the balance sheet. This “U.I.A.” will include priceless H.R.M. assets
and economic rents, together with any misstatements of the economic value of recorded assets. Such
misstatements can be large in inflationary conditions, particularly for firms with substantial amounts of
long-lived assets (i.e., where dep is small).

Hence it can be shown that the valuation weight both attached to book value and attached to net
incomes decreases with inflation.

In practice the assumption of uniform inflation over the life of the assets is just a convenient
means of generating a closed form parameterized valuation model. It fails to provide a satisfactory

practical method where such parameters are not easily observable. A possible alternative approach to
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the hypothesis of uniform growth in book values is to identify the dividend policy so that we can map

out the evolution of retentions and thus book values over time.

3. Conclusion

This paper studies theoretically the implications of history cost accounting under inflationary
conditions on residual income valuation models. We find that inflation does not influence the structure
of the residual income model but rather alters autoregressive information dynamics. We guess and
establish that it is sufficient to correct for the impact of inflation by adding a positive weight associated
to the inflation level to the book value term in the autoregressive relationship of residual income
generation. Our theories again draw attention to the key role of book value in residual income valuation
models.

The present value of expected future residual net incomes cannot link the gap between book value
and market value when there is a inflation. The model supported by theoretical study also suggests a
way forward in such approaches to equity valuation. Thus we show that if we adjust for underestimated
book values then inflation-unadjusted cost accounting should in theory give the reliable results. We
think our paper provides insights into the empirical problems facing practical researchers and

investment practitioners.
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ABSTRACT

This study takes the Hang Seng Index and the four belonging indices from Hong Kong stock market and
Hong Kong marcro-economic indices as examples. The monthly closing stock indices and
marcro-economic from January 2000 to January 2010 were sampled, which were adopted from the
census and statistics department; Government of the Hong Kong Special Administrative Region and the
Global Financial Database. We applied GM(1,1) on VAR into a GVAR to realize the dynamic structure

between economic indices and Hong Kong stock market indices.

According to the empirical results, I found that interest rates, CPI’s, foreign reserves, M1’s, M2’s and
M3’s have a Granger causality relationship with stock market indices respectively. Based on the AIC rule,
stock market indices are a leading index to economic indices for eight months. By using Granger
causality, decomposition variance and the impact response analysis, we realized the existence of the
dynamic structure between economic indices and stock market indices in Hong Kong. And we
discovered this dynamic structure is interacted and matched frequently at the state in Hong Kong

economic.

Keywords - Hong Kong'’s Economic Indices, The Hang Seng Index, GM(1,1), Grey Vector
Autoregression Model (GVAR)

1. Introduction

Stock market is a mirror to economy. We could understand a nation’s economy from the variations
in stock market. There are a lot of economic factors which affect each other’s and the stock market as
well. It must be a close relationship between economic variables and stock market indices. The
economy in Hong Kong grew since 1970s, and now has a highly developed economy in financial markets,

logistics, and trading, traveling and commercial industry.

Chang and Wu(1996), and Chang, Wu, and Lin(1998, 2000) studied the interaction between stock
market, monetary market, and foreign exchange market using a grey vector autoregression model
(GVAR). The conclusion denoted that the noise in financial markets could be erased and forecasting

accuracy could be increased.
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This paper takes Hong Kong as an example and studies the dynamic structure between economic

Indices and stock market Indices using GVAR. We try to understand the dynamic relationship between

economic variables and stock market indices in Hong Kong.

2. Reference review

2.1 Relationship between economic variables and stock market indices

There are numerous economic variables which affect the stock markets. A lot of scholars have

studied the relationship between them. The economic variables selected in the past studies consist of

foreign exchange rate, interest rate, consumer price index (CPI), monetary supply, export and import, and

foreign exchange reserves. Some references were reviewed as below.

1)

2)

3)

4)

Currency exchange rate: Chiou, Lee & Chiou (1998), Chan (2001), Jan (2002), Mok (1993),
Ajayi, Friedman & Mehdian (1998) study the relationship between currency exchange rate
and stock market using Granger Causality in Hong Kong. Lee (2001) used MA-GARCH(1, 1),
Chen (2002) and Pan, Fok, & Liu(2007)used EGARCH-M separately on the relationship
between currency exchange rate and stock market as well. They found that the relationship

between them was obvious.

Interest rate: Mok (1993) and Chan (2001) study the relationship between interest rate and
stock market using the Granger Causality in Hong Kong. They denoted that the relationship

between them was obvious.

Consumer price index (CPI): Chang (2004) study the relationship between consumer price
index and stock market using a vector autoregression model (VAR) in Hong Kong. The
conclusion showed that there is a positive relationship between them, and inflation rate had

causality on stock market.

Monetary supply, export and import, and foreign exchange reserves: few references about
affection of monetary supply, export and import, and foreign exchange reserves on stock
market in Hong Kong. But studies on other nations denote that monetary supply, export and
import, and foreign exchange reserves had causality on stock market. Like research from
Pearce & Raley (1985), Hung (1993), Unro Lee (1994), Tsai (1994), Mukherjee & Naka
(1995), Lin (1997), Deng (1998), Wang & Hsue (1998), Chang (2000), Flannery &
Protoppadakis (2002), Wei (2003), Liu (2005), Patra & Poshakwale (2006), Chen, Lin & Lin
(2006), Ratanapakorn & Sharma (2007), Chuang (2010) are on monetary supply. Researches
from Hsu & Tsai (1993), Kuu (1996), Hseng (1996), Kao (2000), Wang (2000), Lee (2001),
Graham, Nikkinen & Sahlstrom (2003), Lee (2004), Wan (2004), and Chang (2009) are on
export and import. And researches from Mookerjee & Yu (1997), Tsai (2004), and Chen (2006)
are on foreign exchange reserves. We consider monetary supply, export and import, and

foreign exchange reserves as variables in this study.
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2.2 Applications of grey forecasting model on economic and finance issues

In the finance studies, a grey forecasting model was first used in the VAR model intending to
eliminate noise and increase the accuracy of forecasting stocks’ prices. ( Chang, 1997; Chang and Wu,
1998; Chang, Wu, and Lin, 2000 ) The results showed that the Grey forecasting model could capture the
securities’ price impulse and make the process of price discovery stable. The out-of-the-period

forecasting accurate also had been increased.

Chang and Wu (1998) have discussed the seasonality about Chinese Festival in Taiwan’s Security
Market using Grey Forecasting Model. The results showed that the forecasting accurate was better than a

Moving Average Model.

Cheng and Chan (2002) built a Grey foreign exchange model. The forecasting ability of that was
better than a random walk model and a GARCH model, especially in a 3-month-period. But a random
walk model” forecasting accurate was best within them. The results showed that a Grey forecasting

model is better in a short time horizon.

Chang (2004, 2005) used a GM (1,1) to forecast the out-of-period beta, using Dow Jones 30
Industrial Index’ component stocks and component securities markets indexes of the MSCI World Index
from 1998 to 2003 as samples separately. The results show that a grey B is a good indicator of a
systematic risk in the stocks market. A GM (1,1) decreases 39.8599% and 57.63% on estimation error

rather than the classical Moving Average separately.

Besides, a lot of studies find that grey technical analysis indices can increase investment
performance than original ones in China, Hong Kong, Singapore, Taiwan, USA, UK, Japanese, German,
and Canada. ( Likes Chang & Lu (2007), Chou (2008), Chang & Lin (2009), Chang & Hsu (2009),
Cheng (2009), Lee (2009), Chang & Lin (2010), Chang & Hung (2010), and Chang & Chen (2010)
separately)

3. Methodology

This study builds a Grey vector autoregression model (GVAR) to understand the dynamic
relationship between economic variables and stock market indices in Hong Kong. Some studies using
autoregression model (VAR) had have been applied successfully in Hong Kong stock market. (Likes
Lin, Pan, & Fung (1996), Yu (1997), and Chang (2004).)

First of all, we select the history data of economic variables and Hang Seng Index in Hong Kong.
Then, we get a whitened data base through a Grey forecasting model GM (1, 1). In order to ensure that
the data is identical to the stationary process, an ADF unit root test is used before Granger Causality test.
After Granger Causality test, related economic variables and Hang Seng Indices are selected into the
vector autoregression model (VAR). In the VAR model, we could understand the dynamic relationship
between economic variables and stock market indices in Hong Kong. Prediction error variance

decomposition and impact response module are used.
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Figure 1 The Study Frame

History data selected from economic variable and Hang Seng Index in Hong Kong.

\ 4

GM(1,1) process for original economic variable and Hang Seng Index

A4
ADF unit root test »|  Variable difference
NO
Granger Causality test »  Variable abandoned
NO
YES
v

Grey vector autoregression model
(GVAR)
Prediction error variance decomposition

The impact response
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4. Results
4.1 Granger Causality test

Granger (1980), Ng and Perron(1995) denoted that a lag period selection is important within a time
series model. This paper uses Akaike information criterion (AIC) to decide auto regression lag. All of the

economic variables and stock market indices are identical to stationary process after difference, we find

eight period lagged is suited to Granger Causality test. The results are showed as table 1.

Table 1 An AIC suited lag period test.

Lag HSID HSNCD | HSNFD | HSNPD | HSNUD
AlIC AlIC AIC AIC AIC
0 142.4881 | 141.4689 | 143.4713 | 143.3830 | 142.5171
1 141.2729 | 140.3344 | 1422097 | 142.3657 | 141.5415
2 141.0485 | 140.1550 | 141.8956 | 142.3000 | 141.6927
3 141.0877 | 140.2149 | 141.8604 | 142.2845 | 141.7704
4 141.1311 | 140.2347 | 141.8987 | 142.1352 | 141.4249
5 140.0595 | 139.3161 | 140.6905 | 140.9649 | 140.2264
6 138.8715 | 138.2010 | 139.4077 | 140.1677 | 139.1914
7 137.6340 | 136.6044 | 138.5374 | 138.9922 | 137.3399
8 134.9759% | 133.6201* | 136.4447* | 135.7401* | 135.6993*

We found that almost all of the economic variables and stock market indices have one-way causality
relationship after Granger Causality test. But some of them have a two-way causality relationship. The

results are showed on tables 2 to 3.

Table 2 The Granger Causality relationship between economic variables and

stock market indices

CPI © Financial index Export © M1
CPI © Real estate index Mle M2
Currency exchange rate ©import Mle M3

Currency exchange rate © M1 M1 e Financial index

Currency exchange rate © M2 Hang Seng index© Real estate index

Currency exchange rate © M3 Commercial index ¢ Real estate index

Import © Utility industry index Financial index © Real estate index
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Table 3 Granger Causality test between economic variables and stock market indices

Lead-lag CPI FOREX Impo | Expo | Reserves Interes | M1 | M2 | M3 | Hang Seng | Commercial Financial Real estate Utility sum
rt rt t
CPI1 skokok sk * % 4
Currency exchange otk *okok * *% * 5
rate (FOREX)
Import ok * #k ok 3
Export *k *k * * 4
Foreign exchange * 1
reserves
Interest rate * 1
M2 seskosk % % skokok sk skokok sk 7
M3 seskosk % % skokok sk skokok sk 7
Hang Seng index ** *okk soxk koK 4
Commercial index ok ok ok *kk ke 5
Financial index * * ook *k o 5
Real estate index ok *oHk ok *k ek otk sk 7
Utility industry index ok oAk 7
sum 7 5 8 1 4 1 8 3 2 4 1 5 7 5 61

Note : *** **and *denote 1%, 5%, and 10% significant respectively.
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4.2 Prediction error variance decomposition

We could get a prediction error from the variance decomposition of variables in a vector autoregression model (VAR). According to relative percentage of the variance
decomposition of variables, we can understand that the variance source from itself or others. After a Granger Causality test, some stronger variables likes CPI, Forex, M1, M2,
Hang Seng Index, and Real Estate Index as examples, we know that their prediction error variance is from decomposition by the first, second, eighth, and twelfth interval
separately. Due to the eight-month period lag, which was identical to stationary process, the eight-month period’s prediction error variance decomposition will be steady. The
results are shown on tables 4 to 9.

Table 4 Prediction error variance decomposition of CPI

Perio DFORE | DIMPOR | DEXPOR | DFOREIG | DINTERES DHSNC | DHSNF | DHSNP | DHSNU
d S.E. DCPI X T T N T DM1 DM2 DM3 | DHSID D D D D
0.72798 | 100.000 | 0.00000 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000
1 1 0 0 0.000000 | 0.000000| 0.000000 | 0.000000 0 0 0 0 0.000000 0 0 0.000000
0.83738 | 84.7818 | 1.82499 0.78447 | 1.21067 | 0.15050 | 5.64110 0.43309 | 0.22064
2 9 7 7 0.427768 | 0.498355| 0.058874 | 0.492751 5 4 4 2 3.469011 5 3 0.005879
0.96524 | 68.5807 | 3.18588 1.37058 | 2.34083 | 0.99032| 7.04073 1.93892 | 1.27511
8 4 3 2 0.604251 | 1.391114 | 0.927033 | 2.254432 0 5 4 3 5.685607 2 8 2.414435
0.97307| 67.7599 | 3.30331 1.37245| 2.35186 | 0.99007 | 7.02654 2.30680 | 1.32200
12 5 1 4 0.605268 | 1.421508 | 0.973321 2.240723 9 1 5 4 5.741176 4 0 2.585035

From the empirical result of table 4, we can understand that the CPI could explain itself by 100 percentages. Within the second-month period, the CPI explains itself
decreasingly to 87.78%, and 15.22% have been regulated by other variables, like the Hang Seng index. The percentage of CPI explains itself by the 68.58% within the
eighth-month period.
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Table 5 Prediction error variance decomposition of FOREX

Perio DFORE | DIMPOR | DEXPOR | DFOREIG | DINTERES DHSNC | DHSNF | DHSNP | DHSNU
d S.E. DCPI X T T N T DM1 DM2 DM3 | DHSID D D D D
0.01030 | 0.26755| 99.7324 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000
1 5 7 4 0.000000 | 0.000000| 0.000000 | 0.000000 0 0 0 0 0.000000 0 0 0.000000
0.01210 | 0.50198 | 96.8671 5.41E-0 | 0.20844 | 0.51829| 0.03303 0.12807 | 0.76678
2 3 1 9 0.090444 | 0.003454 | 0.017742 | 0.077544 6 3 5 9 0.705166 1 3 0.081842
0.01535| 3.92247 | 76.6099 2.82049 | 1.98614 | 2.02258 | 0.12527 0.58903 | 2.45306
8 5 7 2 1.413907 | 0.940839 | 0.207822 | 0.733733 0 7 4 5 4.590599 8 8 1.584096
0.01550 | 4.28705 | 75.2062 2.92008 | 2.09154 | 1.99882 | 0.45217 0.69427 | 2.54436
12 5 9 3 1.438123 | 0.962112 | 0.235859 | 0.778906 6 0 5 3 4.535984 2 6 1.854467

From empirical result of table 5, we understand that the FOREX could explain itself for 99.73 percentages. Within the second-month period, FOREX explains itself by
96.86%, and 3.14% is regulated by other variables, like M3. The percentage of CPI explains itself by 76.6% within the eighth-month period.
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Table 6 Prediction error variance decomposition of M1

Perio DFORE | DIMPOR | DEXPOR | DFOREIG | DINTERES DHSNC | DHSNF | DHSNP | DHSNU
d S.E. DCPI X T T N T DM1 DM2 DM3 | DHSID D D D D
53689.5| 0.01449 | 0.14456 98.0179 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000
1 9 4 0 1.038311 | 0.021868 | 0.713141 | 0.049659 7 0 0 0 0.000000 0 0 0.000000
66743.3| 0.16166 | 10.1056 68.0656 | 9.79038 | 0.52253 | 3.52808 1.18793 | 0.01662
2 3 8 0 0.808260| 0.060756 | 3.259688 | 0.585299 1 1 8 1 1.796893 5 3 0.110661
77950.3 | 2.29148 | 12.4377 55.7115| 9.12093 | 1.49549 | 2.85826 1.50979 | 3.01369
8 5 5 1 1.467455| 1.583486 | 3.411590 1.002234 2 7 3 6 2.228200 4 0 1.868145
78481.7| 2.71276 | 12.3396 55.0719 | 9.11714 | 1.52757| 3.08131 1.50995 | 2.99414
12 7 5 3 1.450649 | 1.577611 | 3.407537 1.061566 7 7 3 6 2.262819 7 7 1.885305

From the empirical result of table 6, we understand that M1 could explain itself by 98.01 percentages. Within the second-month period, M1 explains itself decreasingly to

68.06%, and 31.94% be regulated by other variables, like FOREX and M2. The percentage M1 explains itself by 55.71% within the eighth-month period.

Table 7 Prediction error variance decomposition of M2

Perio DFORE | DIMPOR | DEXPOR | DFOREIG | DINTERES DHSNC | DHSNF | DHSNP | DHSNU
d S.E. DCPI X T T N T DMI1 DM2 DM3 | DHSID D D D D
99368.4 | 2.77201 | 21.6141 17.0933 | 42.4353 | 0.00000 | 0.00000 0.00000 | 0.00000
1 8 3 0 2.510614| 0.668075| 11.23440 1.672103 3 7 0 0 0.000000 0 0 0.000000
122051. | 1.98929 | 27.3632 16.7891 | 33.0513 | 0.19256 | 1.54998 0.10430 | 2.05663
2 8 8 6 2.356540| 0.959749 | 8.424523 | 2.241571 8 1 8 3 2.860609 7 4 0.060469
146463. | 2.25779 | 26.4623 18.3479 | 25.4486 | 0.81575| 1.29321 1.81504 | 3.26800
8 3 3 9 3.262043 | 2.117277| 7.948661 | 2.210125 8 0 8 1 3.638524 2 8 1.114586
147517. | 2.44738 | 26.4806 18.1671 | 25.1347 | 0.85761 | 1.47916 1.80889 | 3.30657
12 8 4 4 3.225141] 2.123509 | 7.884103 | 2.238458 9 5 3 5 3.728381 5 0 1.118200

From the empirical result of table 7, we understand that M2 could explain itself by 42.43 percentages, and 57.57% is regulated by other variables, likes FOREX and M1.
Within the second-month period, M2 explains itself decreasingly to 33.05% and 66.95% and is regulated by other variables. The percentage M2 explains itself by 25.44% only
within the eighth-month period. The results show that M1 and M2 interact with each other closely.
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Table 8 Prediction error variance decomposition of Hang Seng Index

Period| S.E. DCPI |DFOREX|DIMPORT |DEXPORT|DFOREIGN|DINTEREST| DMI1 DM2 DM3 | DHSID |DHSNCD|DHSNFD|DHSNPD|DHSNUD
1 1274.262| 5.447105| 4.426365| 0.593286 | 0.043425 | 14.85910 0.330755 | 1.709805| 25.65387| 0.512331| 46.42396| 0.000000| 0.000000| 0.000000{ 0.000000
2 | 1454.950] 6.517097| 5.133677| 0.552653 | 0.033417 | 13.84271 0.281500 | 1.392906| 19.68960| 0.406992| 48.81745| 1.354200] 1.797921{ 0.021304| 0.158573
8 | 1786.684| 5.564608| 10.22773| 0.493385 | 0.962345 | 11.70988 2.249566 | 3.224925| 16.38763| 0.382400| 34.07350| 4.108315| 7.913819| 1.422747| 1.279153
12 ] 1802.700| 5.516511| 10.27724| 0.523177 | 1.223628 | 11.54446 2.240707 |3.179701] 16.16542| 0.424902| 33.50618| 4.164924| 8.054870| 1.633719| 1.544551

From the empirical result of table 8, we understand that Hang Seng index could explain itself by 46.42 percentages, and 53.58% be regulated by other variables, like M2 and
FOREX. Within the second-month period, Hang Seng index explains itself increasingly to 48.81%. The percentage Hang Seng index explains itself deeply decreases by 34.07%
within the eighth-month period.

Table 9 Prediction error variance decomposition of Real Estate Index

Variance Decomposition of DHSNPD:
Perio DFORE | DIMPOR | DEXPOR | DFOREIG | DINTERES DHSNC | DHSNF | DHSNP | DHSNU
d S.E. DCPI X T T N T DM1 DM2 DM3 | DHSID D D D D
1837.90 | 2.75898 | 1.68008 0.61147 | 16.1905 | 0.00966 | 37.5164 12.0308 | 7.36371
1 9 9 3 0.882016| 0.006378 | 18.05875 | 1.210098 4 5 1 6 1.680978 4 3 0.000000
2155.29 | 4.74243 | 3.77620 1.01455 | 13.6549 | 0.53563 | 38.2942 8.75782 | 5.44302
2 4 5 4 0.642958 | 0.005670 | 18.89217 | 0.931975 1 8 8 2 2.194699 6 2 1.113646
2717.18 | 4.43935 | 6.27382 1.35663 | 10.1450 | 0.55032 | 26.7364 13.0861 | 4.48204
8 2 3 6 1.535229| 0.843356 | 15.55769 | 4.384563 4 6 8 7 7.395416 3 3 3.213904
2750.59 | 4.55868 | 6.45823 1.34432 | 9.94317| 0.61103 | 26.1554 13.1544 | 4.59005
12 0 0 2 1.527813| 1.111081 | 15.19388 | 4.291530 7 2 0 9 7.368654 9 9 3.691559

From the empirical result of table 8, we understand that the Real Estate index could explain itself by 7.36 percentages only, and 92.64% be regulated by other variables,
mainly by the Hang Seng index. Within the second-month period, the Real Estate index explains itself by 5.44% decreasingly. The percentage Real Estate index explains itself
by 4.48% within the eighth-month period.

According to the open economy, stock market indices in Hong Kong are affected by macro economic variables easily, especially that the Real Estate index is affected by
Hang Seng index and other variables significantly, and M1 and M2 interact with each other closely.
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4.3 Impact responses analysis
An empirical result for impact responses analysis based on the Word principal is obtained. (Sim,
1980) From the results showed by the impact responses analysis, we could ascertain that the impact

responses are shortly or not, positively or negatively. The following are some empirical results:

Figure 2 Impact responses from currency exchange rate
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spontaneous interference happens, the impact responses exist until the eight-month interval.
= When a unit positive FOREX interference happens, it has a 59% delayed effect in the first
period. A 17% and 45% revivification can happen in the second-month period and the
third-month period respectively, and vanish in the fifth-month period.
= FOREX has a negative impact on M1, M2, and M3 by 41%, 22%, and 21% respectively in the
first-month period.

Figure 3 Impact responses from M2
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interference happens, the impact responses exist until the eight-month interval.

= When a unit positive M2 interference happens, it has a 38% delayed effect in the first-month
period. A 26% and 30% revivification can happen in the second-month period and the
third-month period respectively, and vanish in the fifth-month period.

= M2 has an impact on FOREX by 20%, and a 15% revivification in the fifth-month period.

= M2 has impact on M1 and Financial index by 48% and -22% respectively in the first-month
period.

= M2 has a negative impact on the Hang Seng index by 19% in the third-month period.
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Figure 4 Impact responses from Hang Seng Index
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spontaneous interference happens, the impact responses exist till seventh-month interval.

= When a unit positive interference of Hang Seng index happens, it has a 42% delayed effect in the
first-month period. A 21% revivification happens in the third-month period, and vanishes in the
sixth-month period.

= The Hang Seng index has an impact on CPI, M1 and Utility index by -41%, 19%, and 31%
respectively in the first-month period.

= The Hang Seng index has a negative impact on the Real Estate index by 38% in the second-month
period.

Figure 5 Impact responses from real estate index
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From the empirical result of figure 5, we understand that whenever a unit Real Estate index spontaneous
interference happens, the impact responses exist until the eighth-month interval.
= When a unit positive interference of Real Estate index happens, it has a 44% delayed effect in
the first-month period. A 29% revivification happens in the third-month period, and vanishes in
the fifth-month period.
= The Real Estate index has an impact on M1, Hang Seng index, Commercial index, Financial index,
and Utility index by 20%, -35%, -38%, -27%, and 25% respectively in the second-month period.
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Figure 6 Impact responses of M1 from other eight variables

0.6

0.5

0.4

0.3

—— M1
02 - e
AN\ ol
0.1 —— 12
i 3

- == T~
4 O AR FREL
4 5 8 9 10 11 12 —— TR
SRR
TSR

-0.1

-0.3

\
\
o~
0.2 k7k/
/

-0.4

-0.5

e
From the empirical result of figure 6, we can understand that whenever a unit spontaneous interference
from other variables happen, how the M1 responses. The impact response exists until the eight-month
interval.
= When unit M1 interference happens, it has a 19% and 25% revivification in the first and
second-month period respectively.
= FOREX has the greatest impact on M1 by -41% in the first-month period.
= M3 and Real Estate index have the greatest impact on M1 by -12% and 20% respectively in the
second-month period.
= M2, Hang Seng index, Commercial index, and Financial index have the greatest impact on M1 by
48%, 19%, 23%, and 15% respectively in the first-month period.

Figure 7 Impact responses of real estate index from other seven variables
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From the empirical result of figure 7, we can understand that whenever a unit spontaneous interference
from other variables happen, how the Real Estate index responses. The impact response exists until the
eight-month interval.
= When unit CPI interference happens, it has a 13% impact on Real Estate index in the first-month
period.
= Hang Seng index, Commercial index, Interest, and Financial index have the greatest impact on the
Real Estate index by 38%, 19%, 28%, and 14% respectively in the second-month period.
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5. Concluding Remarks

This paper studies the dynamic structure between economic indices and Hong Kong stock market
indices, using the Hang Seng Index and four belonging indices from Hong Kong stock market and
Hong Kong marcro-economic indices as examples. The monthly closing stock indices and
marcro-economic variables from January 2000 to January 2010 are sampled.

1. Based on AIC rule, stock market indices is a leading index of economic indices for eight
months.

2. According to the empirical results from GVAR, We found that the interest rate, CPI, foreign
reserves, M1, M2 and M3 have a Granger causality relationship with stock market indices
respectively.

3. By using the Granger causality, decomposition variance and the impact response analysis, we
can understand the existence of the dynamic structure between economic indices and stock
market indices in Hong Kong. And we discovered this dynamic structure is interacted and
matched frequently at the state of Hong Kong’s economy.
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Figure 10 Causality relationships between economic variables and stock market indices
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ABSTRACT

This paper presents some simple models of the relationship between age and cohort mortality to
explore the way in which standard methods of computing life tables might distort reality. The results
show that substantial distortions occur even in infinite populations because some of the assumptions are
valid only in the limit of zero mortality. In some cases, a simple correction can be applied to the usual
result to obtain a much better approximation to the underlying mortality schedule. The analysis also
suggests that the habit of using the mid-point of the age range as representative of the age of a group
will distort the relations at high ages and mortalities, therefore leading to a confounding of cohort
effects and secular time effects in studies that attempt to explain or predict changes in mortality based
on these factors.
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1. Introduction

The purpose of this note is to point out that the generally available cohort mortality tables have
potentially serious biases that are built in by the assumptions made in their computation.? These biases
are correlated with the level of mortality and are generally more severe at higher mortalities. That
results in distortions of time trends and may interfere significantly in studies designed to “explain” or
“predict” mortality.

In this note I concentrate on cohort, though the same issues affect the estimation of period mortality.
The main reason for this emphasis is that a comparison of the use of cohort and period mortality in the
forecasting longevity shows that errors due to lengthy extrapolation from cohort data are, on average,
smaller than those due to biases of period data (Venezian 2011).

The existence of some of these problems can be illustrated quite well in a model of a closed population
with age-independent mortality. Section 2 deal with some simple models of which constant mortality,
independent of time and age, is the simplest. These illustrate analytically that problems exist when life
tables are calculated using what appear to be traditional algorithms. Section 3 shows that in a more
realistic model, with mortality generally decreasing from birth to 14 years and then increasing; that
model does not provide closed solutions, so computations are used to illustrate the effects. Section 4
outlines some possible methods to make the cohort life tables correspond more closely to reality.

2. The simplest models

2.1 Constant mortality

Suppose that we had a population for which mortality is independent of age and that has is

stationary birth rate so that the number of babies born between t oand t+dt g Ndt
Assume that there is no migration in or out of this population, the only entries being by birth and

the only exits by death. The death rate* at age @ is denoted by J”('ﬂ}, so that if we denote the
population born at time LAt andalive attime £+ T by the symbol N(r)dt we have:

{'J.rz";r( 1'} u
= IluN(t
I uN (1)
From this it is straight forward to find:
lut

I will refer to the group of people born a given period of length r , starting at time £ , as the

«t cohort.” The time &+ kT , at which the oldest member of the cohort would have attained k
periods of life will be referred to as “the K m epoch” of the cohort or as “epoch ko
The total number of births in the cohort will have been:

t+T
.""-rr(f) = J- .'";r r'."fl' = TJ";r

2

Of the people born at time t=ty =t+T , the ones still alive at epoch K will be

The total number of people born between t oand T+ T who will be alive at epoch K will be:

3 1 base my characterization of standard methods largely on two sources: Wilmoth et al., 2007and

Bowers et al., 1986.
Throughout I will use “death rate” and ““ mortality” to denote what actuaries call the “force of
mortality.

4
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The age distribution for the surviving members of the cohort at epoch K will be between

and KT The ratio of those born at 1 and surviving to the end of the period to the total number
surviving at the end of the period is:

for , and zero outside of this range. Note that this is an increasing function of both # for all values of

? andan increasing value of 8 foran £>=0 spite of this protocols usually assume that the
distribution of ages for any cohort is uniform at every age.’
Figure 1 shows the shape of the curve at various levels of annual mortality.
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Figure 1. Distribution of the day of birth of survivors at any epoch greater than
Zero

For most purposes we could assume that if mortality is constant then

§)2 g)3
1+ uf + ('HE_ !) + ('HS !)

f(eIT) ==

2
ul |, (uT)
T (l + 5T + T
Atthe time KT we have
Hence
> It is worth noting, moreover, that for small values of # the function is approximately linear,
14 wé
FelT) =~ —=—
|1+ IT

, but at values above 0.5 it becomes increasingly convex.
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so for constant mortality the age distribution of the survivors does not vary with age.

Note that the average age of the survivors to epoch k is

This goes to the limit 2 when mortality is zero and for small mortalities can be approximated
by

Figure 2 shows the effect of mortality on the difference between the mid-range in years and the average
age of the survivors exposed to that mortality.

Effect on mortality on the plotting point
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Figure 2. Effect of mortality on the plotting point

The total number of deaths between epochs K and kT 1 , 1S

The mortality in cohort life tables is usually computed by dividing this number by the exposures
estimated as the initial number minus one-half of the number of deaths. That is:
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It is not difficult to see that

linil] a=pu
=
And
lim ji=
H—om
Further,
di 8TeluT

zﬁlbﬂ

So the estimate is always downward-biased and the bias increases monotonically as the mortality
increases. It is a forgone conclusion that as mortality is high there will be “mortality compression.”

When 4T =1 the bias amounts to about 7.6 percent, when HT = 2 it is 23.8 percent.
It may be worth remembering that

So that for constant mortality we have:

So we could compute a second estimate:
2 (v

i =Il—atanh (—)
T 2

This provides a simple way to adjust the estimated mortality for the fact that it is, in fact, not zero. We
will see that under some circumstances this works reasonably well even if the underlying model is not
one of constant mortality.

2.2 Linear mortality
Suppose now that we have a mortality increasing linearly with age, that is:

dN .
dE—I} = —(ug + at)N(7)
So that:

We still have
t+T
.'"'nrr(f) = J- .'";r dr = T.'";r

But now

After some tedious algebra we have

This leads to
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'u,ll,l:( + akTi 1 3{

If we now define we have
duq = Idrlﬁ, so that:

This is the case of linear mortality we have:

Thus the distribution of ages within a cohort depends on both the epoch and the mortality, as shown in
the two panels of Figure 3.6
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surviving to different ages
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®  Even if the distribution day of the days of birth were constant, however, the distribution of the age
at death would not be the same because in this case mortality is increasing with age.
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Figure 3. Fraction of survivors of different days of birth as a function of age with a linear mortality
schedule

Even if the distribution day of the days of birth were constant, however, the distribution of the age at
death would not be the same because in this case mortality is increasing with age.

Figure 4 shows the mortality results. The line for the model represents the assumed linear mortality.
From this mortality data the number of survivors at each epoch was computed. The difference in the
number of survivors represents the number of deaths in the cohort over the interval. The usual
approximation that would appear in a mortality table was computed by dividing the number of deaths
in the cohort in a given epoch by the assumed exposure, represented as the number alive at the
beginning of the epoch minus one-half of the deaths. The usual approximation underestimates the
mortality at high ages. The adjusted mortality, using the inverse hyperbolic tangent equation
appropriate for mortality computed in the first approximation, assumed constant over the interval. It
does very well at correcting for the estimation error.

Modeled and estimated mortality
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Figure 5. Estimates of cohort mortality for a linear underlying model.

The dependence of f ('5'} on both # and k brings with it a new issue. The average age of the
people in a cohort at advanced ages will differ substantially from the mid-point of the age group. In the
case of constant mortality, the difference is independent of age, so the main result is that the mortality
table viewed as applying at the mid-point of the age range should be shifted slightly. This poses no
great problem if we are analyzing a single cohort table but may become important if we are looking at
changes from one cohort to another since the shift will depend on the mortality rate that applies to each
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cohort. Cohort effects thus become confounded with improper calculation of the mortality. The
distortion is shown in Figure 6; the effect is modest in the example used.

Effect on mortality on the plotting point
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Figure 6. Distortion on the plotting point as a function of age for a linear
mortality schedule.

3. Afairly general model

A fairly good representation of human mortality as a function of age is:’

P B h =
) =a{r+36.)+ a,e™ "
s \b
In this formulation the component ac(t+8.)% represents perinatal and childhood mortality®

b, T . . . .
and the component @m€ ™ represents mature mortality. A third component, representing mortality
from accidents, suicides, and homicides is sometimes added.

With this representation we have:

This is much too complex to lead to closed form solutions, but simple enough to allow computation.
A set of parameter values that approximates mortality in modern developed countries® is

a. = 16.7,b, =10.79,4, = 0.05 days, a,, =19.4, b,,, = 0.085 per year
The mortality curve that results from these parameters is shown in Figure 7

7 This representation views humans as homogeneous. An alternative is to view humans as a

heterogeneous group made of individuals of different initial gene endowment, environment, and
propensity to risky exposure in this case the joint distribution of endowment and environment
would lead to the decline in mortality with age at very young ages and the cumulative effects of
exposure would lead to the increase in mortality at higher ages. In such a model we would need to
take into account the fact that the joint distribution of the three factors among the survivors is a
function of age. Moreover, the initial distribution of these factors at birth should recognize the
effect of genetic selection.

The element Y¢ ensures that mortality does not go to infinity as the age goes to zero. It is
important to note that the rules for determining how live-births are to be distinguished from
still-births change over time, both in terms of formal rules and their practical application. Since
this determination is important in establishing what we mean by mortality at age zero, the value of
this element may change substantially over time.

® This is patterned after mortality in the US in 1980.
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Figure 7. A more typical mortality pattern for modern developed economies
Figures 8, 9, and 10 illustrate the results obtained. These are much like those obtained from the linear
model. The distributions of the day of birth of survivors of different ages, shown in Figure 8, are much
closer to linear at high ages. The estimated mortality curve of Figure 9 shows the same compression at
high ages and illustrates that the inverse hyperbolic tangent transformation provides a good
approximation to the original mortality curve at high ages. At low ages this transformation is not
enough, because the very steep decline of mortality in the perinatal period. Figure 10 shows the age
distortion involved in assuming that the actual average age is at the midpoint of the range.

A set of parameter values that approximates mortality in developed countries in the middle 1700s'? is
a. = 16.7,b.=1079,56, = 0.05 days, a,, =19.4, b,, = 0.085 per year
This is illustrated in Figure 11.
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10 This is patterned after mortality in the Sweden in 1750.
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Figure 8. Fraction of survivors of different days of birth as a function of age with
a mortality schedule more appropriate for modern developed countries
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Estimates of mortality
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Figure 9. Estimates of cohort mortality for a more general model using
parameters for modern developed countries
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Effect of mortality on the plotting point
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Figure 10. Distortion on the plotting point as a function of age for a more general
model using parameters for modern developed countries
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Figure 11. A more typical mortality pattern for developed economies around
1750

The results for this set of parameters are shown in Figures 12, 13, Ind 14. Qualitatively nothing has
changed; the descriptions given above still apply. Quantitatively, however, there are subtle changes that
deserve attention. These are best summarized by Figure 15. Panel A of that figure shows the distortions
in the plotting points for the two cases using the parameters given above. The differences are not huge,
but are enough to distort relations among cohorts if no adjustment is made. Panel B of Figure 15 show

what the effect would be if the parameter @ had been kept at a value of 0.085 for both calculations;

in that event the distortions are quite appreciable.
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Figure 12. Fraction of survivors of different days of birth as a function of age
with a mortality schedule more appropriate for developed countries in the 1750s
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Figure 13. Estimates of cohort mortality for a more general model using
parameters developed countries around 1750
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Figure 14. Distortion on the plotting point as a function of age for a more

general model using parameters for developed countries in the 1750s.
Thus the usual implicit assumption that the mortality applies to the midpoint of the age range may have
a substantial effect when we attempt to partition effects into cohort effects and time effects.

4. Discussion

Even very simple models, including one with constant mortality, suggest that some of the assumptions
underlying the computation of mortality tables are open to serious question. Some re-examination of
our techniques is in order. It is of at least passing interest to point out that the simple model with
constant mortality implies that the highest value of mortality that would be obtained by simple
calculations is 2, and that the more complicated models all seem to follow that rule. It is also useful to
know that the use of the inverse hyperbolic tangent does very well at adjusting the simple computations
to the actual underlying mortality at high ages.

The models also imply that the use of age mid-range in the analysis of data may create substantial
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distortions is attempts to use cohort-time models to explain mortality trends or to forecast future
mortality.

The models have another, more practical aspect. They suggest that traditional life tables are
underestimating cohort mortality at high ages. This would lead to chronic overestimates of the cost of
pensions and social insurance costs if these mortalities are used and even more so if they are
extrapolated to ages beyond the ones in the life tables. Hence it appears advisable to assess the potential
distorting effects much more carefully.
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Figure 15. Comparison of the distortion on the plotting point as a function of age
for a more general model using parameters for different conditions.

The methods shown here do not constitute a complete plan for estimation of cohort mortalities. Even
with infinite populations it would be necessary to implement methods of successive approximations in
order to get obtain valid estimates, especially in the perinatal and infant periods. Successive
approximations will require interpolation between the averages for the age groups, and different
interpolation formulas will necessarily give somewhat different answers. Thus the design of these
methods is a daunting endeavor. The work presented here does, however, suggest that relatively simple
interpolation formulas might work well enough for most practical purposes, except possibly at very
young ages. '!

1" In this range, data in terms of days, weeks, and months may be essential for good representation of
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ABSTRACT

This research focused on the linkages between macroeconomic indicators and stock returns in Taiwan
in relation to those important economic events. This study selected five macroeconomic indicators
including CPI, industrial production index, exchange rate, interest rate and money supply in addition to
the Taiwan Weighted Stock Index. In addition, this study added some important economic events of
1997 financial crisis, Expo 2010 Shanghai China and ECFA between Taiwan and China as dummy
variables to examine the impact on these events on stock returns. The monthly data series of the six
variables for the period of January 1996 to December 2010 were collected. The empirical results show
that the five macroeconomic indicators and the Taiwan Weighted Stock Index are all cointegrated.
There exist positive long term relation between stock market performance and industrial production,
interest rate and money supply; while negative relation between stock market performance and CPI and
exchange rate. The finding of positive relation between stock market performance and money supply is
not consistent with that of Mookerjee and Yu (1997) and the findings of negative relation between
stock market performance and CPI and exchange rate are not consistent with the empirical results of
Ratanapakorn and Sharma (2007). The results of Granger Causality show that the macroeconomic
indicators can not help predict the stock performance in Taiwan, which is consistent to the findings of
Ali et al. (2010).

Keywords: Macroeconomic Indicators, Stock Market Performance, Granger Causality

1. Introduction

The linkage between macroeconomic indicators and stock market performance has well been
documented for the past two decades. Most academic works have confirmed the relation between
macroeconomic indicators and stock price changes. The early evidence came from the developed
markets such as the USA (Fama 1981, Pearce and Roley 1985, Chen, Roll and Ross 1986, Schwert
1990), Japan (Mukherjee and Naka 1995) and Italy (Panetta 2002). More efforts have been placed on the
developing countries in recent years. For example, Kwon and Shin (1999) studied the relation between
the macroeconomic indicators and stock market performance during 1980 to 1992 and found there

existed a long term relation among stock index, industrial index, money supply, exchange rate, and trade
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surplus. Maysami and Koh (2000) confirmed the similar findings in Singapore during the period of 1988

to 1995.

However, the relation between macroeconomic indicators and stock market performance were kind of
mixed. Mookerjee and Yu (1997) concluded a negative relation between money supply and stock returns.
Wongbangpo and Sharma (2002) investigated the relation of macroeconomic indicators and stock
market performances of five countries of ASEAN ( Singapore, Malaysia, Thailand, Philippine, and

Indonesia ) during the period of 1985 to 1996 and concluded inconsistent relationship across countries.

For example, there existed a positive relation between exchange rate and stock returns in Malaysia,

Philippine, and Indonesia; while a negative relation in Singapore and Thailand. And there existed a

positive relation between interest rate and stock return in Malaysia and Indonesia; while a negative

relation in Singapore, Philippine, and Thailand. Christopher et al. (2006) indicated a negative relation

between inflation rate and stock return in New Zealand; Ratanapakorn and Sharma (2007) showed a

positive relation between stock index performance and inflation rate in USA. Ratneswary and Rasiah
(2010) argued that macroeconomic indicators influenced stock performance in Malaysia; Pilinkus (2010)
indicated a similar results in the Baltic states; while Ali et al. (2010) showed no causal relationship

between macroeconomic indicators and stock perfsormance in Pakistan. ,

The published studies on the linkages between macroeconomic indicators and stock returns are
limited in Taiwan in recent years. Moreover, the literature on the impacts of some recent important
economic events such as Asian financial crisis, Expo 2010 Shanghai China and Economic Cooperation
Framework Agreement (ECFA) between Taiwan and China on stock market performance are few. This
research thus focused on the linkages between macroeconomic indicators and stock returns in Taiwan in
relation to those important economic events. In short, the purposes of this study are two-fords:

1. Is there long term cointegration relation between stock performance and macroeconomic
indicators in relation to major economic events in Taiwan ?

2. Can macroeconomic indicators help explained the stock performance in Taiwan ?
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2. Methodology

1. Data and Study Period

This study followed previous works and selected five macroeconomic indicators including CPI, industrial
production index, exchange rate, interest rate and money supply in addition to the Taiwan Weighted Stock
Index. The monthly data series of the six variables for the period of January 1996 to December 2010 were
collected. In addition, this study added some important economic events of 1997 financial crisis, Expo 2010
Shanghai China and ECFA as dummy variables to examine the impact o these events on stock returns. All
data were from the Taiwan Economic Journal (TEJ) data base. The descriptions of all six variables are as

Table 1, and the definitions of dummy variables are as Table 2.

Table 1 The Description of Variables

Variable Symbol Description
Taiwan Weighted Stock Index TAIEX TWSE TAIEX
Taiwan Consumer Price Index CPI o Taiwan CPI 2006=100
Taiwan Industrial Production Index Ith Taiwan IP1 2006=100
Exchange Rate Against US Dollar EX o NTD/USD
One Year Deposit Rate of
Taiwan Interest Rate INTtw
Bank of Taiwan
Taiwan Money supply MON - M2
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Table 2 Definitions of Major Economic Events

Events

Symbol

Descriptions

Asian Financial Crisis

D

1

D, =1, 1997.6~1998.7

D1 =0, others

Expo 2010 Shanghai China

D,=1,2010.5~2010.10

D2 =0, others

ECFA (Before Signature )

D, =1,2009.3~2010.6

[)3 = 0, others

ECFA ( After Signature )

D

4

D,=1,2010.6~2010.12

D4 =0, others

Note : The cut point of Signature of ECFA is defined as the fifth meeting between Chiang Pin-kung and

Chen Yun-lin on 30 June29,2010.

2.1 The model

This study employed ADF test by Dickey and Fuller (1981), Johansen’s cointegration test by

Johansen and Granger causality to examine the linkage between macroeconomic indicators and stock

market performance in Taiwan and the causal relation between variables.

The advantage of Johansen’s cointegration test over the model proposed by Engle and Granger (1987)

is that Johansen’s model can incorporate more than two variables into the cointegration model.

used for the examination of long term relation between variables are as followed :

Y B BY, BY., +..+BY ,+D+g (1

Where ~ 7 isarandom vector,

ﬂ“:[ﬂ'l 22 23 /14]

CPI,

IP,
EX,
INT,

MON,

[TAIEX, |
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D=| °

w

D
D
D
D,
. g,

p: the lag period, :the error term,

In addition to the examination of long term relation between macroeconomic indicators and market
performance, this study also used the vector error correction model (ECM) to investigate the dynamic

adjustment toward long term equilibrium, the ECM is expressed as followed:

YAG G YA G YA o+l 4 A, HIY, +g
p-1
=Cy+ Y CAY, ,+I1Y, , +¢, )
i=1
Where Cl. = (I—B1 —_ _ Bi) TI=(-B,—...... _Bp)’Hth is the error correction term, Bi is

the coefficient matrix

The error correction HYI_ denotes the short term deviation of variables and the long-run

p

coefficient matrix I denotes the adjustment speed to long term equilibrium.

3. The Empirical Results

This study used monthly data from January 1996 to December 2010, 180 observations in total for each
variable. To avoid the difference between level value for each variable, CPI, industrial production index,
exchange rate, and money supply in addition to the Taiwan Weighted Stock Index were taken logarithms.

(1) The Unit Root Test
Figure 1 to 6 shows the variation of all six variables during the period of January 1996 to December 2010,

respectively.
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Figure 1 The Variation of Taiwan Weighted Stock Index during the Period of
January 1996 to December 2010 (in logarithm)

Figure 2 The Variation of Consumer Price Index of Taiwan during the Period of

January 1996 to December 2010 (in logarithm)
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Figure 3 The Variation of Taiwan Industrial Production during the Period of

January 1996 to December 2010 (in logarithm)

Figure 4 The Variation of Exchange Rate of NTD against USD during the Period
of January 1996 to December 2010 (in logarithm)

Figure 5 The Variation of One Year Time Deposit Rate of Bank of Taiwan during
the Period of January 1996 to December 2010

Figure 6 The Variation of Taiwan M2 during the Period of January 1996 to
December 2010 (in logarithm)
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The results from Table 3 show that the original values o all six variables could not reject the null
hypotheses of unit root. However, the after taken first difference, the all six variables became stationary under

1% level of significance, which meant all variables were I(1).

(2) Johansen’s Cointegration Test
The results of Johansen Cointegration Test are shown in Table 4 (Trace Test) and in Table 5 (Maximum
Eigenvalue Test). It is obvious that the five macroeconomic indicators including CPI, industrial production

index, exchange rate, interest rate, money supply in addition to the Taiwan Weighted Stock Index are all

cointegrated.
Table 3 The Results of Augmented Dickey Fuller Test
level First difference
Variable
ADF Result ADF Result
TAIEX -2.424459 -12.29235%**
CPI -1.414177 -16.69681***
1P -2.563183 -20.90662%**
nonstationary stationary

EX -2.422533 -10.96774%**
INT -1.785937 -8.210696%**
MON -2.491782 -8.658862%**

1. *** denotes rejection of the null hypotheses at 1% level of significance
2.critiacl values based on MacKinnon (1996) one-sided p-values

Table 4  Results of Johansen’s Cointegration Test (Trace Test)
No. of Cointegrated 5% critical
Eigenvalue Trace Statistic Prob.

Equations value

None*** 0.365484 220.7083 103.8473 0.0000
At most 1 *** 0.284641 140.1923 76.97277 0.0000
At most 2*** 0.215036 80.90241 54.07904 0.0000
At most 3%* 0.118018 38.04758 35.19275 0.0239

At most 4 0.059593 15.81920 20.26184 0.1830

At most 5 0.027545 4.943906 9.164546 0.2896

1.*¥*(***)denotes rejection of null hypotheses at 5%(1%) level of significance
2.critical value based on Kinnon-Haug-Michelis (1999) p-values

3. the lag period p=2
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Table 5  Results of Johansen’s Cointegration Test (Maximum Eigenvalue Test)

No. of Cointegrated Max-Eigen 5% critical
Eigenvalue Prob.
Equations Statistic value
None*** 0.365484 80.51597 40.95680 0.0000
At most 1*** 0.284641 59.28990 34.80587 0.0000
At most 2%** 0.215036 42.85484 28.58808 0.0004
At most 3 0.118018 22.22838 22.29962 0.0512
At most 4 0.059593 10.87529 15.89210 0.2612
At most 5 0.027545 4.943906 9.164546 0.2896

1.***denotes rejection of null hypotheses at 1% level of significance
2.critical value based on Kinnon-Haug-Michelis (1999) p-values
3. the lag period p=2

It can be found from Table 6 that there exist positive long term relation between stock market performance
and industrial production, interest rate and money supply; while there exist negative relation between stock
market performance and CPI and exchange rate of NTD against USD. In addition, D1 (Asian Financial Crisis)

and D3 (ECFA/Before Signature) has positive relation with the stock market performance.

Table 6 The Coefficients of One Cointegrated Equation (Dependent Variable TAIEX)

Variable Coefficient Std. Error t-Statistic Prob.
C 5.498739 2.188573 2.512477 0.0129
CPI -3.953179 0.852443 -4.637473 0.0000
P 0.679177 0.112921 6.014612 0.0000
EX -1.143316 0.219083 -5.218638 0.0000
INT 0.130758 0.015610 8.376371 0.0000
MON 1.301093 0.254247 5.117437 0.0000
D1 0.273948 0.045082 6.076701 0.0000
D2 -0.066271 0.078943 -0.839478 0.4024
D3 0.091702 0.045107 2.033009 0.0436
D4 0.067193 0.083443 0.805257 0.4218

109



(3) Error Correction Model
The error correction term &, | can be used to judge the short term dynamic adjustment. The positive

& _, denotes the positive adjustment toward long term equilibrium. And the value demotes the speed of

-1
adjustment. Table 7 shows that TAIEX was significantly affected by itself two periods ahead, and the
adjustment toward long term equilibrium was positive. Similarly, it can be found that interest rate was
significantly affected by itself one and two periods ahead, and the adjustment toward long term

equilibrium was positive. However, the industrial production significantly affected by itself one period

ahead, and the adjustment toward long term equilibrium was negative.
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Table 7 The Results o f Error Correction Model

Error
D(TAIEX) D(CPI) D(IP) D(EX) D(INT) D(MON)
Correction
0.002965 -0.001491 0.003776 -0.003290 0.101256** | -0.007231**
CointEq1
[ 0.17950] [-0.94122] [ 0.24336] [-0.98679] [ 4.57336] [-7.46179]
0.046836 -0.023195** | 0.183534** -0.008489 0.145794 0.007215
D(TAIEX(-1))
[ 0.51741] [-2.67142] [ 2.15810] [-0.46460] [ 1.20145] [ 1.35839]
0.202583** 0.016979 0.113732 -0.006422 0.260361** 0.000847
D(TAIEX(-2))
[ 2.18245] [ 1.90695] [ 1.30415] [-0.34277] [ 2.09233] [ 0.15546]
-0.818019 -0.138598 1.352588 0.015520 2.927991%* | -0.179495**
D(CPI(-1))
[-0.98924] [-1.74738] [ 1.74103] [ 0.09298] [ 2.64132] [-3.69954]
0.217008 -0.096985 1.324214 0.101226 3.350462** | -0.168260**
D(CPI(-2))
[ 0.27602] [-1.28607] [ 1.79280] [ 0.63786] [ 3.17898] [-3.64760]
DAP(C1) -0.008837 0.039334** | -0.596398** | -0.017533 0.271202%* 0.007020
[-0.08845] [ 4.10449] [-6.35391] [-0.86940] [ 2.02492] [ 1.19759]
DAP(2) -0.010683 0.006615 -0.066653 -0.002866 0.172041 -0.006409
[-0.10723] [0.69221] [-0.71212] [-0.14250] [ 1.28818] [-1.09639]
0.010028 -0.073469 0.366267 0.115680 2.203018** -0.019315
D(EX(-1))
[ 0.02377] [-1.81583] [ 0.92422] [ 1.35862] [ 3.89589] [-0.78042]
0.397088 0.084196** -0.290892 0.026466 0.439629 0.020191
D(EX(-2))
[ 0.92089] [ 2.03566] [-0.71806] [ 0.30407] [ 0.76054] [ 0.79808]
0.011402 0.005038 0.079281 -0.013808 0.259046** 0.002675
D(INT(-1))
[ 0.20534] [ 0.94585] [ 1.51971] [-1.23195] [ 3.47998] [ 0.82094]
-0.070741 0.008897 -0.063365 0.007366 0.165894** 0.002001
D(INT(-2))
[-1.31331] [ 1.72196] [-1.25211] [ 0.67743] [ 2.29740] [0.63312]
1.520270 -0.108455 | -4.176000** | -0.336871 3.566428 0.548666**
D(MON(-1))
[ 1.08007] [-0.80329] [-3.15787] [-1.18566] [ 1.89007] [ 6.64348]
-0.974659 0.122452 4.335751%** -0.009003 0.690506 -0.279802**
D(MON(-2))
[-0.76458] [ 1.00145] [ 3.62026] [-0.03499] [ 0.40407] [-3.74092]

1.t value in bracket

2.** denotes rejection of null hypotheses at 1% level of significance

(4) The results of Granger Causality

Table 8 shows the lead-lag relation between variables (only significant results are shown here). It can be

111



found stock market performance led CPI and interest rate; industrial production led CPI ; while MON has

reciprocal relation with CPI and industrial production, respectively.

Table 8 The Results of Granger Causality

Null Hypothesis F-Statistic Prob.
TAIEX does not Granger Cause CPI 3.78664** 0.0246
TAIEX does not Granger Cause INT 11.1749%** 3.E-05
IP does not Granger Cause CPI 24.0278*** 6.E-10
INT does not Granger Cause CPI 5.20561%** 0.0064
MON does not Granger Cause CPI 12.0797*** 1.E-05
CPI does not Granger Cause MON 5.39851*** 0.0053
INT does not Granger Cause IP 10.3264%** 6.E-05
MON does not Granger Cause 1P 13.6626*** 3.E-06
IP does not Granger Cause MON 8.22658*** 0.0004
EX does not Granger Cause INT 4.51778** 0.0122

*¥(***) denotes rejection of null hypotheses at 5% (1%) level of significance

Only significant results are shown here

4. Conclusion

This research focused on the linkages between macroeconomic indicators and stock returns in Taiwan in
relation to those important economic events. This study followed previous works and selected five
macroeconomic indicators including CPI, industrial production index, exchange rate, interest rate and money
supply in addition to the Taiwan Weighted Stock Index. In addition, this study added some important economic
events of 1997 financial crisis, Expo 2010 Shanghai China and ECFA between Taiwan and China as dummy
variables to examine the impact o these events on stock returns.

The results of Johansen Cointegration test show that the five macroeconomic indicators including CPI,
industrial production index, exchange rate, interest rate, money supply in addition to the Taiwan Weighted Stock
Index are all cointegrated. It can be found that there exist positive long term relation between stock market
performance and industrial production, interest rate and money supply. The positive relation between stock
market performance and industrial production are consistent with the finding of most of literature. However, the

finding of positive relation between stock market performance and money supply is not consistent with that of
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Mookerjee and Yu (1997). The findings of negative relation between stock market performance and CPI and
exchange rate are also not consistent with the empirical results of Ratanapakorn and Sharma (2007), which
indicated a positive relation between stock index performance and inflation rate in USA.

The results from Error Correction Model shows that stock market performance was significantly
affected by itself two periods ahead, and the adjustment toward long term equilibrium was positive.
Similarly, it can be found that interest rate was significantly affected by itself one and two periods ahead,
and the adjustment toward long term equilibrium was positive. However, the industrial production
significantly affected by itself one period ahead, and the adjustment toward long term equilibrium was
negative.

The results of Granger Causality show that stock market performance led CPI and interest rate; industrial
production led CPI ; while money supply has reciprocal relation with CPI and industrial production, respectively.
However, the results also indicate that though there exist long term relation between macroeconomic indicators
and stock market performance, the macroeconomic indicators can not help predict the stock performance in

Taiwan, which is consistent to the findings of Ali et al. (2010).
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ABSTRACT

This study examines the relationship between information disclosure and forecast accuracy. Prospective
financial information disclosed in prospectuses for initial puglic offerings is examined according to
Finanical Reporting Standard No. 29. Disclosure Levels of prospective financial information are further
categorised into three groups, namely, total disclosure items recommended by FRS-29 (TSR), total
disclosure items not recommended by FRS-29 (TSV) and overall disclosure items recommended and
not recommended by FRS-29 (TSRV). The three groups of disclosure levels are then investigated for

their significant relationships with forecast accuracy.

The results show that the disclosure level of prospective financial information, measured by total
disclosure items recommended by FRS-29, has a significantly negative relationship with forecast
accuracy. It indicates that IPOs with more disclosure of prospective financial information tend to have
lower forecast errors, while IPOs with less disclosure of prospective financial information tend to have
higher forecast errors. When level of disclosure is measured by items not recommended by FRS-29 and
is measured by overall disclosure items, both recommended and not recommended by FRS-29, level of
disclosure does not have a significant relationship with forecast accuracy.

Keywords: Information Disclosure, Forecast Accuracy, Initial Public Offerings, Prospectus

1. Introduction

Initial public offerings (IPOs) play a crucial role in equity markets and the economy, as companies are
able to raise capital from members of the public. A prospectus, which details the terms of issue and
information about the issuing company, is sent to potential investors and is one of the most important
documents for investors making investment decisions. Among information disclosed in prospectuses,
prospective financial information12 enables investors to evaluate a company’s future performance and
is perceived as the most important item (Ho and Wong, 2001) as IPOs generally do not, or are unable to,
provide historical financial information on which potential investors can base predictions about future

performance.

12 Prospective financial information has different labels, including forward-looking information,
future-oriented information and financial forecasts.
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Prospective financial information is normally presented as a forecast or a projection and is based on
assumptions regarding future events. Since the Securities and Exchange Commission (SEC), in the
early 1970s, changed its long-held position prohibiting the release of prospective financial information
in prospectuses and recognized that information regarding a company’s future is of interest to the
investing public, the disclosure of such information has received much attention in the literature. Many
studies have focused on earnings forecasts, little effort, however, has been made to investigate overall
disclosure of prospective financial information in an IPO context and their relation to forecast accuracy:.
In order to provide a better understanding of information disclosure on IPOs, this study is aimed to
examine the information disclosure of prospective financial information in IPO prospectuses for

companies newly listed on the New Zealand Stock Exchange for the period of 1987 to 2001.

The association between information disclosure and forecast accuracy in IPO prosectuses is explored in
order to establish the linkage between disclosure literature and forecast accuracy literature. Among
disclosure literature, research often focuses on the quantity of the disclosure, but does not always
include an assessment of its credibility (Wiedman 2000). The study investigates not only the disclosure

levels of prospective financial information but also their accuracy of such information.

1.1. Importance of the Study and Contribution to the Literature

Previous voluntary disclosure studies tend to focus on general information disclosed in annual reports.
However, there are clear differences across types of information and countries, with the variables that
explain levels of disclosure varying among different types of information (Meek, et al., 1995). No
studies have attempted to comprehensively explore the extent of voluntary disclosure of prospective
information in prospectuses. This may be due to the difficulties in obtaining data, as companies are
reluctant to disclose voluntarily more prospective financial information than is necessary, out of fear of
lawsuits that might arise due to unattained forecasts. Consequently, investigating the overall disclosure
of prospective financial information would be a desirable and important contribution to the extant

literature.

Previous studies examining voluntary disclosure have mainly focused on information in annual or
interim reports of listed companies (Chow and Wong-Boren 1987; Bradbury 1991; Hossain, Perrera
and Rahman 1995; Botosan 1997). As Botosan (1997) indicated, annual reports may not provide a
powerful proxy for overall disclosure level as listed companies may provide information through other
channels. On the other hand, companies making initial public offerings have less information available
to the public than existing listed companies. Consequently, information in the IPO prospectuses may be
a better proxy for the overall disclosure of prospective financial information. Examining the extent of
disclosure information in [PO prospectuses may therefore shed further light on company disclosure

practices.

This study contributes to the existing literature by integrating the voluntary disclosure and forecast
accuracy literature to provide a comprehensive model, which explains levels of disclosure of

prospective financial information. By establishing the relationship between disclosure level of
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prospective financial information and forecast accuracy, the benefits of disclosure of prospective
financial information may be justified. The findings of this study may also provide a clear connection
between voluntary disclosure of prospective financial information and forecast accuracy, and may,
therefore, supplement the relatively few studies in the area of examining the relationship between

disclosure attributes and disclosure impact.

The remainder of the paper is organized as follows. The second section provides an overview of the
theoretical and empirical literature relating to the disclosure of prospective financial information. The
third section describes the theoretical framework and hypotheses development. The fourth section
outlines the research methodology of the study. The results are presented in the fifth section. The final

section summarizes the major findings of the study and their implications.

2. Literature Review

Prospective financial information, with its value relevant relationship to stock prices, is linked to
various areas of studies. The capital market literature pay much attention to management earnings
forecasts, as the forecasts affect the information environment and influence the level and variability of
security prices (Kothari 2001; Healy and Palepu 2001)'3. On the other hand, the accounting choice
literature addresses the issues of earnings management and the incentives of management’s accounting
choices and their influences on share prices (Fields et al. 2001). The voluntary disclosure literature,
however, rarely focuses on prospective financial information, but rather on general financial
information in annual reports. This may be due to the difficulty in obtaining prospective financial
information, as the provision of such information is not prevalent. In order to examine the voluntary
disclosure of prospective financial information, it is essential to understand the underlying theories of
voluntary disclosure literature. This section begins with an overview of the theories on which the
voluntary disclosure literature is based. Several models focusing on the incentives for voluntary
disclosure and the costs associated with voluntary disclosure are then discussed. This section ends with

a review of related empirical research.

2.1 Theories Underlying Voluntary Disclosure Literature
Although there are arguments about whether there is a comprehensive theory of disclosure (Verrecchia
2001; Dye 2001), signaling and agency theories are often utilized to provide theoretical guidance in

interpreting empirical analyses of voluntary disclosure studies.
2.1.1 Signaling Theory
The concept of signaling was first introduced by Spence (1973) in his analysis of the role of education

in the labor market and was then applied widely in finance and accounting literature. Spence’s

educational signaling model suggests that more talented workers will attempt to signal this fact to

13 See Kothari (2001), who reviews capital markets’ research and Healy and Palpu (2001), who evaluate empirical research on corporate disclosure.
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potential employers by acquiring more education (Spence 1973, 1974). By altering some of the
observable characteristics, the activities of signaling convey favorable information to potential
employers. Nevertheless, signaling costs arise when job applicants make certain adjustments to
convince potential employers of their quality. Applying signaling theory to modeling voluntary
disclosure of financial information is based on the notion that managers, due to their better position in
obtaining inside knowledge, have superior information about the company’s current and future

performance than do investors.

Leland and Pyle (1977) applied signaling theory and constructed a univariate signaling model in which
risk-adverse entrepreneurs communicate private information about expected future cash flows through
the retention of a portion of firm ownership. Hughes (1986) extended Leland and Pyle’s (1977) model
by introducing a bivariate signaling model in which the entrepreneur discloses inside information
through two signals: the percentage of retained ownership ( @ ), and a direct disclosure about expected
future cash flow (Y). With the existence of informational asymmetry between investors and managers
about the value of a firm, Hughes (1986) assumed that managers have incentives to disclosure inside
information to investors. The disclosed information is perceived as a credible signal by investors, as the
entrepreneur is penalized if ex post observable cash flow of the firm indicates the disclosure to be
fraudulent (Hughes 1986). With the model, IPO valuation increases in both Y and a. The two signals
are related through their cost structures and are chosen simultaneously to minimize the cost of signaling
firm value. If one signal becomes more costly, the other signal will be used relatively more to maintain

the maximum disclosure.

Trueman (1986) argues that a firm’s market value is a function of investors’ perceptions of
management’s ability to anticipate and respond to future changes in the firm’s economic environment.
Therefore, capable managers have incentives to voluntarily disclosure earnings forecasts to signal their
competence and, therefore, to boost the firm’s market value. Blacconiere and Patten (1994) examined
the effect of a firm’s environmental disclosures on share prices and found that firms with more
extensive environmental disclosures suffered less in their share prices. This is consistent with signaling
theory, in that the market interprets accounting disclosures as ‘good news’ signals, whereas their

absence is interpreted as ‘bad news’.

2.1.2 Agency Theory

Agency theory is widely applied in voluntary disclosure literature to explain the incentives for
voluntary disclosure. Agency theory suggests that the level of information voluntarily disclosed by a
company is a function of its costly contracting relations between shareholders and managers (Jensen
and Meckling 1976). Voluntary disclosure of financial information can be regarded as a cost effective
way to monitor the activities of managers, and therefore, to reduce the conflicts of interest between
shareholders and managers, i.e. to mitigate agency costs (Holthausen and Leftwich 1983; Kelly 1983;
Watts and Zimmerman 1986). Managers therefore have incentives to disclose more financial

information to investors to reduce agency costs.
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2.1.3 Incentives for Voluntary Disclosure

There are several hypotheses under which the incentives for voluntary disclosure are investigated.
Based on the proprietary cost hypothesis, research on voluntary disclosure assumes that managers have
superior information to outside investors about a firm’s expected future performance. The question
arising from this assumption is: under what circumstances will a manager disclose or withhold this

information?

Milgrom (1981) addresses this question and considers whether the possessor of superior information
about product quality can influence a buyer by selectively disclosing what he knows. The findings
suggest that, with the adverse-selection problem, the possessor of information about a product or asset
would be obliged to fully disclose information to a buyer. The notion underlying this is that a rational
buyer interprets information about the asset’s value or quality that is withheld as “unfavorable”.

Consequently, the possessor of information is forced to reveal what he knows.

While Milgrom’s (1981) results provide an insight into voluntary disclosure, other studies provide
different evidence. Verrecchia (1983), in an attempt to examine incentives for managers to provide
discretionary disclosures, finds that a “threshold level of disclosure”!* exists where the increase in firm
value associated with providing a signal is greater than the proprietary costs of the disclosure. The
proprietary costs are costs associated with disclosures that provide rival firms with a competitive
advantage. If the proprietary cost goes to zero (i.e. in the absence of a proprietary cost), a manager will
choose a policy of full disclosure. In other words, there exists an equilibrium level at which not all

information is disclosed (Verrecchia 2001).

While there are costs associated with disclosing information that is proprietary in nature, the decision
of whether or not to disclose such information depends on the nature of the competition in which

proprietary costs arise (see Darrough and Stoughton 1990; Feltham and Xie 1992; Darrough 1993).

The incentives for firms to disclose information are also influenced by the competitive position in
product markets'* For firms engaged in an entry game, where one firm contemplates producing a good
already produced by another firm, greater competition encourages more disclosure (Darrough and
Stoughton 1990; Verrecchia 1990). On the other hand, for firms engaged in a post-entry game, where
firms are both currently producing goods, greater competition inhibits more disclosure (Clinch and

Verrecchia 1997).

Hayes and Lundholm (1996) provide a model to explain how firms choose to disclose their segmental

information for trading off the benefit of informing the capital market about their firm value against the

14 Above the threshold a manager discloses what he observes; below the threshold he withholds his
information (Verrecchia 1983, 179).

15 See Verrecchia (2001) and Dye (2001); they provide a detailed review of different models in
different competitive markets.
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proprietary costs of aiding rival firms. More detailed segment reports provide investors with more
information about the future value of the firm. However, there are costs arising from the more detailed
reporting, as the firm’s competitors will use the information to the disclosing firm’s disadvantage.
Therefore, firms have incentives to disclose disaggregated information only when each segment has
similar performance, but to conceal differences in segmental performance by reporting only aggregate
information. Harris (1998) further reports that operations in less competitive industries are less likely to
be reported as industry segments, which is consistent with Hayes and Lundholm’s (1996) results. Harris
(1998) also reports that firms cite fear of competitive harm as a disincentive to detailed segment
reporting, as well as the desire to protect abnormal profits and market share in less competitive

industries.

Under the capital market perspective, studies report that voluntary disclosure decisions are related to

6, corporate control mechanisms'”, stock-based compensation, shareholder

capital transactions’
litigation and proprietary costs. There is also evidence that investors perceive voluntary disclosure as

credible information (Hughes 1986; Clarkson et al. 1992).

3. Hypothesis Development

Agency theory suggests that costs exist when there is separation of the ownership and control of a firm
and that the agency costs are borne by the managers (Jensen and Meckling, 1976). Agency costs
increase with the proportion of outside capital, which tends to be higher for larger firms (Jensen and
Meckling, 1976; Leftwich, Watts and Zimmerman, 1981). Accordingly, managers in larger firms may
be motivated to voluntarily disclose more information to reduce agency costs. In order to test the
relationship between level of disclosure and company size, the following alternative hypothesis is

formulated:

In an attempt to analyse the impact of litigation cost on managers’ discretionary disclosure decisions,
Hughes and Sankar (1998) found that managers with high reputation costs tend to bias the company’s
expected future cash flows negatively to avoid the cost of litigation-related reputation loss. Companies
that disclose more prospective financial information may be more closely scrutinised by future
shareholders. To reduce possible reputation costs from unattained forecasts, companies which disclose
more prospective financial information may be associated with less forecast errors and may tend to
under-estimate profits. To test the relationship between levels of disclosure and accuracy of forecasts,

the following alternative hypothesis is developed:

In order to examine the relationship between prospective financial information disclosed in

16 See Kothari (2001) for a detailed review of capital market research in accounting.
17 See a detailed review by Bushman and Smith (2001) on financial accounting information and
corporate governance.
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prospectuses and forecast accuracy, the disclosure levels of prospective financial information are
categorized into three groups: total disclosure items recommended by FRS-29 (TSR), total disclosure
items not recommended by FRS-29 (TSV) and overall disclosure items recommended and not
recommended by FRS-29 (TSRV). TSR is the information that is required by FRS-29, while TSV is
information that is disclosed voluntarily. The three groups of disclosure levels are investigated for their
significant relationships with forecast accuracy. Accordingly, to test the relationship between levels of

information disclosure and accuracy of forecasts, the following alternative hypothesis is developed:

Hal: More voluntary prospective financial information Disclosed in IPO prospectuses tends to be
associated with more accurate forcasts.

Ha2: More mandatory prospective financial information Disclosed in IPO prospectuses tends to be
associated with more accurate forcasts.

H.3: More prospective financial information Disclosed in IPO prospectuses tends to be associated with

more accurate forcasts.

4. Research Methodology

4.1 Measurement of the Dependent Variable —Disclosure Level of Prospective Financial Financial
There are two kinds of indices: weighted or unweighted. More recent studies tend to use an unweighted
score as the measure for level of disclosure. Weighted indices are subject to certain limitations. For
example, it is argued that a great deal of subjectivity exists in the assignment of weights and that users
in different countries are likely to assign different weights to similar items (Cooke, 1989, 1991;
Hossain et al., 1995; Meek et al., 1995). Furthermore, the importance attached to rankings by a
particular group of users may not necessarily reflect the information needs of other users of financial
reports (Chow and Wong-Boren, 1987). This approach has become the norm in annual reports’ studies
(Courtis, 1996). Accordingly, the unweighted disclosure index is used in the study.

The total points earned by a given company are computed by the following formula:

TSCORE;

4
=Y USCORE; oo
i=1
(N

Where TSCORE is the total score for items disclosed by company j across all prospective financial

statements.

4.2 Measurement of the Independent Variables and Control Variables

The forecast accuracy is measured as the absolute relative error. The formula is shown as follow:
(1) Forecast Accuracy: Absolute relative error

|Actual Profit—Forecast Proﬁt|
B |F0recast Proﬁt|

Previous studies have found that the variables of leverage, company size, rate of return, number of
IPOs , forecast bias, previous trading history, listing status and auditor are related information

123



disclosure level. Therefore, these variables are included as control variables to control for their impact
on level of disclosure of prospective financial information. The measurements of control variables are
operationalized as shown as follows:

1.  Company size is measured as the log of total assets.

2. Leverage is defined as the ratio of total debt, both current and long-term, to total assets, using
figures extracted from the IPO prospectuses.

3. Rate of Return is measured as net profit after tax and interst divided by total shareholders’ equity.

4.  The number of IPOs is defined as the number of new listings for each year during the study
period. Information is obtained through the Sharemarket Review and Fact Book issued by the
New Zealand Stock Exchange (NZSE, 1989-1995, 1995-2001).

5. Forecast bias is defined as signed relative error (SRE) and is operationalized as the follow
formula:

Actual Profit — Forecast Profit

SRE =
|F0recast Proﬁt|

............... 3)
6. Previous trading history is a dummy variable and is defined as “1” if company age = 1 year,
“0” otherwise.

7. Listing status is a dummy variable and is defined as “1” if companies listed on the stock
exchange, “0” otherwise.
8. Auditor is dummy variable and is defined as “1” if auditor is a big 6 auditor, “0” otherwise.

Accordingly, the final equation is as follow:

Level of Disclosure = B¢+ 51SIZE 52 LEV + B3 RETURN+ B 4IPO + 55 ACCURACY + 56BIAS
+ B 7HISTORY + S5 LISTING + 59 AUDITOR +

where:

Level of Disclosure represents: Model 1: TSR, Model 2: TSV and Model 3: TSRV.

SIZE represents the transformed measure of company size.

LEV represents leverage.

RETURN represents the transformed measure of rate of return.

IPO represents the transformed measure of number of initial public offerings.

ACCURACY represents the transformed measure of forecast accuracy.

BIAS represents the transformed measure of forecast bias.

HISTORY representing previous trading history defined as the days between incorporation and
prospectus date with 1 > 1 year and 0 otherwise.

LISTING represents listing status with 1 for firms that are still listing on the stock exchange and 0 for
firms that are delisted.

AUDITOR represents the use of a big6 auditor, with 1 for firms using a big6  auditor and 0 otherwise.
o s the regression intercept.

B1.... [Boareregression coefficients.

¢ is the unexplained variable error term.
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4.3 Data Collection

The sample population of the study consists of New Zealand companies making initial public offerings
between 1 January 1987 and 31 December 2001. Companies newly listed on the New Zealand Stock
Exchange (NZSE) during this 15-year period are identified from various sources.. As a result, a total
number of 159 IPOs are identified. A number of companies are excluded from the study, resulting in a

final sample of 63 companies.

5. Results

The ordinary least squares (OLS) regression is used to measure the simultancous effect of the
independent variables on the disclosure levels of prospective financial information in prospectuses. The
multivariate regression analysis allows an assessment of the relative importance of each explanatory
variable. The data in the multivariate analysis contain sixty-three companies after removing seven
companies'®, which did not have valid data on the seven variables and two potentially influential

outliers'®.

A transformation?® proposed by Cooke (1998) that transforms the actual observations to normal
distributions was applied to the independent variables with non-normal distributions. The approach is
to create new rankings based on the actual values, which are assigned a normal score for each case
using the van der Waerden approach?!. The main advantage of replacing ranks by normal scores is that
the results from the statistical tests have the same statistical properties “because significance levels can
be determined, the F and t-tests are meaningful, the power of the F and t-tests may be used and the
regression coefficients derived using normal scores are meaningful” (Camfferman and Cooke, 2002, p.

14).

Before running regressions, correlation coefficients for each pair of independent variables are
calculated and are all under 0.4. The results indicate that there are no evidence of multicollinearity

problems.

(1) Model 1: TSR as the Dependent Variable
The results of the multiple regression model with the TSR as the dependent variable, including R, R?,

18 The seven companies are Crowe Corp. (1987), Environ Corp. Ltd. (1987), Finance and Resources
Ltd. (1987), St. Lukes Group Ltd. (1993), Infratil Ltd. (1994), Sky City Ltd. (1996), Infratil
International Ltd. (1997).

19 Telecom Corp. Ltd (1991) and Northland Port Corp. (NZ) Ltd. (1992).

20A log transformation was first applied to attempt to resolve the problem of non-normal distribution.

However, only the transformed formats for sales turnover and total assets appeared to have normal

distributions. Another problem arising from the log transformation is that some variables, such as

rate of return and profit margin, contain negative values and thereby suffer data loss after
transformation. Adding a constant value to the raw data when performing logarithmic
transformations, as suggested by Wall (1986), is also tried with no better results than using the
normal score transformation.

The normal scores can be derived using SPSS for Windows. There are also other approaches for

deriving normal scores, including Blom, Rankit and Turkey (SPSS, 2001).

2
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adjusted R, t, F and the Durbin-Watson d test?? are presented in Table 2. Accordingly, the equation for

model 1 with the TSR as the dependent variable is as follows:

TSR=11.177—-1.450 LEVERAGE - 0.980 SIZE + 0.297 RETURN - 1.289 IPO- 0.995 ACCURACY
+0.348 BIAS -0.284 HISTORY.+ 1.535 LISTING + 0.602

AUDITOR. ...t (5)
Table 2. Results of Multiple Regression Analysis for Model 1 (N=63)
Independent Predicted | Unstandardized Standard t Sig. Tolerance | VIF
Variables Sign Coefficients Error
Constant 11.177 1.112 10.049 | .000™
Accuracy - -0.995 0.432 -2.301 | .025* .615 1.627
Leverage + -1.450 1.218 -1.190 | .239 762 1.313
Size + -0.980 0.460 -2.131 |.038" .537 1.862
Rate of Return + +0.297 0.353 0.842 | .404 .843 1.186
Number of IPOs + -1.289 0.428 -3.011 | .004™ .652 1.533
Bias + 0.348 0.354 0.982 | .330 .832 1.202
History n/a -0.284 0.824 -0.344 | .732 .692 1.444
Listing n/a 1.535 0.713 2.152 | .036* 789 1.268
Auditor n/a 0.602 0.766 0.786 | .435 901 1.109
Model summary:
R=0.617% R2=0.380% Adjusted R?=0.301%° Standard Error = 2.492
Durbin-Watson d test = 1.475
Analysis of Variance:
Model Sum of Squares df Mean Square F? Significance
Regression 209.597 7 29.942 4.820
0.000%**
Residual 341.673 55 6.212
Total 551.270 62

* Significant at p < 0.05
**Significant at p < 0.001

The regression equation indicates a strong relationship between the dependent variable and the
independent variables (R = 0.647). The R? is 0.418, indicating that the equation explains about 42
percent of the variance in level of disclosure as measured by the TSR. After considering the sample size
and the number of independent variables in the equation, the adjusted R? is 0.320. The entire model is

significant at a p < 0.001 level (p =0.000) with an F ratio of 4.235.

22 The Durbin-Watson d statistic is to detect the presence of autocorrelation among the residuals. The
value of d always falls in the interval from 0 to 4, with the closer d gets to 0 or 4, the stronger the
autocorrelation (positive or negative, respectively). For a detailed discussion of the Durbin-Watson d,
refer to Gujarati (1995). The critical d values for seven explanatory variables with 63 observations at
a significance level of 0.01 are 1.218 (d;) and 1.680 (dv) respectively. If d,< d < 4-dy, there is no
evidence of autocorrelation, either positive or negative (Gujarati, 1995).

2 R, the multiple correlation coefficient, is the linear correlation between the observed and

model-predicted values of the dependent variable. Its large value indicates a strong relationship.

24 R?, the coefficient of determination, is the squared value of the multiple correlation coefficient. It

shows the model’s explanatory power. The larger the value of R?, the better the model fits the data.

% The adjusted R? measure is more conservative than R? It is the modified measure of the R? that takes

into account both the sample size and the number of predictor variables in the model

26 The F-test examines the overall significance of the model, based on the hypothesis that all the slope

coefficients in the model are simultaneously equal to zero.
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Four variables are statistically significant. Company size, as measured by sales turnover, is significant
at the p < 0.05 level (p = 0.038), with a negative coefficient (r = -0.980). The negative sign is the
opposite of the predicted direction. This result indicates that companies with higher sales turnover tend

to disclose less prospective financial information as recommended by FRS-29.

The Number of IPOs is significant at the p < 0.01 level (p = 0.004), with a negative coefficient (r =
-1.289). This implies that as the number of IPOs increases, the level of disclosure of prospective
financial information decreases, which is opposite to the predicted direction. This implies that
managers are reluctant to provide more prospective financial information in a year with many IPOs.
This could be due to the fear that disclosing sensitive information may harm a firm’s competitive
position, as prospective financial information is value-relevant and price sensitive. The disincentive for
more disclosure may arise from the desire to protect abnormal profits and to avoid political attack by

rival companies.

The variable of ACCURACY, as measured by the absolute forecast error, is significant at the p < 0.05
level (p = 0.025), with a negative coefficient (r = -0.995)?"- The negative relationship with the level of
disclosure suggests that companies with less disclosure of the prospective financial information
recommended by FRS-29 have higher forecast errors. This finding is consistent with the predicted

direction.

Listing status is significant at p < 0.05 level (p = 0.036), with a positive coefficient (r = 1.535). This
suggests that companies that are still listed on the Stock Exchange disclose more items of prospective

financial information as recommended by FRS-29.

The remaining independent variables — leverage, rate of return, forecast bias, previous trading history
and auditor — do not have a significant relationship with the dependent variable. However, it is
noticeable that the coefficients for leverage is negative, indicating that companies with higher leverage
tend to disclose less recommended prospective financial information, although this relationship is not

significant.

(2) Model 2: TSV as the Dependent Variable

The results of the multiple regression model with the TSV as the dependent variable, including R, R?,
adjusted R2, t, F and the Durbin-Watson d test are presented in Table 3.

Consequently, the equation for model 2 with the TSV as the dependent variable is as follows:

TSV =7.274 + 0.574 LEVERAGE + 0.667 SIZE — 0.619 RETURN — 1.353 IPO - 0.169 ACCURACY
+0.206 BIAS-0.931 HISTORY.+ 0.043 LISTING + 0.478
AUDITOR ..o, (10)

27 This significant relationship, however, disappered, after introducing a dummy variable (pre-1993=0;
post-1993 = 1), indicating that after 1993 companies disclose significantly more prospective
financial information.
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The coefficient of determination (R?) is 0.134, indicating that the amount of explained variation in
disclosure of prospective financial information not recommended by FRS-29 is 13.4%. However, the
F value is not significant (p = 0.521).

None of the slope coefficients is individually statistically significant. Moreover, two variables have
different signs compared to model 1, with TSR as the measure of disclosure level. From the results of
model 2, leverage and company size both have positive coefficients. This contradicts the results
obtained in model 1, but the signs for leverage and company size are now consistent with the
hypothesised directions. It is also apparent that the independent variables that are significant in model 1
(company size, number of IPOs, forecast accuracy and listing status) are not statistically significant in

model 2. This implies that different factors are relevant in explaining the different types of disclosure -

voluntary as opposed to compulsory.

The number of IPOs is the only variable that has a marginally significant relationship with the TSV at a
p < 0.1 level (p = 0.081). The coefficient is negative, which is consistent with the results in model 1,
implying that the higher the number of IPOs in the year of flotation, the less the disclosure of voluntary

prospective financial information.

Table 3. Results of Multiple Regression Analysis for Model 2 (N=63)

Independent Predicted | Unstandardized Standard t Sig. Tolerance | VIF
Variables Sign Coefficients Error

Constant 7.274 1.973 3.687 001"
Accuracy — -0.169 0.767 -0.220 | .827 .615 1627
Leverage + 0.574 2.161 0.265 792 762 1.313
Size + 0.667 0.816 0.818 417 .537 1.862
Rate of Return + -0.619 0.627 -0.987 328 .843 1.186
Number of IPOs + -1.353 0.759 -1.782 | .081* .652 1.533
Bias + 0.206 0.628 0.328 744 .832 1.202
History n/a -0.931 1.462 -0.637 | .527 .692 1.444
Listing n/a 0.043 1.265 0.034 973 789 1.268
Auditor n/a 0.478 1.359 0.352 726 901 1.109
Model summary:
R=0.366 R2=0.134 Adjusted R2=-0.013 Standard Error = 4.363
Durbin-Watson d test = 1.860
Analysis of Variance:
Model Sum of Squares df Mean Square F Significance
Regression 156.474 9 17.386 0.913 0.521
Residual 1008.954 53 19.037
Total 1165.429 62

*Significant at p < 0.1
**Significant at p < 0.01

(3) Model 3: TSRV as the Dependent Variable
The results of the multiple regression model with the TSRV as the dependent variable, including R, R?,
adjusted R, t, F and the Durbin-Watson d test are presented in Table 4.

The equation for model 3 with the TSRV as the dependent variable is as follows:
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TSRV = 18.557 — 1.134 LEVERAGE — 0.311 SIZE - 0.245 RETURN — 2.570 PO 1.114
ACCURACY + 0.560 BIAS - 1.151 HISTORY.+ 1.525 LISTING + 1.048
AUDITOR ....ooioes oo, (11)

The correlation coefficient (R) is 0.502, indicating that there is a moderate relationship between the
dependent variable and the independent variables. The R? is 0.252, signifying that the amount of
explained variation in disclosure of prospective financial information recommended and not
recommended by FRS-29 is 25.2%. The adjusted R? is decreased to 0.126, implying that the
independent variables together explain only 12.6% of the variation in disclosure of prospective
financial information that is recommended and not recommended by FRS-29. The value of the

Durbin — Watson d test is 1.684, which lies between dU(1.680) and 4-dU (2.320) and therefore provides
no evidence of autocorrelation, either positive or negative (Gujarati, 1995). The F value is 1.989 and is

significant at a p < 0.1 level (p =0.059).

Table 4. Results of Multiple Regression Analysis for Model 3 (N=63)

Independent Predicted | Unstandardized Standard t Sig. Tolerance | VIF
Variables Sign Coefficients Error

Constant 18.557 2.386 7.777 .000**
Accuracy — -1.114 0.928 -1.201 | .235 .615 1.627
Leverage + -1.134 2.613 -0.434 | .666 762 1.313
Size + -0.311 0.987 -0.315 | .754 .537 1.862
Rate of Return + -0.245 0.758 0324 | .747 .843 1.186
Number of IPOs + -2..570 0918 -2.798 | .007** .652 1.533
Bias + 0.560 0.760 0.737 | .464 .832 1.202
History n/a -1.151 1.769 -0.651 518 .692 1.444
Listing n/a 1.525 1.530 0.996 324 789 1.268
Auditor n/a 1.048 1.644 0.638 527 901 1.109
Model summary:
R =0.502 R?=10.252 Adjusted R?=0.126 Standard Error = 5.277
Durbin-Watson d test = 1.684
Analysis of Variance:
Model Sum of Squares df Mean Square F Significance
Regression 498.486 7 55.387 1.989 0.059%*
Residual 1475.832 55 27.846
Total 1974.317 62

*Significant at p < 0.1
**Significant at p < 0.01

Consistent with the results of model 1 and model 2, the number of IPOs is significant, at a p < 0.01
level (p = 0.007), with a negative coefficient. The significant, negative relationship indicates that the
more [POs there are in the year of listing, the less prospective financial information, either

recommended or not recommended by FRS-29, companies are willing to disclose.
Company size and forecast accuracy, which were previously found to be significant in model 1, are not

significant in model 3. The negative signs are consistent with the results in model 1, although the signs

are opposite to the predicted directions for model 3.
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The remaining variables — leverage, rate of return, forecast bias and the control variables — do not

appear to be significant in explaining disclosure levels of prospective financial information.

Diagnosis of the Regression Models

The residuals are examined by plotting them against the predicted values to see if the models are
under-fitted by omitting a relevant variable. The results did not indicate any signs of misspecification
errors. Further, the F-test, t test and the partial correlation coefficients are examined and the regression
models are re-run by dropping one non-significant independent variable each time to compare the value
of the F-test for each model. The results do not have any indication of the presence of unnecessary

variables.

The basic assumptions underlying regression models are also examined. The results indicate no signs of
violation of the assumptions. The condition index (CI), the tolerance value and the variance inflation
factor (VIF) are used to diagnose multicollinearity. There is no evidence to support the existence of

multicollinearity in any of the models.

6. Discussion And Conclusion

The results of the study have established a significant relationship between the disclosure level of
prospective financial information and forecast accuracy. The significant, negative relationship indicates
that companies that disclose more recommended prospective financial information tend to have less
forecast errors. That is, their profit forecasts are more accurate than those that disclose fewer items of
prospective financial information. The findings are consistent with signalling theory, in that
management have superior information about the company’s future performance and are willing to
send such signals of credibility?®. By disclosing prospective financial information, managers convey
signals of a firm’s future value. Management are in a better position to obtain information about a
company, and, may, therefore, be willing to disclose more prospective financial information if they are
confident about the company’s future performance. Thus, companies that disclose more prospective

financial information may be associated with less forecast errors.

Furthermore, it is noticeable that when analysing the relationship between level of disclosure and the
independent variables, forecast accuracy was found to have a significant, negative relationship with
level of disclosure in model 1, with TSR as the dependent variable. This negative relationship, however,
becomes positive in model 2, with the TSV as the dependent variable, although it is not significant.

This could imply that with items recommended to be disclosed by FRS-29, companies may exercise

more caution in preparing this information, which will therefore have less forecast errors, i.e. it will be

28 In considering the impact of FRS-29 on forecast accuracy, the measure of forecast accuracy was also
compared between 1992 and 1993. The finding does not, however, indicate any significant
difference between 1992 and 1993 in terms of forecast accuracy.
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more accurate. However, with items voluntarily disclosed by companies, companies may be too
optimistic and therefore not as cautious in preparing the information, which may result in more forecast

CITOrS.

The abnormal and extraordinary items may play an important role in forecast accuracy and forecast
bias and may have an impact on the relationship between levels of disclosure and forecast accuracy and
bias. In considering the impact of abnormal and extraordinary items on forecast accuracy and bias,
correlation tests and regressions were re-run by replacing the measures of forecast accuracy and bias
with the values of net profit after tax before abnormal and extraordinary items. The significant
relationship between forecast accuracy and levels of disclosure measured by the TSR no longer existed,
both in the univariate and multivariate regression analyses. The results of forecast bias using the value

of net profit after tax before abnormal and extraordinary items do not change the conclusions.

Relationship between Level of Disclosure and Independent Variables

Company size, numbers of IPOs in a year, forecast accuracy and listing status are found to be
significantly associated with level of disclosure of prospective financial information recommended by
FRS-29. As the variable of forecast accuracy is discussed in section 6.4.2, this section focuses on the

discussion of the other significant variables and the entire models.

The results of regression model 1 suggest that larger companies tend to disclose less prospective
financial information recommended by FRS—29 than smaller companies. The findings are inconsistent
with the evidence of previous studies that larger companies tend to disclosure more information than
smaller companies (Hossain et al., 1995; Meek et al., 1995; Raffournier, 1995). However, in model 2,
which examined the level of disclosure measured by the total scores that are not recommended by
FRS-29, the negative relationship turned to a positive one, which is consistent with previous findings
that larger companies tend to disclose more information (Hossain et al., 1995; Meek et al., 1995;
Raffournier, 1995). The different results may be due to the attributes of the disclosed prospective
financial information. In model 1, the items disclosed (for example, total operating revenue and
operating surplus) may be more sensitive to prices and therefore likely to provide a ready basis for
lawsuits against larger companies. As a result, larger companies may tend to disclose less
recommended prospective financial information. However, in model 2, the items disclosed are arbitrary
and voluntary (for example, depreciation and expenditure) and are less price sensitive with less risk of
incurring a lawsuit. Therefore, larger companies may be willing to disclose more prospective financial
information that is not recommended by FRS-29, although the relationship is not significant as tested in

model 2.

Although company size was found to be a significant variable that explains the disclosure level of
prospective financial information recommended by FRS-29, the significant relationship may also be
explained by other variables. This can be established from the results of model 1. The tolerance value

for company size is 0.537, indicating that about 46% of the variance can be explained by the other
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independent variables.

Number of IPOs is found to be the most significant variable in the multivariate regression analysis that
is associated with the level of disclosure of prospective financial information in all three of the models
tested. The negative coefficients in the three regression models imply that the disclosure level of
prospective financial information is lower in years when more IPOs are made to the market. This is
contradictory to the hypothesised direction, which expects more disclosure of prospective financial
information in a year with more IPOs. It is possible that as the number of IPOs increases, the exposure
to political attacks by competitors rises. Companies may therefore be reluctant to disclose more

prospective financial information than is necessary.

A further noteworthy finding is how the directions of some of the variables differ in explaining
disclosure levels for model 1 mandatory disclosure according to FRS-29, and for model 2 voluntary
disclosure. In model 1, leverage, company size and profit margin all have negative coefficients, which
contradicts the expected directions, whereas in model 2 the three variables have positive coefficients,

which is consistent with the hypothesised directions.

It is also apparent that the same independent variables are not consistently significant in explaining the
level of disclosure across the three models. This implies that different factors are important in
explaining different types of disclosure. The factors that help to explain the level of disclosure that is

voluntary may not be the same factors that explain mandatory disclosure.
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ABSTRACT

According to relative economic indexes,2010 of Taiwan is a boom age. However,in 2010 the numbers
of stores of fashion-industry of retailing are also reduced. The editor try to explain the phenomenon that
some strategic groups are growing and some are narrowing. By investigating the supply chain of
fashion-industry, the PLC of fashion clothing, and the evolution of channel, the editor conclude three
strategic models which catch the opportunity. At last, some suggestions are presented.
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A Research and Development of Two Sets of Water-saving
Toilet
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ABSTRACT

During to global climate change and human development and over consumption, water resources
dwindled in past years. Taiwan has a serious shortage problem in water resources. It’s an important
issue how to save water and create water-saving facilities.

This article describes two sets of new water-saving urinals: the first one is the "female-specific
water-saving urinal"; the other is the "dual-use water-saving urinal for male and female ". By using
two water-saving urinals, water consumption could be reduced five-sixth, which can save 520.84
million tons of water in a single year in Taiwan.

Keywords: Water Resource, Water-Saving Urinal.
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ABSTRACT

The objective of this research is to study the relationship between the equity cognitive of contract
employment and job performance. Compare the differences of different background variability and
research the background variability and equity cognitive of organization to job performance.
Researcher collects the literature based on theoretical assumptions to build the research framework ;
survey 154 samples that based on contract employment and employer from one high tech company in
Shenzhen. The results showed :

1~ The differences of different background variability for equity cognitive of organization and job
performance are significant.

2 ~ The correlation of equity cognitive of organization and job performance are significant.

3 ~Background variability and equity cognitive of organization are significant to job performance.

The results of this study show that emphasize the designing management system of system equity

and mutual equity will help to raise the entire job performance for contract employment.
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ABSTRACT

In this paper, we profound the perspective of Narrative Strategy Story from social science to explain
Strategic Selection and Strategic Change of the firms, and we employ a Case-Oriented Comparative
Method for examining how the proposed model can be analyze strategic choices and change of four
Taiwanese firms. Finally, empirical and managerial implications about narrative strategy story are
drawn from this research.
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ABSTRACT

The development of agriculture was the basis of consumer’s daily life; it also includes the functions of
production, daily life, and ecology. Hence, agriculture industry was important element to enhance the
quality of Taiwan’s sociality and humanity. However, the GDP ratio of agriculture industry was
decrease every year. Therefore, doing precise consumer behavior research with different food type or
helping business managers to create a deliberate market segmentation mechanism could understand
consumer’s need deeply. These results could be the foundation to create appropriate production or
marketing strategies for agriculture industry. This study adopts interview method to examine twelve
firms and twenty consumers simultaneously. The interview results indicated that consumers need
clearly knowledge and information, such as the identify knowledge for organic food and the basis
information between firms and consumers. However, organic food website firms (about 60%) only
provide marketing activities information, complexity organic food information, or unfair exchange
model (e.g., unfair payment mechanism) in their website. Therefore, entrepreneur and consumer do not
create comprehensive interactive model.

Keywords: Organic Agriculture, Firm's Perspective, Consumer s Perspective, Gap Analysis.
i

REFBELZNFHPALFZAF (A2 A 2R 2 REFN W BRE PR
B R EARAEF LR AA SHR LA D F GDP i 6)(1.6%)ErE & T 5 (b 4e
#PRAF ¥ 36.7%)(B A F 0 2005) B & € G007 ET - fifREAE S HR i@iﬁﬁ?“' |~ BRETRFE
S TS L N = TS TR N P Ly &
4R lhed B A Iﬁ. B ARSI A -

R ER R T ¥ F R E S B RUES S Ry ST FYE TR
éﬁ%l-"w%i‘cé_i‘_(fi)ﬁﬁ R g~ SR - B R £ D £ R
8 &(bldrd #a TG B e &b AR R A SR E T R f‘zﬁ X {5 ,;EH,L (Kesi¢, Piri Rajh,
and Helena(2008)< i » B jdif § # 3 £ 7 Ra# B R 2 A2 & ﬁ&d Wt 22 A7 o e d s

191



saEafa s RE &iﬂ’%‘fﬁ%’.ﬁiﬁf RIS T I I I
| &2 7 5 > A& % % & o(Traill and Grunert, 1997; Ryan et al., 2004) 5 é;',’_
;/};#‘iﬁ&_ g RR IR PL’/}JP 7 & ’K"r‘:‘i‘ﬁ}?fﬂg)gr:f
= : : [5 Hagl R A#H ’rﬂ”’u/}i E{'—*Hr ‘}ﬁé‘f‘& %ggrt‘mrﬁ fegr iy
Fiae oghth o BE FaE f#— e IR (41? Ryan, Cowan, McCarthy, and Sullivan,
2004) > 3 g 2P A A0 002 LA BIED D e o IR A LA SR
AR s RRIT P R BN #(Kotler and Keller, 2006) » ;&> 7 f2 P &% 157 Fa ik & &2 &
MH A A B BIRE WA SR RART e Flp 0 AT R MR OBRBE T E Ot R E
mﬁiﬁ%%ﬂﬁﬁﬁ%%%o

M«“

SR R IE | A S E G I A S R R R ERIFE R R R
.#"\’Pﬁfﬂfépé’ﬁ#&/‘u?ﬁ*“ LEE RS S R AT AN LU LS R
FREs o KER2FREy 2 FHRG -
= \pi"%,é

7}\55274;2*1 ET SN B R - ’%dlfﬂf Iy o T /’}gi#ﬁ’ﬁk&i’ﬁ?jﬁ#’tﬂ

B AT D d EA T S R (ded 2R 5 2010 FR X 45 0 2010) ~ R 3R E > A

3 ;a’é)i?é:ﬁé%ﬁ;‘é IR ERED RAHA L AFETD m’ff;w ROIE (it it — ) RN F X
“*T;&s“%uﬁ A AR R IR S WP o A ATEOR T o R R P F AT T RS AT
EEtd ‘,%mg\:«{ i\/Ej,L d 3 1‘}'15" A ﬁ WFEIFAITZETHE > 073 % o

(=) #rws

£ F R R ER R d Py B omRE R 3 TR B
(http://eshop.organic.org.tw/supergood/front/bin/home.phtml) ~ Google & Fp+ig » & 2 121 * Fin
ER e RpRt R ER (DY Fin BB PMB (> F§ A HfFH 5 30-120 <)~
@7 ﬁﬁ*;ﬁﬁfeﬁﬁ%‘*i’ﬁ #ﬁ%ﬂ%’ BT 12 R e ‘r:—s' fe %A G (D4 RE
F@QT G pesd ORGP o YR 33’1 I8~ Fp 3
a@ﬂfﬁagﬁﬁﬁPwklsﬁ W*&ﬁ@ﬁllmﬁ ,KerR%W SR L NE L DT o
FFARL kY n’t#;"*%pfﬁ“ HEFELPH A S Al~ALLZ - ,;i 5"3‘%&:4&?&:&“&1’ » Had
FALEAIRAT 2011 & 57 R sn R o g “:i%#ﬁi1 FOPE 20 PR LR
B1~B20 - A«?Jﬁ kR S (80%) ~ & & 5 30-49 i (60%) ﬁx#?&‘;‘i ;ﬁ%(%%) ~ERTS RPN
aEN T A A RE T (85%) 0 Tk 1o

-

3R £ # 3 IE AR FG BEIHALAD 50 2 FAEP AINAS ADRE 1 T3 §(AS)S
¥ 1 N LT #”w Ps(AG) S s 1 RG EH(AT)E 3 w B8 43%(A8, A9, Al12) ~ FEIE 1
3L ;,,"" ®IR(A10) ~ EBP 1 'RP # B F(All) -

192


http://eshop.organic.org.tw/supergood/front/bin/home.phtml

(=) &R As B

IR E AT ) B ARG (P B SRS Q)
4 é)gkﬂii‘(S)’ni*ﬁn Fl o B 10N B2 AP HEET o B HE R
Pl RTHISO M AL MR W R LA 2 NITERG G2 PR

1 AEHETHERL

EEDLHE FEERLHYE

M) N % e N o

g 8 g 4 20%

L 4 L 16 80%

RS ¥

30-39 & 3 30-39 & 6 30%

40-49 # 4 40-49 # 6 30%

50-59 5 50-59 5 25%
60 s b 3 15%

B A% g R

Nk M) 1 5%

Kk % ¢ OB 6 30%

EELFA ~ g 6 30%
B 7 35%

& % ur) % ¥

TR 4 PR A% ¥ 4 20%

BT 7 ok 1 5%

8 F ¥ 6 30%
T AT R 5 25%
pd ¥ 2 10%

SR

AEFTUPNFLIEIFL AL L T P BN R :;:b‘gg.za:/w\#fr,zﬁobﬁ ?-i B AR R
oo gﬁp\ BAIE RS SRR RE S 2 2 B 2~ & 2 (Sayre, 1992) 0 TR
FEHE O K ;ﬁd S BLiY 2 OE Y R 4o 12§y i (Liu, and Chen, 2005; Macias, and Lewis, 2004;
Srnka, and Koeszegi, 2007: p.35) > ¥ & - H /P S b2 P E - R o ¥ b A7 32
HE R ?é(éffk‘?’éﬁﬁ ) KR(F s g /=°\Jf‘rj BiAtrt R) G-y (&
B E AT~ B RKPIE S AEELE w2 T )(Patton, 1990)1Eﬁ = &% o B (& » 121 Holsti
(1969)er4p 5 I & & 225835 > 2 2 Wimmer and Dominick(2003)en % B 2 58 36:8 (74 T 4% 2
AT A3 AT ARl L RESI S RREEII i At RE i £ R AT
R o

22 WA E AP FRR

A% 1 s 2 B 3
S 2 0.85
arb % 3 0.83 0.81

Fh 5 P H Q0NN § B8 RIPRBIE L Bt AL (1)1 B RE T]Y BT
QB EH B AL O BRSO ERFPRA 13 (5)5 T

BHIRRAR=QQEAEEFFLEE) /(AL AT EB A R LS )
6 2 B=(NxTia4p 3 e & B){1+H(N-1)xT 5403 2 A1}

193



(P)BFSEELRRM b PF o 2 2RO bloTk
SRS TR A RS
)J"ﬂwur—*}’w‘ar‘r'g’«kwﬁr‘ | B R At
TiPampi- B> t*—nﬁ&@ar:&@Eeﬁ—%4’1%%&ﬁ**’9k@%*ﬁi’*Wﬁé
g - 1B A3 e Wend FRARAT TR B A ERAE A F Y A sl K a e
PRI > s iplt & ST ke o v B BHEOMEfED-

SRR TN I T *ﬁﬁkfﬁﬁﬁ mi%ﬂ’tfﬂﬁﬁﬂ?iW°$wﬁ€’Am
ﬁﬁﬁ%?*%%%*ﬁ VOLRATR R AT (RS R R A A2 RIRE T R £ B
AT g Fl,z“’* Lﬁiﬂiv,\;;}:ﬁ‘-{}awm#gf—rvJlagv’}_}im g.ofe > { L€ 8
ﬁi@&ﬂﬁi@m@{—4hf*ﬁ%ﬂ AL0 £ 345

oAb o R P a s BF RBEARISRMRAL FLEEL PR E iR p R
:’{7‘75; iaﬂ\%u,'] m’;@{‘ﬂp/p%%ﬁy‘lvgiiﬁé&%‘tOEL%.'Y’

AR RE D ARG AR ARz 2 EF L AR ERTE I R EES
S H o PRI ]G AR S A v ’7”"’1?&“?’7/"7’#/57%3?}5*%’ AN R A T LR AL RS
2o 1 EFLAL TR APET G 15% > BERZ A G 50~60% 0 T B S dp 7 A
#; ) {é_%#;’% ;\ ) %#'i;\%"} °

TG A SRR R AR (DD KA af f R (F SR L4
R AR ITRERA F Q)L F DE R AR (5)EEH @O R ) (6)yﬁ‘ ’
HFEERADFHRE VA o ¥ AS Ly L EHg R % TR B
r‘r’m/ﬁﬁ FI(L‘:J_V‘?F)13 40%4 —ﬁ:.éf)i q_/“‘f‘ﬂb’; iii:?ﬁ_vAIZ;»/?J'kBJ%‘F] 17‘&#?%3?%3{
‘}L_ﬁ)ﬁ 2050%""‘* E3 > R B ﬂﬁ%“’#"i Tmi%&’é’\gbba""&"j\iﬂipum’ﬁi\iloﬁ‘/}i
—ﬁm?‘z}‘ﬁ»ﬁ"‘” EA L Fj’ﬁ B = a5 ) ﬂiﬁ A B (5] A3~ A6) 0 H AT E A4t
T A B G e LR A o V]LL , %iﬁ‘-rm«ﬂ“*i&m*ﬁm’%ﬁp—"wﬁf’ifﬁ

A
“,EB oAy

ggiﬁga,ipf 9 65%(13 4 ) ;wpaﬁﬁyﬁﬁmﬁqﬁm,ﬂﬁﬁ 2
T}' ¥ ~B)&IE 5 ;e —Jk)%’gél"‘&" By ah%F ()& 2 F] oA (Z)r'r'%ﬁ’ 3 EE ()R
.4

r#m W %#F?##? Lod ptvirs P REERRM] DRREA R HiF
MY F L B2 % 8 00 (4e Yahoo!Kimo & 7 enie b £) ) AR ¥ 2T WP R S
SRR SRR FRT ZEE o Bha g 0 BI9# B2

oot Ry 0 2 g A A BES UM RIF) S Aok FIF B and o TR B Rpbg 0 7 R
%m&ﬁ* BB AP RSN R R § R R “vJ#{?Héﬁ SRR

i

b F A R et g SR RESRIFRIBET AL (DI F T EEHER
&%ﬁ@&§{,@ﬁmyﬁaﬁﬁﬁﬁEﬁﬁagmxwﬂﬁP Gﬁwﬂﬁwﬁﬁig)<4ﬁ
BRo@*AE£E 587535 RERL (DY FFHT B85/ Fhamr L Qp 5§
Hoifad ~ ()7 B 0 g ¥R (R $)TRE L i(E’;Hﬁﬁ) (4) LR iR e R e
BUOHOREER AL P P HEHPREER A REFTRDH L FE 0 blae AlO
EPEFRI B P LAl f AR # P W&@'Uiﬂ'ﬁﬁ cA B2 AHCER) AR
B B- AR MEBEYFEYEFDG PO

R d - ﬁ%*ﬁi#’ >
B in— 34 A A chdl
A
=3
&

.-A

RAAM(AY L FA) ~ B 7 & 174 v e st Hign Bed & o v
Hid E s By i HANGHR R B Pt B iR BEA
4o A F”fti‘ G cnb s fEeh A R LY M o FIG R G 4Es
in % ha#mﬁv’wgﬂﬂwt#ﬂ%’ﬂé£W%ﬁﬁi
2

All;?&’ﬁmpu'ﬁﬁ)‘?\v“’t’% * B eEE s R b s guE ’,;}g_ﬁqv‘ WE X Xoxrw
*EE RAEE G B

A i g%?uiﬁ;w’ﬂ”4W%’Jﬂﬁﬁgi%’ﬁﬁﬁ%ﬁ’ﬁ%4{ﬁm*°ﬂ
£25 %ixﬁ#&ﬁ$a E&m—ﬁhﬁﬁwb 'Wﬁﬁw“%mﬂ%%ﬁ%f%ﬁ%ﬁ
T FRFWAE NG AP AP SR RGP oAk S %5 R TR
g KRBT £ o

ko & E& DA

g
«’r"éf_
ﬁj‘ :E‘&E#{w» o

(3&\
_— 8"3’- b ‘ﬂ'
mk

194



*Pi'?%?ﬁ%”iﬁﬁ*%ﬁm ’”aﬁ&ﬁﬁJ%ﬁf%' E R AL R TV
ki ’f#g——ﬁ‘g\"rﬁ]‘ﬁf vl-’ ,}J “@f B ‘57 mE R /ﬁaa,_%l,( @'. E;Qﬁ;_ﬁﬁ&%
SRR 0 B A - PN mﬁ*“ﬁﬂ(\j‘ﬁ ) 4’”—]?7?@3’1‘& /ﬁ"*{m 7 RERLR 2 q,\,,\;, 2w o Fpl s 7
WAL ES aﬁ"%@*% > 6iﬂzf‘i— gl 5-51-173}3,’"51—\/# %’*%xi;/u._“;‘ﬁp ¥ OB nAvand Ko f ¥
Boh A ARR RV AL mﬁgmplﬁﬁf’ﬂa TR ‘ﬂm/ﬂp F P REA - G Wit G nE Ap
& B J%*Q'ﬂ#’ﬂ Jpwl;f"’ ‘]“ﬂr‘7 F#ﬁ#ﬁfﬁgff"i\- Flm s 2 i—*‘f“l’ri BREYE A2
LG $BRE *#%%% P %Eﬁmmaﬂfﬁﬁﬁﬁﬁvaﬂ@{ﬁﬁ@ﬂwgﬁ

blde Ad &2 A6 % 3K #F‘

Fa FER ABREF T PoofL o R L BT R KT A2 Fle B R g
BRA A A ﬁﬁ¢»ﬂwﬁo${fﬁb Rt AL H R fﬁbﬁ&:\, EHEA G A
m’.:é.?r"”fs BAT T FFERE PG d I B e B A AR B
JOEBB A NS AR P SE SRR B EL AR D OB TR
GEEWAT 228 ek ) Gl RdeE o R 5 - 2 EECRT FEREAS
5o v E R R R

T~ BHAZER
(=) %%

4
Y]

%
¥

AFT Y SR RNFEBEI PSS LRI CARFEI F)2 g2 0 BB REF
v \rsfl'bhjwl\m;‘—%\gk ’Nb{ ),,m]LmE"-ﬁ'* T%gﬁ‘lﬁde%r']?opﬁfﬁl;.,ﬁﬁ‘ﬁaﬁ_ﬁé_{,%&_ﬁ
Wb  F SR RTF A EATR N G TR R B AF R R PE TR R e R
T IS T R T TSRS ﬁ%ﬁﬁﬂaf’ww~%sa{$

ek 0 ul]-&r}fp %3 rrm%"%’:;fﬂdfr’i\-‘ LEEHERRE ?‘ Mo fRm s e E X 5 (60%)
R T 5 P FER T MR B ENR A o BT E\«—EL 5 m¢/§%s_}\(4zm§,
@rﬁavmdm%#%?Wﬁ<1% “7¢2ﬁm?%@%o* DAV R AL A%

*ﬁﬁ%/ﬁ%ﬁ@wkﬁ%kﬁ%,n¢11ﬁ@.

E ’iﬁ'%”j“igﬁﬁ‘r@‘l PRERPAB i /L7 LS JHBRFH LR L
F (el Bpavos & BAeik)iog BT iR aopk s KA o f G SRR R g sl
él‘ﬂrr'fﬂgi,ﬂ.ml B 2 JEe Gl F%ﬁ}%—@hé’ ﬁ""ﬁ oz I‘&l%ﬁi Wﬂ‘gﬁ’f—v ’}\‘5& ili\l%"f}\
FREAEINZ B - HRERA T §Laefms o RirAE -ﬁ,gﬁg T(HEASTERELQ)
BT ENT TR AQ) D FAFRETANENTE > Fa ek B2 RESRELERT
W F  FRAFAARFF AL TEAE S @ R LR G ML KRR R
B-BIBT SO REPURFEFBEFFVIEIRE  FREIEEEL ot *ﬁ;‘gd iR
%Fﬁgﬁwzﬁxw@<§%ﬁﬁn~\’ﬁdﬂwwm% AL T e g R
N ) L e e P P
”’%i%mﬁﬁﬁﬁéwmﬂz,*mg%mﬂ@ﬁ%,mzf&gg KR AR A ik
BoFtr o REMERPAI DR BISEIER -

\‘\v

Yoo EFRAEGMER P ﬂ‘fﬁ""?*?i’”"%‘ A P AF WA FE IR 5T o B
10 500t - hgFmEL » FHI57 H m#mﬁﬁ’WkprxﬁﬁfJ M A g
2§ ..‘:gi)i’%‘j—?fm CTER R AR ) TR ELE R B ) F > Fla A4 T
A TR B I s "?fﬁfﬁﬁf’v Jéﬁf’f» BEE ’Tfir-rf’rﬂt“?%?;hiﬂﬁ SEm™E Y
gg (L pE S AR DR A G o F RS E F 2 ﬂ EHE o DA £ EAIFEA %;flfﬁi
’J“;’rd]r?’ ﬁﬁﬁ‘gﬁwmp’%W’m/F”T’b%ﬁ Eﬂ’lﬁ‘-@ %gﬂd"zﬂpﬂ;ﬁ}?’ﬁiﬁ}; "/Fj\m:_
A FIMEOIHE AR

FZoFRIFPRA S e A LEREE S FORHT PSSR T L bl
<JM%m¢$“?ﬁﬁbﬁ%ﬁ?ﬁézt’@{%%ﬁ%@@~%mﬁ%ﬁﬁg%%ogm
FARBED 05 RS PO S ERAR BT O 2P MR R

A&/ EAL > A ERY 3 DM 4k o mﬁ,@,«*uw;\m‘ AR EE Fﬁwﬁ R
LGS R 4 o bldem 2 G p AR RS B P S %HW’ it ’erﬁf
ARG W EP RS AR 2 “P@ﬂqiﬂﬁzﬁﬁﬁro,krﬁ’LLyféig‘_%-s;‘;meflﬁ o T
AETWREFWESE - ARP R 5 L A SRR T BR 0  FA PR ORT I B

195



HoFa e T ERMAY L F AR ) M AR FEEE G PR E S S (M TR B
R A )R A KRR ?m,ﬂ%”ﬁ?ﬁ’”’“o
(=) F % U

iFiﬁTﬂiﬁ e - AFPU] 2L SHEBFTASFET O Faxd
ARG F 5 o F] ?gﬁpﬁﬁ p#ﬁﬂ%“ﬂw%%%%i*??lkﬁﬁ’
Pl kA o A AT N E B A SRR FHES  HEE BT PR F - o Rk RSN
L =iy Pﬂﬂ?p%ﬁmr‘s ﬂ“%dﬁ P‘#é)ﬁ%%}”ﬁ&’fﬁl4\1'1\,):"‘L’)Yﬁ“’»é\é ZaE A ERA

npzﬁu%kxﬁ@ﬁkﬁwwdﬁk‘p#ﬁ"ﬁ A R R L
PEkE R AT AET Y R R R AT RAEEA TN B R A A R L T R A
177302 0 GlAc B RIEGEFFUPN FOEE -

s

ﬁigﬁ%%ﬁip BeEpFe > # ATy @ roE4lae 7GR % 0 100 B4

—4.2.5-%‘; Z1(5))» 22 Z3FHFAL 2INGPE o

54 2

MAAG 2010 F REHBASY R Ry AR XL R ¢ ¢

¥ 18520100 ‘*"—’“ﬁ%ﬁ'r‘%% AR ALY s T BL ) fﬂK}‘m% $1H ¢
g e

BAr% > 2005 2@y RRASTF I FEa Frrpb i i ¢ RS o0 -

Holsti, O.R., 1969, Content Analysis for the Social Sciences and Humanities, MA: Addison-Wesley

Kesi¢, T., S. Piri Rajh, and K. Helena, 2008, “Market Segmentation in the Republic of Croatia
According to Food-related Lifestyle,” Fkonomski Pregled, Vol. 59, No. 9-10, p.p.503-522.

Kotler, P. and K.L. Keller, 2006, Marketing Management, Upper Saddle River: Prentice Hall.

Liu, C.C. and S.Y. Chen, 2005, “Developing Measurements of Digital Capital in Employment Websites
by Analytic Hierarchy Process,” Journal of American Academy of Business, Vol. 7, No. 1,
p.p.278-282.

Macias, W. and L.S. Lewis, 2004, “A Content Analysis of Direct-to-Consumer (DTC) Prescription
Drug Web Sites,” Journal of Advertising, Vol. 32, No. 4, p.p.43-56.

Patton, M.Q., 1990, Qualitative Evaluation and Research Methods, California: Sage Publications, Inc.

Ryan, 1., C. Cowan, M. McCarthy, and C. O’Sullivan, 2004, “Segmenting Irish Food Consumers Using
the Food-Related Lifestyle Instrument,” Journal of International Food & Agribusiness Marketing,
Vol. 16, No. 1, p.p.89-114.

Sayre, S., 1992, “Content Analysis as a Tool for Consumer Research,” Journal of Consumer Marketing,
Vol. 9, No. 1, p.p.15-25.

Srnka, K.J. and S.T. Koeszegi, 2007, “From Words to Numbers: How to Transform Qualitative Data
into Meaningful Quantitative Results,” Schmalenbach Business Review, Vol. 59, p.p.29-57.

Traill, B. and Grunert, K.G., 1997, Product and Process Information in the Food Industry, London:
Blackie Academic and Professional.

Wimmer, R.D. and J.R. Dominick, 2003, Mass Media Research: An Introduction, CA: Wadsworth
Publishing Company.

196



MR- pERY R E RS
ﬂklﬂ’“ |’$\‘p*j§‘z‘}/ﬁ ?’*‘ﬁﬁ@%ﬁ"?f—% ; WaHT5 c AT 5B
W EREE LY 0 R G A DR P e

E2 & VN
Ty ko
Rz ipw e 8 AR
e S ST ¥ CEiS
A EFFRFAL:
1 %2}§§+4~%‘k*},%}$$§'rm@€;’ ?
2. EE3 MRS 7
3. H 8y 4ha Sl ?
4. R PRE iRk 2
5. X gerkd A chpERF?
6. Wi B phd R D (- )
RS A R TSI S TR SRR 0
7. HerEp FOLERF L P OHe FIERAL R T 0% 7
. 5303 &0 B8 S0 SRS e 9

9. HWFWERIHA L G RPERIEEF O B OHE H A DR
t7Rim 9

10. G § S BRME FBIRSTRRTL P 2 4 REF 7 i
3

R R

N
‘-r-
=
vl

!

A

M
—=\

b oeE e sE B2
e R gyt LR A

B
1 25
2. E#
3. %kw ok
4. B
5. THAMYE FPASIEF(LFE RS EAP AT )N B G PWELD §)
6. FiXF SV P REOEF)
7. b T BROFHY ot BASL? B4 EE - RS
8. Filt P B S S(LFHEL L)
9. * 43 ' TpWes (L& B - X)
¥

—_—
- o
b

g

3 G

12@%@&%F%%y%awm%&ﬁ%&?ﬁﬁﬁﬁﬁﬁﬁﬁm%$%’?
RS R I EEERE? EEET R P AR R o

197



198



ZERAELFEREL
Rationality Analysis of Taiwanese Residential Construction
Industry

#r& ~ Henry H.Y. HSIEH
Rz BAPHEAT e FFm ho sl sde

Assistant Professor, Business Administration Department ,
National Pingtung University of Science and Technology

Email : henry@npust.edu.tw

— o
% # Yu.Ching CHEN
Rz Bl AT EEFmmy L
MBA, Business Administration Department ,
National Pingtung University of Science and Technology

ABSTRACT

The completions of Taiwanese residential construction industry were volatile in the 1990s. The
residential completions in 1993 increased 215% comparing with that in 1990, intriguingly the demand
in terms of population growth increased merely 2.91% (Hsieh 2002; Hsieh &Forster, 2007; Hsieh &
Forster, 2004). Accordingly the performance and behavior of construction Industry are not completely
affected by demand side. They could be influenced by individual and group factors of developer or
builder. In today’s turmoil and dynamic economic environment scrutinizing the developer’s behavior
being rational or irrational is important for government and construction Industry. The research basing
on the rationale of SCP model examines the influence of factors in supply side and demand side
imposing residential construction and developer’s behavior (Residential approvals). The residential
approvals of 23 cities and counties in Taiwan during 1999-2009 totaling 253 samples are examined. A
simple multi-regression model is constructed to analyze the influence of demand and supply side
factors on residential approvals. The results indicate that significant individual rationality which differs
from general impression of irrationality of herding and pursuing construction. The positive and
significant relation between the approvals and developer loans, economic growth, land price indicates
rational decision of developer. Significantly the approvals burgeoned while vacancies being high,
indicating that developers were able to ignore structural vacancies and focus on concurrent market
demands continuing residential development. The individual rationality can be seen in the
synchronizing growth of infrastructure improvement of high speed railway and approvals. However a
negative direction of approval with global financial crisis, population density implies the risk aversion
of developers. Empirical evidence suggests that developer makes decision by data, analysis, judgment
and cognition, not by following other’s behavior, which is essential to rational behavior. Under
dynamic model investigated by Two Stage Least Square method (2SLS), the results reveal individual
rationality as well.

Individual rationality does not commit group rationality. In the most scenarios it results in group
irrationality due to synchronizing activity in particular oversupply and high vacancies in Taiwan. The
consequences seem unavoidable and worsening given that individual developer making decision
rational. Group irrationality incurs redundancy and inefficiency. Developer should differentiate, widen
respective, and innovation such green building, design, segmenting market, without continuing
emulating each other and creating indifferences.

Keywords: Residential Construction, Individual Rationality, Group Irrationality, Oversupply, Vacancy
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W2~ 5E®E
F L %R © Hsieh, 2002; Hsieh, 2005; P #c3% 4 22 % 2009; {7 #cfa i 3+ 4,2009
21 2EEPZEFE A
1980 1990 2000 2005
Fid ¥ 2 R |ZEF| 2B |2EF| R |ZEF| R |2AEF

3w B 219241| 14.47| 320683| 13.85] 04266|  17.6 386481 11.3
i 13772 15.67 17963| 16.61 30750, 21.9| 17731 122
A 10607 15.08 19056, 19.53 35443 23.8| 24478 162
oM R 88551| 16.68| 144354| 16.7| 221531 17.4| 145391 10.9
o 54873| 11.31 71007 9.4| 101102  12.2| 82825 9.7
¥ F 5k 36519| 16.65|  49833| 15.09| 132426| 232| 80948 12.5
24T 8387 14.79 12871| 15.42 25528 201 20544 152
T Bh 6532| 10.06 5540  7.33 17486/  14.8] 14564| 10.5
¢RI 121605 13.12| 149933| 12.83| 310504  18.9| 284882 16.5
ER A 7458  7.72 7838  7.12| 22449 15.6| 16787| 11.0
ge 18551| 15.06| 41385 19.69| 101916 26| 92676 21.9
5P Rk 38098| 17.43 34287| 11.9] 66985 16.2| 63130, 14.3
350 B4 32676| 14.11 38810 14| 61701 17.2| 61453| 16.8
% KR 12214 11.78 13731]  11.33 23645 16.1| 15481 10.0
Z HRR% 12608  8.24 13882  8.62 33808|  18.2| 35355 18.4
ERLE 124657| 11.36] 183635 12.73| 316315  16.2| 303899 14.7
£ &7 6556 13.2 12125 18.67 13384|  20.4| 15050 15.6
&5 12540, 11.03 14547 11.29| 23251 153 18444 117
oa 16526| 14.77|  29698| 16.86| 47197 19.1] 35117 13.3
5@ Bk 19598  9.92| 22413 9.6| 44502  13.9| 36487 11.0
LA 30118 12.59| 57868 16.18 82275 16.5| 63482 11.6
B 2Rh 22594| 11.36]  27456| 10.48 55518  15.2| g2152| 213
122 4] 14257  8.52 15652  7.99| 39899 16| 49710, 19.1
B 2436 12.87 3795 16.17 5289 20.6) 3457|129
AP0 B 14336 11.36| 20066, 13.58] 37713 21| 54614 293
iR 9059 12.62 14795 16.66 24956  22.5| 43686 37.7
ok Rk 5277 9.69 5271  8.95 12757, 18.7| 10928 15.6
o A 479839| 13.09| 674317| 13.29| 1228798  17.6{1029876| 13.9

Source: Peng and Chang 1995, Journal of Housing Studies No.3: p68
AL AR ¢ TR A 32000 & F A T AL http:/www.dgbas.gov.tw/census~n/six/lue5/cen8904.rtf
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A Study of the Chapter Opening—and—Closing and the
Chapter Reacting in the Guigu Zi on Corporation Strategic
Marketing

—An Application of the Game Theory
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Professor National Pingtung University of Sci. & Tech
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ABSTRACT
The contents of abstract in this thesis :

This thesis aims to explore the study on business strategic marketing based upon the Chapters
Opening-and-Closing and Reaction by Guigu Zi as well as the combination of application of the Game
Theory. The application of Sturdiness-and- Softness Method in the Chapter Opening-and-Closing by
Guigu Zi with respect to pricing strategies was shown in this study. Applying the Game Theory
illustrated the coordination of games for the predicament of prisoners. In the same vein, Defense-
and-Management Method was employed in product strategies. In this way, the use of the Game Theory
was aimed at the game of dilemma of the one-sided prisoners. In addition, the Release-and-Seizure as
well as Bilateral Understanding Methods in the Chapter Reaction were capitalized on in promotion and
outlet strategies. Accordingly, the application of the Game Theory was intended for welfare and beach
games.

The study analyzed the key variables of success in corporation strategic marketing, and combined

the theoretical inference of the western Game Theory by directing pragmatic cases into the theoretical

215



perspectives of the ancient Chinese classical book, Guigu Zi to further prove that the elucidated
perspectives in Guigu Zi theory were theoretically close to the results of this research. We,
consequently, discovered that not only could these viewpoints be employed in business affairs but they,
by incorporating the Game Theory, could provide an array of systematic ways to aid people in
simulating analyses, developing strategies, and could be applied in business management.

Keywords: Guigu Zi Theory, Strategic Marketing, Game Theory
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ABSTRACT

The output value of Taiwan’s pharmaceutical industry in 2009 is NT$ 61.91 billion, while in the same
year the National Health Insurance drug payment is amounted to NT$ 132.3 billion. Taiwan domestic

pharmaceutical manufacturers who provided 70% of total drug consumption which accounted for only
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25% of the total drug payment amount; in contrast, no matter their drug patent are expired or not,
foreign pharmaceutical manufacturers accounted for more than 75% of total NIH drug payment amount.
Over the years, due to the limited resources, Taiwan domestic pharmaceutical manufacturers can hardly
achieve significant breakthrough in the pharmaceutical technology. The NIH System’s payment scheme
reduces their investment motivation. Thus, the majority of them are producing generic drugs, which can
not be differentiated and result in price competition. As a result, the companies who want to survive in
this fierce market must actively seek to maintain good relations with customers by producing high
quality products and establishing customer loyalty.

This study integrated service quality, brand traits and expertise capabilities as the independent
variables to explore their impacts on relationship quality and further more on customer loyalty.

The samples were drawn from medical centers, regional hospitals, district hospitals and clinics.
377 effective respondences were collected by 80 salespersons. This study adopted Structural Equation
Modeling (SEM) as the statistical analysis method to test the hypotheses and examine the structural
model.

The major conclusions include: (1) The pharmaceutical manufacturers’ service quality, brand traits
and expertise capabilities have a significantly positive impact on relationship quality; (2) The

relationship quality has a significantly positive impact on customer loyalty.

Keyword: Service Quality, Brand Traits, Expertise Capabilities, Relationship Quality, Customer

Loyalty.
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METERER  BOME  CEREARE -
ABSTRACT

Risk management and credit risk analysis has been the focus of extensive research recently. According
to Basel Capital Accord, bank regulators have to develop an effective credit review process used to
measure the credit risk of their loans. In this paper, we propose the modified Merton model to estimate
default probability of bank loans. The methodology is utilized bank loans of First Commercial Bank in
Taiwan.

First, we estimate unconditional and conditional default probabilities by the modified Merton model.
Then, we compare differences between unconditional and conditional default probabilities. The
unconditional default probability is estimated whereas ignoring the influence of macroeconomic
variables. On the other hand, the conditional default probability includes macroeconomic variables.
Therefore, the conditional default probability is more flexible than unconditional default probability for
measuring credit risk.

There are several conclusions in this study. First, we find that estimated default probability is higher
than NPL ratio. We conjecture that NPL ratio is ex-post concept. However, the estimated default
probability is ex-ante perspective here. Second, we find that conditional default probability is close to
business cycle. However, unconditional default probabilities may lag the business cycle. Third, the
conditional default probability is more accurate in investigating credit risk. Finally, the estimated
procedures are easy to follow and implement. Consequently, we expect that these findings have
meaningful implications for the credit risk management in Taiwan. We also hope that this paper helps
financial institutions to face the Basel Capital Accord.

Keywords: Credit Risk, Default Probability, Basel Capital Accord
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0.9 0.0146 | 0.0173 [ 0.0194 | 0.0245 | 0.0181 | 0.0135 | 0.0164 | 0.0195 | 0.0101 | 0.0110 | 0.0140

0.8 0.0292 | 0.0346 [ 0.0388 | 0.0491 | 0.0361 | 0.0270 | 0.0328 | 0.0390 | 0.0202 | 0.0219 | 0.0280
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Does the Yield Curve Movements Explain the Equity
Returns of Financial Instrument ?

Chien Yun CHANG,
Chen-Yu CHEN,
Jian-Hsin CHOU

Assistant Professor, Department of Finance, Hsiuping University of Science and Technology.
Assistant Professor, Department of Finance,Chang Jung Christian University
Professor, Department of Risk Management and Insurance, National Kaohsiung First University of Science and Technology

ABSTRACT

A time-series and cross-sectional analysis is employed to investigate the change of term structure on
the common stocks of financial institutions listed in Taiwan Stock Exchange. In the research
methodology, the two factors model proposed by Stone is used to test the sensitivity for both the market
risk and interest rate risk factors on the equity returns of financial institutions stocks. In addition, the
four orthogonal parameters embedded in Nelson and Siegel are used to be the proxies of interest rate
risk. The empirical results conclude that the relationships between the abnormal return of the weighted
stock index and stock returns of financial institutions are significantly negative. However, it indicates a
positive relationship between the abnormal return of the financial sector index and the stock returns of
financial institutions. The paper also shows that there is a significantly positive relationship between
the level parameter and the equity returns of financial institutions. However, the change of slope
parameter has little impact on the equity returns of financial institutions. As the curvature parameter, it
indicates a negative relationship with the equity returns of financial institutions. Finally, the time decay
parameter, it generally appears a negative relationship with the equity returns of financial institutions.

Keywords: Nelson And Siegel Model, Term Structure of Interest Rates, Financial Institutions
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ABSTRACT

The rapidly development of bicycle industry fosters the manufacturers to pay more attention to the
function design of bicycle and to keep in step with the changeable leisure needs of cyclists. Therefore,
it is necessary for the bicycle industry to examine the cyclists’ behavior, their requirements to bicycle.
This trend has become an important research aspect in leisure sports field. With an aim to investigate
the relationships among cyclist’s demographic, recreation motivation and specialization, this study is
expected to design the marketing promotion strategy that is closer to the demand of cyclists. This study
thus designed the precise questionnaire and survey method. Three trained research assistants will ask to
distribute questionnaire to 500 cyclists beside the bicycle path of Taipei city. The statistics results
indicated that: (1) recreation motivation positive and negative influences specialization. (2) different
cyclists’ demographic characteristics have significantly difference of recreation motivation and
specialization. This study is expected to examine the above-mentioned variables to help industries to
deeply analyze consumers’ riding behavior and demands.

Keyword: Cyclist, Recreation Motivation, Demographic, Specialization
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S A B C D E F G H I
a § (361) 3.92 3.37 2.89 3.34 427 1.78 2.77 3.59 3.22
b+ (113) 395 345 2.78 343 4.40 1.63 2.51 3.60 2.88
t @ -0.44 -1.31 1.76 -1.14 -1.92 1.76 3.27 -0.14 491
piE 0.66 0.19 0.08 0.26 0.06 0.08 0.00 0.89 0.00
I 3o ik a>b a>b
a *¥%(313) 3.85 3.37 2.89 3.49 4.25 1.60 2.61 3.52 3.06
b = ¥ (161) 4.08 3.43 2.83 3.12 441 2.03 2.89 3.74 3.31
t B 440 -1.15 0.97 5.53 -2.66 -5.73 398  -343 -4.06
piE 0.00 0.25 0.33 0.00 0.01 0.00 0.00 0.00 0.00
T 3o i b>a a>b b>a b>a b>a b>a b>a
a7 (214) 3.90 3.42 2.89 3.31 4.27 1.77 2.73 3.58 3.18
b & A Fk(213) 3.96 3.35 2.86 3.34 4.33 1.83 2.72 3.62 3.17
cH i BvH (47) 391 3.45 2.83 3.69 4.36 1.24 2.51 3.52 2.83
F & 0.71 1.03 0.26 5.61 0.72 11.02 1.70 0.50 6.10
piE 0.49 0.36 0.77 0.00 0.48 0.00 0.18 0.61 0.00
F iR a,b>c a,b>c a,b>c
a®* | (17) 391 3.29 2.94 3.14 431 1.67 2.69 341 3.04
b ® B&@8Il) 4.10 3.42 2.82 3.29 441 2.05 2.92 3.82 3.33
¢+~ % (310) 391 3.40 2.88 341 4.28 1.69 2.66 3.57 3.09

()L b
d e or(z) 379 333 286 332 426 1.65 2.65 350 3.19

(66)
F & 4.26 0.57 0.25 1.35 1.05 4.94 2.78 4.00 3.32
P i 0.01 0.63 0.86 0.26 0.37 0.00 0.04 0.01 0.02
F iR b>c,d b>c,d b>c,d b>a,c,d b>c
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S A B C D E F G H I
al % (136) 3.81 3.39 3.01 341 4.19 1.62 2.54 3.42 3.03
b 2-5 4 (305) 3.95 3.38 2.81 3.37 4.36 1.74 2.73 3.65 3.16
c6 411+ (33) 4.15 3.47 2.82 3.10 4.24 2.25 3.09 3.85 3.46
F g 6.60 0.40 5.71 2.60 3.96 8.66 7.99 7.98 5.96
p & 0.00 0.67 0.00 0.08 0.02 0.00 0.00 0.00 0.00
Fiov R c>b>a a>b a>c b>a c>a c>b>a b,c>a c¢>ab
a20 i r2T (64) 3.71 3.36 2.98 3.67 3.99 1.17 2.45 3.30 2.98
b 21-30 # (184) 3.84 3.38 2.87 3.52 4.30 1.52 2.56 3.50 2.99
¢ 31-40 % (96) 4.03 3.40 2.86 3.37 4.44 2.09 2.88 3.70 3.22
d 41-50 # (75) 4.06 3.39 2.79 2.96 4.34 2.09 2.85 3.74 3.37
e5l g1t (55) 4.10 3.45 2.83 3.04 4.38 2.06 2.99 3.88 3.39
F e 7.57 0.25 0.86 16.19 5.75 26.98 8.06 8.17 8.23
piE 0.00 0.91 0.49 0.00 0.00 0.00 0.00 0.00 0.00
c,d,e>a,b a>b,c>d,e b,c,de>a c,d,e>ab c,d,e>ab c,d,e>ab c,d,e>ab
a2 § 11T (163) 3.77 3.28 2.85 3.55 4.10 1.27 2.50 3.40 2.94
b2 & 01-4 §(143) 4.01 3.49 2.90 3.38 4.45 1.84 2.77 3.68 3.20
c4 g 01-6 3(103) 3.99 3.44 2.89 3.23 4.38 2.11 2.92 3.74 3.27
d6 3 01-8 (35 4.07 3.34 2.81 3.10 4.33 2.13 2.71 3.69 3.24
e8 7 01-10 (13) 4.12 3.62 3.05 3.23 4.40 1.95 2.92 3.88 3.62
f10 3 01 2+ (17) 3.86 3.25 2.61 2.90 4.38 2.33 2.66 3.50 3.18
F e 4.48 3.06 1.07 5.66 5.83 25.25 4.71 491 5.93
piE 0.00 0.01 0.38 0.00 0.00 0.00 0.00 0.00 0.00
s iﬁk b,c,d,e>a b,c,e>a a>b>c¢,d,f b,c,d>a c,d.ef>b>a b,c.e>a b,c,d,e>a c,d,e>b>a
a ¥ jH(130) 3.78 3.38 2.99 3.36 4.17 1.63 2.59 3.43 3.05
b A (140) 4.01 3.44 2.80 3.30 4.35 1.83 2.79 3.60 3.20
c @ % (45) 428 3.39 2.85 3.36 4.40 2.19 3.14 4.01 3.44
d 7 %= (151) 3.88 3.37 2.85 3.41 433 1.65 