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" The revised version of the paper has made some progress. However, some critical points
might need to be discussed before being accepted for publication. The authors pay more
attention on the introduction of the previous researches rather than their contributions. This
paper will have more value if it talks more about the detail of the implementation, such as
the difficulties, suggestions, or experiences. |
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" The overall writing quality of this paper is low that I have problem trying to understand
what the authors were trying to say. This paper should not be published at all in this stage.
I suggest that the paper be edited by an English technical writer before it accepted to your
university journal. The biggest problem of the writing lies in the poor grammars and the
fact that the author simply tries a direct Chinese to English translation thus producing many

sentences that make no senses at all. |
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Abstract

By the spread of internet, people use web sites to advertise their groups or institutes or to service
customers. Web pages may be the mostly and widely used thing in information area by people. To analyze
the behavior of people in web sites became an important and interested subject in computer science. In this
study, we implement an information system on a web site as an analysis platform on the flow of web sites.
We use the log obtained from the web site which offers the free space to student in Ching-Yun university to
locate their personal sites. Our analysis are on the flow in days, in months, the popular order of sites,
operating systems and explorers of clients, and the referral sources. We use a new technology — Generic
Handler of ASP.NET 2.0 — to show the diagrams obtained from the analysis. By the way, we can display the
result of analysis immediately and do not increase the loading of the server. This system can be applied to

the analysis of the web sites of the similar structure.

Key words: Generic Handler mechanism, IIS, ImageServices.ashx, record file, web, ajax, ASP.NET.
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Abstract

A method of predicting state of charge (SOC) of dynamic loading battery by using fuzzy theory is
introduced in this paper. Three kinds of well-known current waveforms, sine, square, and saw-tooth, will be
considered as dynamic loadings. The idea comes from the real energy consumption of an automobile battery
is dynamic also. At first, some loading conditions, such as constant-current and the three well-known
dynamic loadings were used in experiments where voltages and voltage variations of batteries were recorded
as reference data. Base on the reference data, a fuzzy SOC predicting method was organized. Then, the
method was verified by using other dynamic conditions with different frequencies. Actually, the SOC
predicting for dynamic loadings is very complicated and not many researchers touched on this topic. After a
lot of efforts have been done, we find the best accuracy of our SOC predicting method for dynamic loading

experiments in this paper is approaches 93%.

Key words: battery, dynamic loading, state of charge.
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Abstract

A grid connected PV tutorial system and sunlight insolation simulator were designed and
implemented, which can be used to study photovoltaic power generation without the limitation of the
natural environment, is presented in this paper. In order to obtain this goal, the sunlight spectrum was
investigated firstly. As a result, one can select low cost light source to resemble the sunlight spectrum.
Subsequently, an insolation regulator, which consists of PFC converters and microprocessor controlled
buck converters, was built to simulate the actual sunlight radiation change. Here after, a boost converter
with MPPT control algorithm was also designed via microprocessor to adjust duty ratio so the equivalent
input conductance can match PV load conductance with maximum power tracking control. The derived
energy was stored at DC link capacitor temporally to let DC link voltage vary in accordance with
sunlight insolation change. In order to transfer the temporal energy to injected sinusoidal current into
utility grid, a DC link voltage was implemented to generate injected current command of the grid
connected inverter with respect to PV generated power. Finally, some simulation and experimental
results were provided to demonstrate the effectiveness of the proposed scheme. In addition, the derived

circuits and sunlight simulation can be used in PV power generation design course.

Key words: PV system, MPPT, grid connect inverter.
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Abstract

A sliding mode control design is presented for a class of chaos in this paper. The control scheme is robust
against parametric uncertainties and external disturbances. The proposed control law satisfies the sliding
condition and ensures the control system stability. Input chattering is remarkably eliminated by using
boundary layer technique. Simulation results show that the proposed control method effectively controls the

chaotic systems.

Key words: chaotic systems, robustness, sliding mode control, sliding condition, boundary layer.
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Abstract

InGaP/GaAs double-emitter heterojunction phototransistors (DEHPTs) with an emitter biased using a
voltage is reported for comparing to heterojunction phototransistors (HPTs) with a floating base operated in the
p-i-n and transistor modes and to the HPTs with a base biased using a voltage. Although the power- and
voltage-adjustable optical gains are expected when the base of the HPT is floated and biased using a voltage,
respectively, conventional HPT’s configuration does not simultaneously exhibit both. On the contrary, both the
voltage applied to the emitter and the incident optical power can tune the optical gains of the DEHPT.
Experimental results show that (1) the power-adjustable optical gains are in the range of 11~29 determined by
the incident optical power upon the HPT with a floating base, (2) the small optical gains tuned by a voltage are
0.83~1.6 with a gain-tuning efficiency of 4.4 V™' for the HPT with a base electrode, and (3) the DEHPT with
an emitter biased using a voltage exhibits an enhanced optical gain and gain-tuning efficiency of 43.4 V™'
when compared to the HPT with a floating base. Finally, a new concept of current-sharing effects in the base

region is introduced to explain power- and/or voltage-adjustable characteristics with good agreement found.

Key words: heterojunction phototransistor (HPT) ~ optical gain.
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I.INTRODUCTION

Heterojunction phototransistors (HPTs) using

III-V  compound semiconductors have been
extensively studied in the past two decades.™ They
were used as two-terminal devices with a floating
base in the early stage of development and
application. The optical gain of the HPT with a
floating base is usually dependent on the incident
optical that determines the

power quiescent

operating point of the heterojunction bipolar
transistor (HBT). Thus, the optical gain is small at
the low optical power where the current gain of the
HBT determined is low. It is also noted that the
optical gain and hence the photocurrent are not
adjustable when the incident optical power is fixed.
Recently, there have been several reports on the HPT
with a base biased using a current source.”'?. The
key feature of the HPT with a current-bias base is
that an additional base current is used to tune the
operating point of the HBT to the higher current
level where the current gain is larger. The HPT with
a current-bias base is really reported to exhibit

enhanced optical 10-16)

gains and photocurrents.
However, the HPT with an independent current
source are not suitable for integrated optical
receivers in practice. Biasing base with a voltage
source is the most common way used in practical
circuits to tune the operating point of the HBT. Tan
et al. addressed that no enhancement was obtained in
the performance of the HPT using a voltage source
to bias the base.'™" Moreover, the optical gain
obtained in the voltage-bias HPT is even smaller

than that of the HPT with a floating base.

In this paper, a new double-emitter phototransistor
(DEHPT) has been proposed and addressed as a
three-terminal device. One emitter is designed as the
ground electrode and the other as the control
electrode with a voltage connected to the ground

electrode. There are two HPTs with a floating base

49

in the single DEHPT. Thus typical optical
characteristics, such as power-dependent optical
gains, obtained in conventional HPTs with a floating
base are still available in the DEHPT. The collector
photocurrent and hence the optical gain in the
DEHPT can be enhanced and tuned by both the
positive and the negative voltages applied to the
control electrode. Furthermore, we introduce the
current-sharing effects occurring in the base region
to well describe power- and/or voltage-adjustable
optical gains for the HPTs with a floating base and
with a voltage-bias base and the DEHPT with a

voltage-bias emitter.

O.HPT/DEHPT STRUCTURE AND
FABRICATION

The InGaP/GaAs HPT/DEHPT structure used
in this study was grown on a (100)-oriented GaAs
substrate by LP-MOCVD. It consists of a 0.5-um
n'-GaAs (n'=5x10"%cm™) sub-collector layer, a
0.6-um n-GaAs (n=5x10'"°cm™) collector layer, a
0.14-um p'-GaAs (p'=4x10"cm™) base layer, and
emitter layers including a 0.07-um n-InGaP
(n=5x10"cm?®) wide-gap layer and a 0.3-um
n'-GaAs (n'=5x10"%cm™) cap layer. Carbon and
silicon are used as the p- and n-type dopants,

respectively. The transmission-line patterns indicate

the base sheet resistance of 155 Q/C1.

0.3-nm le&S' cm? n*GaAs
0.07-pm 5><1(}7 cm? n-InGaP
0.14 pm  4x19° cmi® pGaas
0.6-pm S ><1016 cmi®  nZGaAs collector

3

18
0.5-pm Sx10 cm’ i GaAs subcollector

n
(<4

23

[ 49

S. I. GaAs substrate

Fig.1 structure for InGaP/GaAs

HPT/DEHPT.

Epitaxial
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The fabrication of the DEHPT started with
Au/Ge/Ni metal deposition for the double-emitter
formation. Then the metal together with patterned
photoresist was used as an etching mask during the
emitter mesa. Etching selectivity between the GaAs
(etched in NH,OH:H,0,:H,0=3:1:50 solution) and
the InGaP (etched in H3;PO,:HCI=1:1 solution)
layers was employed throughout this work.'” After
the base mesa, Au/Ge/Ni metal was again deposited
and alloyed as the collector electrode. The exposed
extrinsic base layer defined by the base mesa was
employed as the absorption region with an area of
4x10™ cm®. Finally device isolation mesa was
performed. Figure 2(a) shows the schematic
cross-section diagram of a fabricated DEHPT with
one emitter (E’) area of Ag=100x150 um2 and the
other (E) of Ag=50x150 um’. The HPT with a base
electrode is also fabricated using conventional
triple-mesa technique. As shown in Fig. 2(b), the
HPT exhibits an emitter area of Ap+Ag=150x150

pum” and the same absorption area of 4x10™* um? as

that of the DEHPT.
AE| AE
8 5 g @
E' E E
B
[ e | C | |
Sub-C

oY
23
119

T
v
.
o
.
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Fig. 2 Schematic cross-sectional view of (a) a
fabricated DEHPT with double emitters, and (b)

a conventional HPT with a base electrode.

Thus the total device area of the conventional
HPT with a base electrode is larger than that of the
newly proposed DEHPT. Furthermore, the new
three-terminal DEHPT has its fabrication much

simpler.

. ELECTRICALAND OPTICAL
EXPERIMENTS

Firstly, shown in Fig. 3(a) are the
common-emitter current-voltage characteristics for
the conventional HPT measured in the dark. A small
collector-emitter offset of 120 mV is obtained due to
the benefit of excellent band lineup between the
InGaP and the GaAs layers. Fig. 3(b) shows the
corresponding Gummel plots for the same HPT in
the dark. The measured characteristics show ideality

factors of 1.02 and 1.50 for the collector and the

base currents, respectively.
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Fig. 3(a) Common-emitter current-voltage
characteristics and (b) corresponding Gummel
plots and dc current gains for the HPT measured

in the dark.
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As a result, the dc current gains are increased
with increasing base (and hence collector) current
density. The saturated current gain is 46 while is
only 13 at a base current density of ImA/cm”. These
results indicate that (i) successful control of the
exposed extrinsic base as the absorption region for
our experiments in the DEHPT can also be
implemented using the selective etch and (ii) the low

optical gain is expected when the incident optical

power upon the HPT/DEHPT is small.

In addition to the electrical measurements
(common-emitter and Gummel-plot modes) by
HP4145A, three kinds of voltage-controlled modes
for the fabricated phototransistors were employed
for optical measurements. Our measurements
include the case when a series of different levels of
optical power is incident upon the HPT/DEHPT.
Figure 4(a) shows the circuit for the HPT operated in
the p-i-n mode where a voltage source (Vcg=0~10 V)
is connected between the base and the collector
while the emitter is floated. The circuit of the
transistor-mode HPT with a base biased using a
voltage source (Vgg=—0.4~2.0 V) is illustrated in Fig.
4(b). The circuit shown in Fig. 4(c) is the DEHPT
operated in the common-emitter mode where a
voltage source (Vgpg=0.4~2.0 V) is connected
between the control electrode (E’) and the ground
(E).

using an

measurements were

ACM(LD1469)X16

electrode Optical
performed
semiconductor laser operating at 850 nm controlled
by power supply (Model GPS-1850D). The laser
beam is focused onto the HPT/DEHPT by front side
illumination. The optical power was measured using
a photodetector (AC25HD) and an optical meter
(Vector H410). The key merit of the phototransistor
is the optical gain which is defined as
G=hvxAlcp/(qxP;,) with the assumption of 100 %
quantum efficiency. Where hv is the photon’s energy,
Alcp is the collector photocurrent resulting from

optical injection, and P;, is the incident optical

power.

Ve M
Vep ) )
B —|: E E'
: E o H] by
7 7T YEE
(floating)
(@) (b) ()

Fig. 4 Optical measurements for (a) the p-i-n
mode HPT with a floating emitter, (b) the
transistor-mode HPT with a base biased using a
voltage source (Vpg), and (c¢) the DEHPT
operated in the common-emitter mode where a

voltage source (V) is connected between the

emitter E’ and the emitter E.

IV. RESULES AND DISCUSSION

Figure 5 shows the optical gains as a function
of incident optical power for the conventional HPT

operated in the p-i-n and transistor modes.

———
—e— Transistor mode V=3V

30 f—o— p-i-n mode
20 k

10
1.0

0.5F 1

0.0|||||||||
0 2 4 6 8 10 12 14 16 18

Optical Power (uW)
Fig. S Optical gains as a function of the incident

Optical Gain

T\\T
1AL
\y

V,,~0~10V

optical power for the HPT operated in the p-i-n

and transistor modes.

The optical gains from the p-i-n mode are
nearly independent of the optical power. The
calculated optical gains in the range of 0.83~0.86 are
almost not tuned by both the applied voltage (V¢p)
and the incident optical power (P;,). Clearly, the base,
collector, and sub-collector of the HPT form the
p-i-n diode where the photocurrent generated cannot

be amplified by the transistor action. This is due to
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the floating emitter, resulting in a low optical gain.
In the case of the HPT operated in the transistor
mode (i.e., with a floating base), the photocurrent
generated within the p-i-n region will entirely flow
through the base-emitter junction. Under that
situation, the p-i-n photocurrent is in the role of the
electrical base current and is then amplified by the
transistor action. The larger the p-i-n photocurrent is
the higher the dc current gain is. That is, the final
collector photocurrent is directly proportional to the
dc current gain and hence the p-i-n photocurrent. We
thus find that the optical gain available is as high as
29 at P;,=17.5 uW. Since the p-i-n photocurrent is
strongly dependent on the incident optical power, the
power-adjustable optical gain is then seriously
degraded when the optical power is reduced. When
the incident optical power is reduced to P;;=0.4 uW,
the optical gain is even down to 11. Because of
two-terminal device, the voltage-adjustable optical
gains are not available, either. These are coherent
problems associated with the HPT with a floating
base and explain why the HPT with a biased base is

under intensive investigation.

Figs. 6(a) and 6(b) show the measured collector
photocurrents (Alcps) and calculated optical gains as
a function of base-emitter voltage (Vgg) for the HPT
with a base electrode, respectively. Our
measurement includes the case when the HPT is
under a series of different levels of optical power. At
the low Vg, we first find that the collector

photocurrents under a series of different levels of

optical power are independent and nearly unchanged.

The voltage-independent Alcps are 2, 5, 7.7 and 10
MA for those incident optical powers of 3.49, 8.62,
13.2 and 17.5 pW, respectively. Note also that these
measured Alcps are nearly the same as those
measured from the p-i-n mode. When the applied
Vg is larger than 0.96 V, the turn-on voltage of the

HPT (Von), the Alcp starts increasing no matter what
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the incident power is. Then it saturates at some Vg

according to the incident optical power. The
current-tuning efficiency is defined as N=Alcp/AVgE.
The maximum m within the adjustable region is
increased from 10.5 to 52.7 uS when the incident

optical power is increased from 3.49 to 17.5 pW.
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Fig. 6 (a) Measured collector photocurrents

(Alcps), and (b) calculated optical gains as a
function of base-emitter voltage (Vgg) for the

HPT with a base electrode.

In other words, the higher the optical power is

the larger the maximum m is. Besides, the
enhancement of the Alcp as compared to that of the
p-i-n mode is available only when the applied Vg is
larger than Vgon. However, the calculated optical
gain at the low Vg is as small as 0.83~0.85, which
is also nearly the same as that obtained from the
p-i-n mode. Even if the Vpg larger than Voy is
applied, the optical gain is still small (0.83~ 1.6) and
much lower than that (11~29) obtained from the
HPT with a floating base. Furthermore, it is also
found that the voltage-adjustable optical gains with a
gain-tuning efficiency of only 4.4 V' are
independent of the incident optical power (i.e., no

power-adjustable optical gains). These experimental
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results are in good agreement with previous
reports.'”'" Instead of performance enhancement,
degraded optical gains are found for the HPT with
the base biased using a voltage source as compared

with the HPT with a floating base.

Figure 7(a) shows the measured Alcps as a
function of Vg for a fabricated DEHPT. Note also
that Vgg=0 V means the DEHPT behaves like a
conventional HPT with a floating base. It is found
that the DEHPT with a biased emitter exhibits
enhanced Alcps as compared with that in the case of
Veg=0 V. In particular, both the positive and
negative voltages can be applied to enhance the Alcp.
Concerning with polarity of the applied Vgg, we
find that saturated Alcps are quite different for such a
proposed DEHPT with its double emitters having
different areas. The DEHPT biased with a positive
Vee > 0.4 V exhibits the saturated Alcp at 64.0,
181.1, 292.3, and 389.4 pA while with a negative
Veg <-0.4 V at 56.8, 1654, 270.1, and 362.1 pA
for the incident optical power of 3.49, 8.62, 13.2,
and 17.5 uW, respectively. Furthermore, the
current-tuning efficiency is as high as 350 uS for the
DEHPT under 17.5 uW. Shown in Fig. 7(b) are the
calculated optical gains as a function of Vg for the

DEHPT under a series of different levels of optical

power. Not only the incident optical power but also

the applied Vg can be used to tune the optical gains.

In the case of the voltage-adjustable behavior, we
first refer to the optical gains of the DEHPT under
3.49-uW optical power injection. Initially, the
calculated optical gain is increased with increasing
the positive Vgg. Then it saturates. The gain-tuning
efficiency is 43.4 V™', which is ten-folds that of the
HPT with a base biased using a voltage. Another
feature obtained is that the tuning voltage starts at
Vee=0V, instead of the turn-on voltage of the HPT.
Furthermore, a negative Vg can also be used to

tune the optical gain with a gain-tuning efficiency of
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18.4 V™', The final optical gains are 26.8 and 23.8
when the Vg is larger than 0.4 V and smaller than
—0.4 V, respectively. For the DEHPT under the
larger optical power injection, their optical gains as a

function of Vg exhibit the same trend described

above.
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Fig. 7 (a) Measured Alcps and (b) calculated
optical gains as a function of Vg for the DEHPT

under a series of different levels of optical power.

Furthermore, the optical gains are increased
with increasing optical power, just like those
obtained from the HPT with a floating base. Thus at
the same optical power level, the power-adjustable
optical gains of the DEHPT with a biased emitter are
always larger than those of HPT with a floating base.
However, it is worthily noted that the gain-tuning
efficiency is reduced with increasing the optical
power. For example, the DEHPT under 17.5-uW
optical power injection exhibits the maximum
gain-efficiency of 30.1 V™', while is 37.1 V™' under
8.62 uW. This means the DEHPT with a biased

emitter is particularly useful for optoelectronic
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application when the incident optical power is low.

V. THEORETICAL ANALYSIS

In order to explain how the power- and/or
voltage-adjustable optical gains are available in the
HPT and proposed DEHPT, a new concept of the
current-sharing effects occurring in the base region

is introduced.

Fig. 8 Corresponding band diagram for (a) the
HPT with a base electrode, (b) the DEHPT
applied with a positive Vg-g, and (c) ) the DEHPT
applied with a negative Vg, showing the

current-sharing behaviors in the base region.

Fig. 8(a) is the case for the HPT with a base
electrode where the Ip generated within the p-i-n
region is equal to Ipg+lpe. The Ipg is denoted as the
current flows into the base electrode while the Ipg as
that injects across the base-emitter junction. When
the base is floated, the Ip is forced to entirely inject
across the base-emitter (B-E) junction, resulting in
Ipe=Ip and Ipg=0. Thus the I is now in the role of the
input base current and the Vg provides the required
Vge. Accordingly, the final Alcp is expressed as
Alep=[B(Jp)*+1]xIp. Implied in above-expression is
that 3 is a function of Jp=Ip/(AgtAg). That is, the
Alcp depends on both of the B and Ip for the HPT
with a floating base. Since the Ip is directly

proportional to the incident optical power, the
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optical gain defined only depends on the dc current
gain, 3. The larger the optical power is the higher the
B is. This explains why power-adjustable optical
gains can be obtained in the HPT with a floating
base. When the base of the HPT is biased using the
Vge, however, the electrical characteristics of the
base-emitter junction and hence the current-sharing
behaviors of the Ip in the base region are determined
by the applied Vgg. For a negative Vpgg, the
reverse-biased B-E junction provides an extremely
large equivalent resistance. Almost all of I, will flow
into the base electrode, resulting in Ipg=Ip and Ipg=0.
Even if a positive Vgg smaller than the Vgy is
applied, Ipg=Ip and Ipp=0 are still valid due to the
off-conduction B-E junction. In other words, the
HPT with a base biased using a Vpg smaller than
Von will behave like a p-i-n diode formed by the
base, collector and sub-collector layers. Increasing
Vg beyond the Vqy, there are a dc biased current
(Ig4e) injecting across the B-E junction and a reduced
equivalent resistance of the B-E junction. Increasing
B due to the Ig4. while maintaining the Ip entirely
injecting across the B-E junction is an effective way
to improve HPT’s performance. However, we do not
obtain such a significant enhancement for the HPT
with a base biased using the Vg larger than Voy.
Although the Vgg is used to tune the operating point
of the HPT to a higher current-gain regime, the Ip
shared to the B-E junction (i.e., Ipg) is much smaller
than that to the Vgg source (Ipg). Almost all of the Ip
still flow into the base electrode instead of the B-E
junction. Even at the high Vg, there is few portion
of the Ip injecting across the B-E junction. The
current-sharing concept explains why the HPT with
a base biased using a voltage source exhibits small
voltage-adjustable optical gains. On the other hand,
the increased Ip due to the larger incident optical
power offers no contribution to the final dc current
gain because of Ipg=0. Thus no power-adjustable

optical gains are obtained for the HPT with a base
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biased using a voltage source.

On the contrary, there are two HPTs with a
common floating base and a common collector in
the single DEHPT. One emitter (E) is served as the
ground electrode and the other (E’) as the control
electrode. Clearly, the Ip is now entirely injected
across and shared by both of the B-E (Ipg) and the
B-E’ (Ipg’) junctions. Thus the I is the sum of the Ipg
and Ipg:. Whereas, the respective magnitude of the
Ipg and the Ipg: is determined by the voltage
connected between the control and ground
electrodes (Vgg). In the case of V=0 V, the final
collector photocurrent for the DEHPT with a

Ag:Ag=2:1 is expressed as
Ao
E
+ {ﬂ(;’JEJ + 1} X 1
.

where B(Ipe/Ag) and B(Ipg/Ag:) are the dc current

Algp (VE' =

EZO)

(M

gains at the base current densities of Jpg= Ipg/Ag and
Jpe=Ipe/Ap:, respectively. Fig. 8(b) shows the
corresponding band diagram when the control
electrode of the DEHPT is applied with a positive
Ve In that situation, the B-E’ junction is less
conductive while the B-E junction is more
conductive than the case of Vg=0 V. Thus the final
collector photocurrent with the sharing current of Al
is now expressed as

%&%#pﬁiN}+@ﬁm

E

-{ﬂ(IPEAjIJH} (I —AI)

and the enhanced collector photocurrent as

(@)

AICP(+ VE'E)_A]CP(VE'E = 0)

compared to the case of Vgg=0 V is

VﬁjM}mﬁm

E

+ H’AfMH (I, —AT)
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1
s, 3)
Ap + A
With increasing Vg, the B-E’ junction turns
into much weaker conduction and ultimately into off
conduction. In the ultimate situation, Al=Ipr- and
IpgtAl=lp, resulting in the enhanced collector

photocurrent as
AICP (+ VE‘E ) - AICP (VE'E

0)

LY., I,
:ﬂ[AEj Iy ﬂ(AE+AE‘

In the negative direction, the B-E’ junction

fop )

becomes more conductive as compared to the case
of Vg:g=0 V, as shown in Fig. 8(c). More portion of
the Ip is injected into the control electrode but the
base potential with respect to the ground electrode is
increased (i.e., Vpg is reduced) to turn gradually off
the B-E junction. Finally, the collector photocurrent

coming totally from the control electrode is equal to

Al (_ VE'E): IB(;P]XIP

B

(&)

and the enhanced collector photocurrent is
expressed as

AI(?P (_ VE'E ) - AICP (VE'E

:0)

1 I
4. ) A+ 4. ) " ©)
For the Ag:Ag:( Agt+Ag)=1:2:3, it is clear that

I I 1 7
el 0
A, A, A, + A,
Thus we obtain that
A[CP(-’— VE'E) > A]CP(_ VE'E) > A]CP(I/E'E = 0) (8)

Figure 9 summarizes the measured Alcp(+Vgg),
Alcp(—Vgg), and Alcp(Vee=0) as a function of
emitter-area ratio (Ag/Ag) for the DEHPT under a
series of different levels of optical power. When the
area ratio is larger than one, the measured results
really agree with the eq. (8) for all levels of optical
power. It should be pointed out that the higher
emitter-area ratio is achieved by increasing Ag.,

reducing Ag but maintaining a constant AgtAg.
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Therefore, the Alcp(Veg=0) is independent of the
emitter-area ratio because the B-E junction is
matched to the B-E’ junction. However, the higher
emitter-area ratio is the larger the B(Ip/Ag) is. It is
found that the Alcp(+Vgg) coming totally from the
ground electrode increases with increasing the
emitter-area ratio. On the contrary, the higher
emitter-area ratio is the smaller the B(Ip/Ag) is. This
is why the Alcp(—Vgg) coming totally from the
control electrode reduces with increasing the

emitter-area ratio.
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Fig. 9 Measured Alcp(+Vgg), Alcp(—Veg), and
Alcp(Veg=0) as a function of emitter-area ratio

for the DEHPT.

Clearly, the current-sharing concept together
with related analyses is used to well explain why the
enhanced collector photocurrents are obtained and to
describe the polarity-dependent characteristics in
good agreement with experiments. Knowing also
that the absolute value of Vg of several hundred
milli-volt is enough to turn off the B-E or the B-E’
junction. Since the single DEHPT is considered as

two parallel HPTs with a common floating base, the

power-adjustable optical gains are certainly
expected.
VI. CONCLUSION
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New proposed double-emitter HPTs have been

successfully fabricated and investigated for

comparing to conventional HPTs with a floating
base and with a base biased using a voltage source.
Typically, the HPT with a base biased using a
voltage source behaves like an extended p-i-n diode
formed by the base, collector, and sub-collector
layers. Since the optical gains obtained in the p-i-n
diode are small, the voltage-adjustable optical gains
in the HPT with a base biased using a voltage are
still small and in the range of 0.83~1.6. The DEHPT
reserves the optical characteristics obtained from the
HPT with a floating base. In addition to the large,
power-adjustable optical gains, the optical gains can
also be enhanced and tuned in the single DEHPT. In
particular, the gain-adjustable efficiency is more
significant when the incident optical power upon the
DEHPT is low. Thus, the proposed DEHPT is very

promising for low-power optical receivers.
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Abstract

Optimal design of a two-dimensional photonic crystal with a square lattice of dielectric rods with cross
veins in GaAs is investigated numerically using plane wave expansion method. It is shown that how a
maximum complete two-dimensional band gap is obtained by optimally connecting the dielectric rods with
cross veins. The complete two-dimensional photonic bandgap of our optimal design reaches A w= 0.10664
(2mc/a) (a is the lattice constant, c is light speed in vacuum) when the radius of dielectric rod is 295.3 nm.
Our result shows 40% higher than that obtained from Ref. 10. In addition, we found that the complete bandgap
can be obtained in a large range of radius R when the half width of cross veins d larger than 65nm. This

analysis provides a new design method in bandgap engineering and gives a guideline for practical fabrication.

Key words : photonic crystal, plane wave expansion method, complete bandgap.

60



FEEE B A% B ¢ EAROTE 3

% 61 F
Journal of Ching-Yun University, Vol.28, No.1 (2008)

- TR
‘EIP

HFSA = #?E' "*[8i (photonic bandgap) FY7¥
T YT S ﬂ?ﬂul J[ﬁu%ﬁ#?ﬂﬂxﬂfmjuﬁﬁ

ﬁ%[l,2,3,4,5,6]’ﬁqi/mﬁ‘ﬁ%@r“aﬂ PRI ATE R = =7
BRI bR A - g B SIS R R
ol VN

F‘-h PR AR [AVE Rl 23
S PRy IS4 PO RORI PR
ﬁﬁfg[\ﬂ:’ﬁﬁ%’iy@‘aﬂ i R > BT
I3?“—'HI]EU (forb1dden band) * iy TE ARV (X
N E‘Eﬁli VRIPEBEES P IRl > B
BRI [ [0 U U s s T 2 2
P #5ls o TERL | UE S A AR EIJ%{.‘]’F‘@?{
ST " A B = 2 R E'ﬁ'ﬁﬁjﬂ*

LEpe:

%;ﬁ#,@ﬁfjﬁl@[ﬁ} (5 ;é;v:tp;ﬁgj o T 6é71u;FEF[
Rl T I TR PR &) IR - P )

#= (polarization ) MERLFFFEH | = v = AV ffid
RG] o RS B (TMAS: i S A=
R REHETEAE ) > HER (TESL
P S p) > R SAT ) BSOS
iR A BRI S g R S
ORI 178 ]"E%’;I“ﬁ“'ﬂ,%i (complete bandgap ) >
PRI T PRI [ E S ok e P
PR E R - B 2 S IR
PREEL R - a5 R > 0] S
PR st - [E1 Fpui/['l'f? MR R
FRLFH A= e P A R A A
SRR o P PR ]E'lfll%‘?f =

L ETR ek lf'f!' *ﬁg:ﬁf FrAFF R (Metamaterials)
[7.8.9] PHEmBVEIRED ~ -

= B

T ﬁgﬁﬁ’j’l‘%jﬁffbiﬁﬁHl ; ﬁﬁj’E'JFW“’JEﬁ T
5] (plane wave expansion, PWE ) #[3,4,6] »
P LRI T A | R R (RS O A AL
SR [H”J&_F' RICHTETEY
WY P Y Bloch B! SR RSB RS
&,71 E[M' ( i ig,mﬁ'fﬁi@ﬁ_ 1% @“,ILM,[H
FIRECFEIpE) VA 7 R LY

(wave vector) ° ﬁl

e
}
e

61

IR - RS e
(eigenvalue ) [{IRE = =4 BRI - AR #
Dl H BRI - TR 2T (band) » o

ﬁ%“rﬁlit*l/iglz[ﬂ Bl BRI R }Ijﬁgfﬁf?

S B R A Fﬁi’ﬁm”“’[‘%i;[/ G

il > T s R Y %!il[ ﬁ' @EU%W

LR + 3B P T
TG N 0= 5o ﬁ&%ﬁawyn
PTG > PA9ET P B R lﬁif%i?“? Pk el
=1 Hermitian H[=¢ 2= N ﬁ?%ﬁ“
LR e | 2135 5 B 3*7‘#’ fai VTE'F#)%
R -

ST G- @
F e T@?&%‘ IS = Wz g L= py
= ;éjLQFEFI [EtA EH?]TiFIJJr & @tﬂg ) ;‘“Fjigi
po L g, o pjf’?a:ff%gur, R
JI/ l“yg qgﬂp ()= o F'”HJE' g [[p Jﬁ EarediES
EIH“ X, M PR <3577 ) BV 1k gl i g dn

E2M
(irreducible Brillonin zone ) * £ f[1 :

(o)
I'===0,0] (1)
GEEATN

a |2 2 )
@

al?2

B A R R r;;@glﬁm 2
' (Maxwell’ s equation) & -
free, 0=0) ~ HHRFE R TR p=po U TFH S

= Yfi(source

Fopu i g LA A Hr A PR
2
Vx| VX H() | = H ) @
e(r) c

FHe (0 ALY /e o Lk
Flifsksg > "] Bloch &8 > #:5) Hoy = /1
B o) VRIS 04 T o g

=



FEEE F-2% 5o P EARITEI T F 62T
Journal of Ching-Yun University, Vol.28, No.1 (2008)

H(r)= Z Zhgléﬂe"(ﬂg)ﬁj )
G =12
=
(=Y &G)e” ©)
e(r)y=>) ¢(Ge
G @ © O
I, he , SEREHST IO > k T ety ®@ O
, 27/a
q%n'# ONg e ﬂ EIAT@ (first Brillouin zone) fi¥ y ®
Wp & G AL ’1 [EL (remprocal lattice
vector) ’ {nu[* R Eiﬁyl HHE [y Bl R b (iT)E/ax
6,(A=12) " PR B[R (K +G) - O
1 78re(G) RSt 38 s A7 4 - M
g(G):-——-jgooeﬂG*dr ) I
cell cell X
Ay CE IR REFA ) e o
G~ O (DFF EY VAR
) (c)
e, - 3 e, —&- 3 é, il @F 25 a‘é“fJ’I/ﬁl’f“%Jﬁ#[?E > ELpI[Ed
_el gmﬁs ez el gmm el x [ﬁl I’—Ci[ﬁﬂ)f\“: s tfﬁ it F_f IE[(C" » Eﬁ—ﬁf?jj‘(‘]é[fjiﬁ
: h 2T h PRI/ PR TR e, (B30 » (DyF Z FE 1Y
6 |_ o e p o
h m:l 7{}1 m:| ﬁl’fﬂﬂ# FF#‘F‘E' TEaylc F“[ &V 4R (k-space) 57
L 2.G 2,G 1) [‘F“jﬁd (C) T = etz = FF#FEIF]J i H
®) VB (Brillouin Zone ) ° FIJ*F[_F“H: E Y IFFIZ[ 53

PR 5 Bk oA g 325« HEpo T, XM 55

Hiliedo = (G =G ) &Kl &(G -G )i
Hiegs ( ) il &( )F LS R B

A R TR ©)

FI1 % B fifi (eigenvalue) « JUP=fRTF $= 0i [y &1 E ks = - BRTILR] - SR -
T ek a2ne R R S W P F R S (TR n=l) 5T
b VA8 Gaas /T (F741F n=34) #:

B Hilia f*%ﬁ#ﬁﬁﬁfjﬁif (lattice constant) > 7+
B R a=1pm 0 d PR ﬁ’@”ﬁrﬁi‘ (vien) fiY
FPCR o R [OF TR T LA
(unit cell) FfE o 5:{;@%[: ) I/irggﬂ :EI[:L
. ’ PO PR > O S O
‘ ‘ qg;[I [RGUNEE E@?’]’%JEW@ GaAs f7 EV[EA
O

0 PLENTE TM AT - pYHEHSR S ()

a 62



FIEE F-AE v-P P EARITEZT 53T

Journal of Ching-Yun University, Vol.28, No.1 (2008)

AR SR GaAs /TR iRt d
TE )F;ui” i ]]kj &f[ IJJ{ BEIE[EJ,@& (z/pqgﬂ 4
) 0 B YR [10] USRS 5 I (2)2(b)
F“wﬁﬁ AL (Rd) U (MR EER

AR A 0=0.0762(2nc/a) » 1 ¢ fLE A1
OS2 R+ (DRZEIFRB fF T
FEA L A TM ASL (32 %) TE ARVRLN
P ’Eu"?’?’f*ﬂﬁki%liﬁh) Q) Hgllﬁ%@ﬁa
PP S ] TE 46 CTMURLET D) Bh s
FUPRL IR B /7 F%Eﬁiﬁywﬁg'iﬁl%?}* (SN
) (ﬁij[fﬂ’ R3] B -

fJDq%ﬁ'i O MTHRN & XD A 15 )
£ ﬁ*ﬂéiﬁﬂﬁ ’ ﬁ?ﬂ'iv [CANEET E”“FJM‘H
A YIRS (0) GaAs @ SIS ’@“ﬁfi’ d/a fififr
SR BRI R > =5 PR UR IR | ULD TE A8 -

— 24

(d)

= @F) xRV A8 (GaAs) /1T
BRI (b) 1 G BLY A e

oS (veins)BLEL () & XSV AE=TREL (d) T %
REVFI Rl AN 7O 0 ¥ g~ DAL
B o H | i asami! (A W@ (unit cell) > a I*%‘FFF[
ﬁ? IF[ Jﬁv(lattlce constant)

=alt)

Frequency (waf2nc

T T T T T
01 0.2 0.3
Dielectric rod radius (R/a)

= ii:??cﬁﬁﬁﬁﬁe[ » (™ GaAs /1T
[Esf= 22 Jﬁ“»[léi q%ﬂ

FH RTINS O £ LI (@
Ak FY R 10 J%Tu?& M E# T™
u%%%“” [IEJF‘*EI FLIUIEE » PRSI = H

ﬁél EEI

qgﬂl—f 'E[i[

q%'ﬂ () GaAs T~

()d=34.5 nm, (b)d=65 nm == (c)d=100 nm [ﬁJ

RS8P /7 A= 2 R OET0~04pm  BETRGE

TSRO TR > LT a=Tpum, Rt 1T

TM %2 TE )Fi;lﬁl]ﬂ Uk > SRRl = Bsffr

TEpEh i -

BEPRATRD > STRIRmEDD
}% FETAS PR B

05

=

s B

§0.4j

3

P ]

c

@

E]

3

& 03
LA L L L L L L L L L L B
0.0 0.1 0.2 0.3

dia

D 1)
) ”su’:%

THTRIFPE [ GaAs /TR
fo i



{

ZHEE F-NF - P EARITEIT R 64T

Journal of Ching-Yun University, Vol.28, No.1 (2008)

= = =
[= = S ]
L I

Ry
B
h ~ | O otk

L L B L e L R R R R RN R R RR R
004 008 008 010 012 014 016 018 020
il

—
L

= = =
[ I

Frequency (a2 nc=ari)

= I er%‘v‘“fflﬁﬂ F T[T (0) GaAs
EU rﬁﬁw dfa Pl CRaif > 2
H' i l’fﬁﬁjﬂfaﬂum, ™8 (GaAs) 1 ﬁ’fﬁ4

P n=3.4

AEPERE ST T AR = iﬁ’[f%i PrEBEE d i
[T I SZ R i/[lqga[Iﬂ~ (a)> ?ﬁl[ d=34.5nm E\ﬂj
%’éiﬁ'ﬁﬁélﬁlffgw@%@ﬁ A®w=0.02278(2nc/a) » &
d LT rqufaﬂH (b)HIF{, d=65 nm En*] S
ﬂ%#@ﬁ*@%mnm%ﬂﬂm@(ﬁ%w
[Eilf %59 295.3 nm) > i B R 10 IV FfE

[']
FPI@ Fuﬁ—k@j—@&r%i} 40% o El[ d>65nm E?IJE ’ ﬁ

i it A ] R ()4 d=100 nm [

SRR Af T (L ANSETRLF SR 5 = BRIy R
@ﬁf@m A SRR vwwatt
VISR 10 B R EE ﬁﬁ e ffg@ o

ara)

—

P TP PR P T T |

* Half viens width d=34.5 nm LR

'--..___ L RIS

‘i'- 0 Bath

04

=
oo

=
=

Frequency (waf2ac
-
==

=]
= ]
.
=
T

R(pm)

64

[1k:]
Sl TE
1
T or
LOTTH both
g 0+ 10644 (2mcia)
2
&
%us_ Half vein width d=65nm ~ :
£ E
F .
=2953nm \
05 : . : .‘Hﬁ.\“‘i : :
0.0 0.1 02 da 04
F(pum)
0.66
064
%o.az
% .60
‘éo.sa B both W TE o2 @mera)
Emg W™

%% 1 Half vein width d=100 nm :

00 a1 oz u'.a"\' 0.4
By} 1r=320.75 nm

(©)

[l TS ERFTRIATRL > ST HIENR S (d)
GaAs & ¥R/ ’?’FF‘% E'“@ £% (2) d=34.5 nm,
(b) d=65 nm, (c) d-lOO nm [fil ]EHJ’? Sf /7 ETEIAE
% R 1 0~0.4pum jcﬁiﬁﬁp”"?ﬁ:f@ﬁ = laifE £
FI 6671 g 335 £, TML AR TE ARt ik -+
FLR = ﬁﬁ! SEPTERY TG Ik

[}“I_;ﬁ]?rﬁ .

Al APRNATLRI AT
e AR Bk HAEHE >
T g EREEAATIo R R ek S B R
AR EI > FRA PR D ORAS
d oSl BV EEE 0 W Rk
FHRMIMBOT R T EAR S 65nm
PR AR LT L 295.3nm BF 0 R AR
B7iE A w=0.10664 (27 c/a)e & % if
<*W§%7wﬁH\A@ﬂm%2@n
cla): FHEAEFEB 0% ¥ FR
% d>o65nm PF oo BEARGE FER AE Brig
o RPERVRER 2F B OR EH
B4 kg o



FREE %

- P EFEARITE3? HO65F
Journal of Ching-Yun University, Vol.28, No.1 (2008)

SUNE )

Y RGBFB ] € (G S AR BE R NSC
96-2112-M-234-001-MY3 % [ i b £
NSC96-2120-M-002-17) 4 PAAEHS Fuk ) -

B

[1T E. Yablonovitch, “Inhibited spontaneous
emission in solidstate physics and electronics,”
Phys. Rev. Lett. 58, 2059-2062 (1987).

[2] S. John, “Strong localization of photons in

certain disordered dielectric superlattices,” Phys.

Rev. Lett. 58, 24862489 (1987).

[3] J. D. Joannopoulos, R. D. Meade, and J. N.
Winn, Photonic Crystals: Molding the Flow of
Light (Princeton U. Press, 1995).

[4] K. Sakoda, “Optical Properties of Photonic
crystals”, (Springer, 2001).

[STL. Z. Cai, G. Y. Dong, C. S. Feng, X. L. Yang, X.
X. Shen, and X. F. Meng, “Holographic design
of a two-dimensional photonic crystal of square
lattice with a large two dimensional complete
bandgap”, J. Opt. Soc. Am. B Vol. 23,
1708-1711, (2006)

[6] B30+ RTFF} > (4 szt
AT D S (2005).

[7] Zahyun Ku and S. R. J. Brueck, “Comparison
of negative refractive index materials with
circular, elliptical and rectangular holes,”

Optics Express, Vol. 15, 4515 (2007)

[8] Hou-Tong Chen, John F. O'Hara, Antoinette J.
Taylor, Richard D. Averitt, Clark Highstrete,
Mark Lee, and Willie J.  Padilla,

“Complementary planar terahertz
metamaterials,” Optics Express, Vol. 15,
1084-1095 (2007)

[9] Nils Feth, Christian Enkrich, Martin Wegener,

and Stefan Linden, “Large-arca magnetic

metamaterials  via interference
lithography”, Optics Express, Vol. 15, 501-507,
(2007)

[10] M.. Qiu, S. He, “Optimal design of a

compact

two-dimensional photonic crystal of a square
lattice with a large complete two-dimensional
bandgap”, J. Opt. Soc. Am. B., 1027-1030
(2000)

65



FEEEFE F-2% 5o P EARITEI T F 66T
Journal of Ching-Yun University, Vol.28, No.1 (2008)

66



FEEE F-2% B- P EARITEI Y FOTE
Journal of Ching-Yun University, Vol.28, No.1 (2008)

B A B R B E TREAT RELSRAT
Research on Selecting Substitute Food Waste Composting Plants and Allocating
Recycle Food Waste among Them

wEE ' ERI WA
Mei-Shiang Chang', Ya-Rou Ye?, Che-Fu Hsueh®
PRAEL A g k]
PELHEY igz‘ﬂp"“ 7
FEPHEAFEH ,Txé’?iﬁ’éﬁ<
mschang@cycu.edu.tw'
ddoo219@gmail.com’

cthsueh@cyu.edu.tw’

R

B *?‘ I ’#Tﬁ?[fl'llﬂ'aw**ﬁm [pUSEET % 2R ~ SR 'l*%‘alﬁqu‘ﬁi“‘/ﬂ%{ =P
B [ P R o S R BRI R B R S BET o > PR [H *§5 Fh et A R
ERT RIS TSRS F | f‘@ FT’W‘I 'I?Eﬁ}f V@qu'l*%ﬁ’ﬁmﬁr U R R

S g R IR SR - 4 P % P T A
73 f“ﬁ%ﬁ”ﬂﬂ EJ ) (et PRS- BT KETF&{iEI;FE.j# TR %’ » Bk 57 M1 (Analytical Hierarchy
Process) » = BRI PO RN et g L,IIH; %afﬁixﬁsgl?,ﬁﬁ W S PSR Y
lﬁ. FEVFRRETR - BT LS CREE - W] (B B o 5 PR Y- E“F%J/FIIWWF9

RS T"I‘Ftiﬁuj P47 (Scenario Analysis) » ™32 ‘%EHJ‘:EF IR IR > Ao TRl BRI £l
%%A’Q$HﬁW%WﬁHWWVﬁﬁﬂpﬁﬁﬁFWm’[ﬁJlW [EAHE 4 - T
[ FRFRET IR IT - PIREE G e & 5 1BV RIS sl EIR iy~ 5 BRI -

%g%j PRERIET! R ITE  REOTIT - B -

67



FEEEFE F-% 5o P EARITEI T F BT
Journal of Ching-Yun University, Vol.28, No.1 (2008)

Abstract

The food waste recycling is just at the starting stage in most of cities in Taiwan. The quantity of recycling
is so limited that the food waste can be handled by the composting fields which are owned by city government
or by outsourcing. As the recycling amount of food waste increases gradually, the limited capacity of official
composting fields would be exhausted. In the future, outsourcing is an inevitable choice. How to choose the
proper plants of food waste composting becomes an important issue to the authorities. Win-win situation
between environment protection and dealing efficiency of food waste recycling would be the guiding principle
of the selection of outsourcing suppliers. In this paper, we propose a two-stage evaluation framework to help
make the multi-outsourcing decision. In the first stage, we adopt the analytical hierarchy process to determine
the ranking of the alternative food waste composting fields by means of expert questionnaire and data
collection. According to the ranking result, we formulate a multi-period stochastic programming model to
determine the allocation of recycle food waste in the second stage. The objective is to minimize the total
expected cost of the authorities in the planning periods. In addition, we take Hsinchu City to be the case study

examples. The proposed multi-outsourcing decision procedure is given in details.

Key words: Food waste composting, Analytical hierarchy process, Scenario Analysis, Stochastic programming

model.
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Abstract

The calculation of the head loss of the conduits and the selection of the motive power is
very important for the design of a piping system. In this study, three methods were used to
obtain data on flow rate and piping pressure loss, such as a scaled-down model of
hypothetical fuel supply system was used to perform a flow rate experiment; to estimate the
unknown flow rate of a circuit by iteration, and to simulate the piping system by HyPneu.
The experimental, estimated value and simulated values were compared to establish a basic
model for calculating the piping system. A pump characteristic curve and a system
impedance curve were plotted to determine the working point where the pumping is least
efficient. The efficiency of the parallel connection is also discussed to obtain the parameters
of the piping system design. Results show the discrepancies are all within a tolerable range.
A more reliable method for designing a piping system is provided and verified in this study.

In addition, this work is an important reference for using in piping design.

Key words: piping system, fuel supply system, characteristic curve, impedance curve.
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1. Introduction

The computational capacity of
computers is increasing. Computers are
being more commonly used to aid design
and analysis. They eliminate the errors of
associated with human calculation.
Computers can especially save computing
time in industrial tasks that require
complicate  schedules and involve
repeated  iterations, improving the
accuracy and  reliability of  the
analysis/design. Many pieces of software
are useful in analyzing the characteristics
of tubes, but a fluid system is enormous,
complicated and has many components,
so most research that emphasizes the loop
drawing function or the component
specification seems too rough. Analyzing
huge and complicated piping systems in a
way that captures the entire problem is
difficult.

A large and complicated piping
system depends on extensive knowledge
of fluids and industrial technology.
Traditionally, the design of a piping
system (for example a system in a ship, or
a fuel supply system), involves a
calculator map to determine the pressure
loss due to flow in the pipe, to be
overcome by the pump at the end of the
pipe. This method is based on testing
beforechand to get obtain enough
experimental data to calculate the pipe.
However, such an experiment is not easy
to perform for a huge and complicated
piping system, when the information
required to determine the inner fluid flow
and the distribution of pressure is lacking.
Improving piping systems and effectively
analyzing them is becoming increasingly

important.

This study used a scaled-down model of
hypothetical fuel supply system to perform a flow
rate experiment; to estimate the unknown flow rate
of a circuit by iteration, and to simulate the piping
system by HyPneu. The experimental, estimated
value and simulated values were compared to
establish a basic model for calculating the piping
system. This study also includes a method for
selecting pumps to solve design problems in
piping system.
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2. Research method
2.1 Experimental set-up
Figure 1 shows the experimental
system, which is a scaled-down model of
a fuel supply system. The system
simulates the supply of fuel to the main
power generator (such as the diesel engine
or the generator engine) through
simplified  piping  networks.  The
components are as follows.

(1) Motor: Operates an oil pump to
cause the fluid to flow in the pipe. The
rate of revolution is 1800rpm.

(2) Pump: Mono-directional pump,
with a maximum flow rate of 70L/Min.

(3) Flow meter: A digital meter was
used to measure the flow volume that
passes through the tube per unit time, to
detect the number of pulses while per unit
liter flow pass. The flow meter X0 scale is
30.696 (pulse/liter). The flow meter X1
scale is 126.22 (pulse/liter) and the flow
meter X2 scale is 126.08 (pulse/liter).

(4) Fuel tank: The aluminum fuel
tank has dimensions 40cm x 20cm x
30cm.

(5) PLC  (programmable logic
controller): A PLC was used to count the
number of pulses of the flow meter. The
ladder control program was written using
Winproladder software on a personal
computer, to control internal tools
(counter/timer/ calculator) to calculate
and record the fluid flow rate.

(6) Main tube: Zinc-plated tube
with an inner diameter of 1.5 inch and a
length of 14.5 inch.

(7) Divide tube: Zinc-plated tube
with an inner diameter of 0.75 inch; the
tube includes a T-tube, elbow and ball
valve; it has a total length of 24 inch.

(8) Fluid: Class-1 diesel gasoline
from the Chinese Petroleum Company
was used.

2.2 Calculation of pressure loss
The pressure loss of tube was
divided into major and minor pressure
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loss. The major pressure loss was due to
the friction between the fluid and the tube
boundary when the fluid flows in the
straight tube. Normally, the
Darcy-Weisbach formula" was used to
calculated the major pressure loss:

Lv’ 0

L : ,
th :szg :fE(Zj =K,0

(1)

The minor pressure loss is due to
sharp variation in the cross-section when
the fluid flows or passes the different
joints, manifolds or valves. These change
the flow velocity and the flow direction,
causing energy to be lost, the primary
reason for which is that the fluid flows
produce velocity separation. The minor
loss is stated as follows:

=K. i _ Ly’

2g 2Dg

(2)

Where L, is the effective length of all

joints and elbows, while ~ ™ is a loss coefficient
that is normally obtained experimentally, and
depends on the type of fluid and the geometry of
the tube.

2.3 Iterative estimation

Hardy Cross® introduced the first,
and now widely applied, method of
looping-balancing, yielding the pressure
at the nodes and the distribution of flow in
a complex pipe system, under an analysis
of steady flow. The main unknown
quantities are the rate of flow in the pipe
system. The analogous network-loop
method is this used>® to compute of the
electronic circuits and then obtain
simultaneous equations for continuity and
energy equation. The original flow and
the amendable flow are maintained within
the error range determined by the trial and
error method of continuous iteration. This
study adopts Jepson’s linear theory
method”™® to compute flow results by
applying the equation of continuous at
nodes and the energy equation, based on a
loop, and thus elucidate the flow in the
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pipe. The iterative method was used to
turn non-linear equations into linear
equations and determine pipe pressure
loss in the pipe during flow.

First, the pipe diagrams were drawn
by assuming the fuel supply system model
shown in Fig. 2. The concept of the
pseudo loop involves connecting the two
extremities at fixed pressure by a
hypothetical pipe and thus constructing a
suppositional loop. The unknown flow at
both exits can be conveniently determined
when the balance is satisfied the
continuous conditions. No fluid flows
inside the hypothetical but it still the
pressure loss is fixed. Nodes 5 and 6 are
connected to node 1 with a hypothetical
pipe to make a loop to determine easily
the wunknown flow. Therefore, the
equations of continuity at every node and
the equations of the two loops can be
solved simultaneously.

0-0,-0,=0 ( in node 2 )
(3)
0,-90;=0 (in node 3 )
(4)
0,-0,=0 ( in node 4 )
(5)
AHp —AH, —AH, -AH;-AH, =0
(6)
AHp, -AH,, —AH, -AH, - AH; =0
(7)
AH, is the differential pressure
between nodes 1 and 2; AH, is the

differential pressure between nodes 2 and

4. A,

is the differential pressure

between nodes 4 and 6; AH is the

pressure loss in the pump and AHy, is
the pressure loss in the global valve.

AH, :K1Q12
(8)
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AH, = K,0;
)]
AH, = K,0;
(10)
vZ Q2
AHV] = KV] —=K,, 2
g 2g(p4)
(11)
H, = Ao +AlQP + A2Q12>
(12)

To incorporate the pressure loss of
the pump into the equations, the pressure
loss coefficient must be multiplied by the
square of the pipe flow, obtained using Eq.
(12), according to the completing the
square method;

AHPI = AZ GJZDI + A4

(13)
A
Gp =0, + j
Where 2 ,
2
A4:Ao—li-
44, These values are

substituted into the energy equation. In
the same way, Gp=QstA1/2A; and the

unknown flow is determined by
integrating the seven simultaneous
equations.

The previous equations have

quadratic items, and so they are non-linear
simultaneous equations, which cannot be
solved by Gauss elimination, so the pipe

2
pressure loss K.Q, is rewritten as
follows;
AHn = Knan = (KHQ571 pn = Kn Qn
(14)

The superscript is the number of
the iteration. The flow rate of the pipe
changes with the iterative flow rate. The
coefficient of friction is related to the

Reynolds number, so K, is different for
every iterative process. The flow was
divided into two parts, the last iterative
value and the other is the unknown flow,
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to solve the approximate simultaneous
equations. The correct convergence
solution of flow through the repeated
iterative method is finally obtained.

After Eq. (14) was simplified, the
square items of the flow were evaluated
iteratively and the non-linear equations
were turned into linear equations. Finally,
the unknown flow items were determined
by Gauss elimination.

’ ! ’ ’ ! Q
Az GPl _K1 Q1 _K3 Q3 _K4 Q4 +KV1 ~ /2
2¢(p1)
(15)
Az GP2 _K] Q] _Kz Qz _Ks Qs +KV2 ;g(,QDA)

(16)

The initial flow was assumed to
satisfy the continuity equations and the
energy equations at all nodes. The
solution to the approximate equations is
therefore taken as the final result. To
increase the accuracy of the result, the
admissible error of the solution was set to
correspond to the Hardy Cross trial and
error iterative method”; the flow was
separated into

Q:Q0+AQ
(17)

Where o is the initial flow as

assumed  previously; AQ s the
correctional flow, and the pressure loss of
each node is

AH = KQ® = K(Q, + AQ)’
(18)

Equation (18) was applied to every
loop and the admissible error of the
correctional flow was considered. When
the error was less than the assumed value,
then the corrected of the flow was the
required value. The corrected value is
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_ XKoo,

A
) Yo%

(19)

The direction of flow in every pipe in
the loop, can be ignored during the
operation. The value gradually approaches
the real solution when the iterative
method is implemented with the
admissible error. The time taken to
perform the iterative process depends on
whether the tolerated value reaches the
assumed range. The results are confirmed
by incorporating the solved flow into the
energy equation.

2.4 Software Simulation

In this study, HyPneu’s hydraulic
pressure software, which is widely used in
the industry, was applied to simulate the
flow of a pipe system and the pressure
loss in it. The unknown flow was
computed; it is also the referable basis of
the simulation of pipe system design by
using computer in the future study. Figure
3 shows the loop diagram of the assumed
fuel feed system, drawn by HyPneu.

Drawing a loop diagram needs to
search applicable components to represent
the simulated element. Besides, it needs to
decide the interrelated factors of
components for the accuracy of the
simulation. A factory typically provides
fabrication catalogs, according to the
characteristics of each component along
with the purchase. We could refer to the
data of catalogs or computed from related
formula. Components were divided into
three main items.

(1)power component: These are the
motor and pump; the catalog specified the

capacity ( 7! rev ) the ratio of the rate of
flow to the velocity of the motor, the point
at which the speed changes, the diameter
of the pipes, the volume efficiency and the
mechanical efficiency; the volume
efficiency is the norm of the measured
component leakage and capitation. The

90

mechanical efficiency is affected by the
viscosity drag and the mechanical fraction,
the condition of the assumed parameter
shown in Fig 4.

(2) Control devices: These are the
components of the pipe system that
control the flow of fluid, such as the
valves and switches, among others. The
input parameters were taken the manual;
these include the cracking pressure, the
flow rate, the ambi-pressure and others. It
almost adopted the experiment data in the
industrial application.

(3) Pipes: Many types of pipes are
used in industry to suit pipe layout, the
available space and the links among
objects. The most important parameters
taken from the manual are the diameter,
length and material of the pipe.

Various characteristics of the
pipe flow lead to different dynamics. The
results of the analysis vary with the
characteristics of the flow. Three fluid
characteristics must be input.

(1) Viscosity: This is generally
referred to as kinematics viscosity, which
is closely related to the temperature, by
the empirically derived formula'”

log,, loglo(u + c)= Xlog,, (T)+ Y
(20)

Where U is the kinematics viscosity
coefficient; X and Y are constants; €
is an empirically determined constant
whose value is usually about 0.6 for a
fluid, and T is the temperature in
Celsius.

(2)Specific weight ( #8 ) : The ratio
of the weight of the fluid to the weight of
water, which is the density multiplied by
the acceleration due to gravity.

(3) Bulk modulus: Compressibility is
the rate of change of volume when a fixed
quantity pressure is exerted in a thermally
insulated environment.
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B o(anT po(apl

21)

Where Br 1s the bulk modulus;
"o is the initial volume, 7T is the
temperature, and Po is the initial
density.

Finally, comparing the results of the
software simulation and the iterative
calculation with the experimental results,
and calculating the errors indicates the
differences between the solution obtained
using the proposed method and the data
for real systems.

2.5 Selection of pumps

In design a fluid pipe,
determining the standard pump size for
the final pipe and calculating the loss of
pressure in the pipe are important. Figure
5 plots the characteristic curve of a pump
and the representative characteristic curve
equation. Generally, the most
specifications of the pump are as follow;

(1) rotational velocity of the working

pump; (2) power of the pump, and (3)
flow rate of the pump.

The initial rotational velocity of

the pump was assumed to be Ny
Another pump with a rotational velocity

of Vs , can be considered by applying the
similarity theorem'" to the characteristic
curve of the pump:

Relationship between rate of flow
and rotational velocity

Qi _Ny
0, N,
(22)

Relationship between pressure loss
and rotational velocity

H, N,

H, N;
(23)

Relationship between efficiency of
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pump and rotational velocity

BHP, N;
BHP, N,
(24) .

Where N denotes the rotational

velocity of the pump, and BHP is
represents the brake horse power supplied
by the pump. When rotational velocity
changes it turns out to be the direct
proportion between rate of flow and the
ratio of the varied rotational velocity. The
pressure loss is directly proportional to
the ratio of the varied rotational velocity
square; the efficiency of pump is directly
proportional to the rotational velocity
cubic. When the rotational velocity of the

N, , the given rate of flow

QA X &
is 0, . The rate of flow N,

pipe system is

can be

derived after changing the velocity N,
Equation (23) can be used to evaluate the

required pressure loss of the system:
2

2
Hy =N_§XHA :Q_szA
N 0;
(25)
The characteristic equation of the
pump can be determined from equation
(12) . When the impedance curve of the
pipe system intersects the characteristic
curve of the pump at the working point,

Hy =HP, and the pressure loss of the
pump just overcomes the impedance of
the pipe system. The simultaneous
equations from the equations (12) and

(25) are stated as follows

IBQ; = Ao + AIQB +A2Q1§
(26)

I, = H/
B — 2
Where 0, . Then, the

quadratic solution can be calculated. The
positive and negative value represent flow
in opposite directions; the positive flow
solution is considered'?.

(13 _Az)Qé — 40, -4,=0
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(27)
A A7 —44,(1, - 4,)
Qs = 201, - 4,)
(28)

The pressure loss of the pipe
system can be evaluated after evaluating

the flow &» , and then using the
similarity theorem of pump to calculate
the pump power at that rotational velocity.

5 and 5 can be substituted into
dynamic formula to calculate the power
required to drive the flow of the fluid in
the pipe. This is caused the Water Horse
Power ( WHP) :

WHP=

POp(Ljmin)H ,(M) _ pO,(GPM)H ,(FT)

550 3960
(29)

The values 550 and 3960 are
constants used to transform the unit in
equation (29) ; 550 is the rate of flow in
metric units and 3960 is that in imperial
units. Thus, the working efficiency of the
pump can be evaluated by the specific

values of WHP and BHP.
&= WHP x 100
P
(30)

Finally, the similarity
theorem for pumps and the dynamic
formula can be used evaluates the
rotational velocity, the power and the
working efficiency in the design of
the pipe system. The location of the
working point can also be decided.
All of the above calculations are
using unitary pump to satisfy the
flow and impedance of the system.
Problems related to complex and
enormous pipes, many-sided outlets,
and distances in the large pipe
system are such that more pumps
must be connected in parallel. A
single pump cannot handle the
enormous impedance. All parallel
pumps are assumed to be of the same
type; the pressure loss of the system

H

in the working point is ** 4; the flow

is 24 and the number of parallel
pumps is n, so the rate of flow in the

unitary pump becomes Q,/n .
However, the rate of flow in each

unitary pump is Os , so the total rate
of flow of the system at working

point is nOp The pressure loss of
the system can be evaluated by the
applying the similarity theorem to
the pump. If parallel pumps are not
of the same type, then the must be
calculated separately for each.

3. Results and Discussion

(1) In the experiment, the PLC was
used to obtain the flow rate in the main
and the divided tube. The PLC’s internal
timer and counter function was used to
record the flow rate of the fluid per time
section and then to utilize the rate of flow
of the fluid in each section, to calculate
the tube pressure loss, from equation (1).
The unknown flow rate find out is just
between each section points. The total
pressure loss is equal to the total flow rate

of each section point'>.

h, =K,Q +AAA +K,0;
(31
The system pressure loss curve is
shown in fig. 6. The iterative method is
used to calculate the unknown flow rate

and A9 using equation (19). The results

are summarized as follows: First AQ is
set to 0.1; the unknown inertial flow rate
is set to 1; the difference between the

predicted O after iteration and the initial

predicted 9y is A9 , if AQ s less
than 0.1, then the estimated flow rate in
the system is the unknown value of the
system.

(2) After the relative component
parameters  are set using  the
HyPenu-software, the computer was used
to simulate the tube flow rate and the
pressure loss. Three data sets were
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compared and analyzed to establish the
flow rate vs. pressure loss chart as
presents in tables 1 and 2.

(3) Table 1 shows that the flow rate
in the tube is consistent with that from
continuity theory. The total flow rate in
each divided tube equals the flow rate in
the main tube. Two data sets are obtained;
one was predicted after iteration, the other
was predicted using the simulation
software. Comparing the two data sets
with the experiment results revealed a
difference error of below 1%.

(4) The predicted and simulated
values are little higher than the
experimental values, perhaps because of
the characteristic parameters of the fuel
and the characteristic coefficients in the
simulation. The values pertained to the
factory-gate standard of the Chinese
Petroleum Monitor Center, instead of
those for real diesel. The slight difference
between the maximum and the minimum
value was within the standard range. The
coefficients of friction for each tube
component, such as the elbow or the ball
valve, were from experimental data
widely used in industry. Therefore, the
values were close to those for a real
system. The difference was below 5% so
the results were within a reasonable range.

(5) The difference between the
predicted and simulated values was about
0.4%. General pipe simulation software
was used to implement the iterative trial
and error method cited by Hardy Cross to
perform the simulation. Although we do
not know the basic principles of Hypneu
theory, the numerical simulation method
is similar to that used by other simulation
software. Applying the iterative method
using simultaneous equations for each
loop to yield the correct unknown value
makes the prediction. The calculations of
Hardy Cross flow rate correction were
checked and the error (between the
predicted and the simulated values) was
found to be minor.

(6) The versatility of the methods
for designing pipes is confirmed, and their
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reliability and error values verified, using
three data sets.

(7) Table 2 compares the pressure
losses at each section point and indicates
that the pressure loss in the straight tube is
only a small fraction of the total loss. For
example, between nodes 4 and 6 is
installed an elbow and ball valve tube, the
pressure loss in which is many times
higher than that between node 1 and 2.
The Reynold Number governs the laminar
flow of a fluid system, although the flow
becomes transitional sometimes. The
frictional coefficient due to surface
roughness is smaller than that in the
turbulent area. Therefore, the factors that
primarily affect loss of pressure are the
flow rate and the number of minor tube
components. Therefore, the experimental,
predicted and simulated pressure losses in

the straight tube, Ql, 0, and 9, are
minor. (The difference is at hundredth
point) The pressure losses of the three
methods are assumed to be about the
same.

(8) In the aspect of choosing motive
power, from table 1, the total flow rate is
4.52L/Min and the system total pressure
loss is 3.83m. A working point at the
intersection between the system pressure
loss curve and the pump characteristic
curve is shown in Fig. 7. Therefore, the
pump output horsepower just meets the
power requirement of the entire piping
system. Increasing the pump power would
result in greater power consumption. If
the power is reduced, the piping system’s
power requirement would not be met. In
designing the piping system, the pressure
loss curve and the pump characteristic
curve were used to determine the flow
rate and type of pump that met the
requirements of the piping system. We can
also utilized dynamic equation to
calculate the pump efficient to realize
whether the pump is suitable for the
system?

4. Conclusions

Many  methods exist for
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analyzing and designing systems of pipes.
In this study an experiment was
conducted on a scaled-down fuel model
system, to obtain data on flow rate and
piping pressure loss. The unknown flow
rate and pressure loss were calculated
using the node flow rate conservation
equation and the energy equation of the
loop. The piping was then drawn using the
piping simulation software, HyPneu,
which is widely used in industry to
simulate flow rate data and pressure loss
data. A comparison of three methods
reveals their advantages and
disadvantages, the accuracy of which, in
relation to a real system, was verified.
Additionally, work could be determined
after the pump characteristics are known,
and the relationship among the parallel
pumps elucidated to clarify how the pump
power should be selected the during
design phase. There following three
conclusions are drawn.

(1) A computer is required to simulate a
large scale piping system, as it can quickly
perform speedy calculations. The feasibility
of a piping system design was verified by
software simulation, the iterative method,
and experimentation. The discrepancies are
all within a tolerable range. A more reliable
method for designing a piping system is
provided and verified.

(2) The piping analysis shows the loss
of pressure is not only affected by the
frictional force between the wall and the
fluid, but also by the flow speed and its
direction caused by the irregular shape of
piping elements significantly. A complex
piping layout must be avoided during design
phase to reduce pressure loss. The working
efficiency of the pump is a function of the
power provided and power required to
overcome the loss of pressure. If the power
required to overcome the loss of pressure is
less than the system requirement, then the

fluid in the pipe can not be pushed to the end.

However, if the power required to overcome
the pressure loss overcoming is excessive,
then resources will be waster and the cost
increased. In a general design, pumps are
selected that required a power to overcome
the loss of pressure that is just a little higher
than the system requirement. The best
approach is determined by analyzing the
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power output, the flow rate and the pressure
loss between single and multiple parallel
output pumps.

(3) A piping system has many
complicated elements. In real piping
intensive system, there are many mechanism
still can not be simulated, such as seal,
oil-water separator, special material and
special shape parts. The simplified model
was used herein to calculate pressure loss
and flow rate. In the future, we hope to
develop more accurate calculation methods
to resolve the complicated piping problem in
practical engineering.

References

1) White M. Frank: Fluids Mechanics,
2nd ed., McGraw-Hill, New York,
1988.

2) Hardy Cross: Analysis of the Flow in
Networks of Conduit or Conductor,
Univ. IIl. Bull. 286, Nov., 1936.

3) Adams: Journal of the Institute of
Water Engineers, 15 (1961) 415.

4) Dillingham: “Computer Analysis of
Water Distribution System”, Water
and Sewage Works, Part 1-5, Jan-May,
1967.

5) Barlow: ”Computer Analysis of Pipe
Networks”, Proceeding I. C. E., 43
(1996) 249, June.

6) M. Chamdrshekar: Journal Hydraulic
Div. ASCE, (1980) No.Hyl, 133.

7) Roland W. Jeepson: Analysis of Flow
in Pipe Networks, Butterworth
Publishers, Boston, 1976.

8) Betamio A. De Almeida, and E. Koelle:
Fluids Transients in Pipe Networks,
Computational Mechanics Publications,
Crown House, 1992.

9) Chich-Ko Ma: Auto CAD in Water Oil
Pipeline System of Naval Vessels, The
Plan Report of National Science
Council, 1996.

10) Fitch E. C. and Hong 1. T.: Hydraulic
Component Fluid Power Design



IR S8 S Y EARITEI $O5F

Journal of Ching-Yun University, Vol.28, No.1 (2008)

Series, BarDyne Inc, Oklahoma,
1997.

11) Da-Ding-Chang-I:  Whirl Pump
Design, sixth ed., Cheng-Yen
Publishers, Tainan, 1978.

12) Kung-Mo Lin: Analysis of Complex
Piping System Including Power
Source, National Chiao Tung
University, Master Degree Thesis,
Shin-Chu, 2001.

13) Ming-Der Fu: Naval Academic
Monthly Journal, 34 No. 7 (2000) 80.

Table Captions

Tablel. Comparison of flow rate between
each section point

Table 2. Comparison of the pressure loss
between the nodes

Figure Captions
Figure 1. Fuel supply system scaled-down
simulation model

Figure 2. Summary of fuel supply piping
system

Figure 3. Fuel system piping system
plotted by HyPneu

Figure 4. Set pump parameters Figure 4

Set pump parameters
Figure 5. Pump characteristic curves

Figure 6. System pressure loss curve

Figure 7 Working point by Intersection of pump

characteristic curve and system pressure loss
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Tablel Comparison of flow rate between each section point

Iteration result S/W simulation
Experiment

Predict Error Simulation|[Error
[Node 1-2 $4.45 4.56 0.3 4.52 0.3
[Node 2-3 [2.25 2.30 0.3 2.28 0.2
Node 2-4 [2.20 2.26 0.4 2.24 0.3
Node 4-6 [2.20 2.26 0.4 2.24 0.3
Node 3-5 2.25 2.30 0.4 2.28 0.3

( flow rate unit is L/Min ; error value is 9¢)

Table 1 Ming-Nan Fu
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Table 2 Comparison of the pressure loss between the nodes

. Iteration result S/W simulation
Experiment
Predict Error Simulation Error

[Node 1-2 0.030 0.030 0 0.030 0
[Node 2-3 [0.006 0.006 0 0.006 0
[Node 2-4 |0.005 0.006 0.2 0.006 0.2
[Node 4-6 {1.890 1.891 0.1 1.890 0
[Node 3-5 |1.890 1.894 0.3 1.892 0.2

(pressure loss unit m ; error % )

Table 2 Ming-Nan Fu
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Fig. 1 Ming-Nan Fu
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Model Type : SH1110 Num. Ports: 3 With: HPQ HPQ MTWw IN. D
C: t1D. ‘Fump1 ‘ Name : ‘ | Unit:‘Eﬂgﬁﬁh
Manufaclulel:| ‘ Part No - | ‘ Cost : |Sl].l]l] —| E_.? ..
Max Flow : ’—‘ gpm  Max Press : ’—‘ psi  Contamination : |—| ga Li1a
Design Parameters
Description Values | Units -]
1 _[* design level selection (1 0r2] 1 I
| 2 |*volumetric displacement [capacity] 0.5932 in“3jrev
|3 |* viscosity used for measurement 15 cSt
|4 | volumetric efficiency coefficientA0 0 X000
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Abstract

In this study, we first construct a systematic model to search adjusted production rate with integrated inventory
model under the best strategy. This model is considered to optimize total inventory cost under the general
strategy. In many literatures, it is not practical that adjusted production rate is known. This study assumes
fuzzy adjusted production rate, the use of the fuzzy focus, fuzzy language to find the estimated general total
inventory cost. We can get the best number of the buyer's ordering quantity and a vendor delivered integer
batches to the buyer. Finally, a numerical example is illustrated the results with the contrast between the fuzzy

model and the certain model.

Key words: Integrated Inventory Model, Adjusted Production Rate, Fuzzy Number.
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Abstract

For investors in Taiwan, stock price forecasting of high technology industries is very important because
most investments are in high technology industry. The stock price of high technology influences the Taiwan
stock’s index frequent fluctuation, especially the price of two companies: TSMC and UMC. Stock price
forecasting in high technology industries, however, is difficult. In this article we examine the forecasting
performance of using Bayesian vector autoregressive (BVAR) forecasts. In our examination we use
non-informative prior (diffuse prior) to compare with autoregressive (AR) by using two criterions. Our results
showed that the non-informative prior (diffuse prior) BAVR is the better predictive model, and we recommend

it to forecasting practice.

Key words: Bayesian vector autoregressive, Stock price forecasting.
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absolute deviation ;MAD) 157 52 #(root mean

TR 55
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square error ;RMSE) -

1. e S (MAD)

Yt _YAt
MAD = =t .
T

B ATV B AR ?ﬂr*Eﬁ MAD
F - T Ejjrrlrjf frRipu 21 2 MAD REiRe

MAD & 1= F:

SRR > i 2 R
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2. EHEZE (RMSE)

RMSE 0255 pasg o Z(YT V)
RMSE ') MOSTRIIRE 2 ofs e iy

S B R A IR
=t ,ﬁ‘i[[ JHZE U?’ Bk Fgﬁ‘}l/—“—ﬁﬁlggj_o

FESD Ff I =% pESD = %Z(et —e)’

4. HHTUIEZE (RMSPE)
ﬁ‘k
RMSPE 5T 6750 pyispE = Z(YI YT)
5. BT IS (MARD)
MARD FH T4 \arp = L Z|Y Y, ¥
Y,

t

5. AYRIFEEIEHN
Y- &y PR R IR

ERRUNE LRI Rk N e
Hio E};{aﬂqglt‘gﬁ[ﬁaﬂ 5 AR IR

FIIE T 1994109 % 2003/06 » 7 WA s
il ra;)@ e ;ﬁjﬁ‘q%?ﬁ@%f’%ﬁﬁ(r?ﬁ%
SRl B 1985/07/14 B Ty R

STl K 1994/09/05 ) o SR 2 SR AL

it f e ik B A2 (WSTS IC$ and IC
Unit)* ~ 5 fﬁ?{@iﬁi@(LEIf . F [ F[j }JF‘[
R(CED® ~ 7 £ i ;f“gmcu) b%vﬁ iy

i%?ﬁarp’jﬁj ?p@(ISM-PMI)gf‘“ (= e
EPR] o WPR] IR ERAS Y (SR (OECD) 2
= SR R LR (WSTS) eﬂel?‘l o Mg 1o
i S+ RIS Sk SRR o

(EEEELE Hﬁwg 30 5] f‘“ﬂ EEEES

3. R (FESD) WY RV o

FL ORI L D S RS PR R o

W TSMC UMC

Cycle Upstream Downstream Upstream Downstream
Cycle 1 1996/07~1997/12  1997/12~1998/12 | 1996/10~1997/11 1997/11~1998/11
Cycle 2 1998/12~2000/02  2000/02~2001/07 | 1998/11~2000/02  2000/02~2001/05
Cycle 3 2001/07~2002/05  2002/05~2003/05 | 2001/05~2002/08  2002/08~2003/06
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WSTSUNIT

WSTSS

- LEI
/> ~ N
N Ve cEl
BN \

P /1\\ ,
o - //_, —— IS \:\ 7 2 CLLIAP
X ~ —\— [SYRE
N=— \\§\— = )
-2 — —_ Ve CLINA

-4 -

-6

ISM_PMI

ume

TSMC

01/01/96 01/01/97 01/01/98 01/01/99

DATA

q‘éﬁls r [ﬁﬁ?&lrﬁﬁlﬁ:\ I:I = !—‘ﬂ’ilnil

FHFRINE R VRN > 7R R
S i TR - SR
A= fﬂﬁ%i B B gk P AR o TR Ry
FIEZS PTG oT 55 T W B & ﬁ%g\
2 W3R SR g S o S [ Bl
FEIV 42 {HENRIfE - Ep 30 [EENE )
A PURBRTRLELH [ TSR Y 2 [P KA
A ' |pYE YR (In Sample) » & 12 {f ]ﬁ*@iﬁﬂ[iﬁl Al
SRR S EPFILE LRGN ES R A EDPICE it 4
EIBVAR) VI {= 10 - P ERAEE I Uy R
(Out-of-Sample) - Fr I') £ 4 9t fv P
(out-of-sample ratio)£% 28.6%(12/42) »

51- g fi- UL
U5 Engle™ Granger (1987) » Hi— AR
HRH 0= [ TR R R T R &
FRRAELE PR LB VARSI - ]
LSl S Vi (el e Y (A Eﬁim 1 8-

£, - FUEEt

01/01/00 01/01/01 01/01/02

L Py R LR E%%Sr@?]ﬁi?ﬁ@%%i%ﬁ

SR AP

P (unit root) ¥ H E| 5 7 Augmented
Dickey-Fuller (ADF)I'] ¥ 252§y 7| Phillips-Perron
(PP)RPE g 3k » $59° IR T - ’Iﬂﬂ?‘[éfr} °
£ FE—L&‘E‘@DLLW £, 2 ;s_s{;n Egj;r ;:£7]“ ]|
ADFIEUS L2 B 5 GG L - W an )
KoFD o E“%LZFIJ{?%J f' 5 PHEETEH > T BT {F'ﬁ
ﬁgj(l996/07~1998/12)Hl » [ JAPAN-CLI Growth
=% AMERICA-CLI Growth %T[#\f: TRESTY o H
ﬁ}%"_«'&}'m}? SPHEARURE AN T o AR
RS R R L RRCEPURE - T 3T D AL
(1998/12~2001/7) flt > [= " LEI-Growth -~
JAPAN-CLI Growth®® ISM-PMI Growth %J:Ef(:
WEITI ﬂﬁ?'?‘/w}‘g ELPE R A Re T FAN A
T PSR AR R A EAREAGINE - 57 i
ZH1(2001/7~2003/5)fl 1> [ 5" IC unit Growth~IC$
Growth®® AMERICA-CLI T i 5791 o E gAY

S St »%‘u’} :

Time (1996/07~1998/12) Augmented Dickey-Fuller Test
First Order Second Order

Groups In Level Differentiation Differentiation
IC unit growth (3/12) -6.8130*
IC $ growth (3/12) -9.1762*
LEI-Growth -3.5374%
CEI-Growth -3.4714*
JAPAN-CLI Growth -1.2444 -1.8915 -2.6105*
Germeny-CLI Growth -3.1823*
AMERICA-CLI Growth -1.5772 -1.0275 -4.1334*
ISM-PMI Growth -3.0434*
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Time (1998/12~2001/07)

Augmented Dickey-Fuller Test

First Order Second Order

Groups In Level Differentiation Differentiation
IC unit growth (3/12) -6.6967*
IC $ growth (3/12) -2.8824*
LEI-Growth -1.6890 -1.9720 -3.8991*
CEI-Growth -2.7854*
JAPAN-CLI Growth -2.1429 -0.8467 -2.6608*
Germeny-CLI Growth -2.6831%*
AMERICA-CLI Growth -2.6424*
ISM-PMI Growth -2.2448 -1.4351 -3.2091*
Time (2001/07~2003/05) Augmented Dickey-Fuller Test

First Order Second Order

Groups In Level Differentiation Differentiation
IC unit growth (3/12) -12.4340%*
IC $ growth (3/12) -7.0747*
LEI-Growth -1.4447 1.0441 -2.9690%*
CEI-Growth -1.5793 0.9340 -4.0463*
JAPAN-CLI Growth -1.6070 0.3736 -3.4715%
Germeny-CLI Growth -2.1935 -0.5022 -3.5300*
AMERICA-CLI Growth -3.4466*
ISM-PMI Growth -1.4149 -0.1207 -4.6896*

SYRIHIR PR
] PR ) Vﬁ; ] Tl 4 BT R ORBGRL
AT PRLAS IR SRR [ SRR 3 R e

5 NEEEY E”WH 1B fjiji Granger(1969)
“F/\'FTJI' ERZE > ET PR “%JFTJ
[t E -

Granger[N g tix iﬁﬁﬁ’ﬂg'lﬁ?ﬁt“{ﬁlﬁjﬁl
BRSPS A B
MERIEFE !« F 3 puX el i &) ity
ARV S P FRAX ARBYERY ARV o

Y RBGTELX ARG o BETRH SR T A ]
’J""/IJE‘J'E”T#I(’EE\’@”‘E‘?EﬁF TR F gy -
) > FHIBISHREE A > FUBEEE P G g
T%'!llk PEEP R R 0 AN TSI R e
RSP [p B IS R R (VARYSE F IR B 1SS
b (BVAR)}J;I% ﬁ} SIERN A R R 2N r,rg
e ;'-H'FA%EH‘\ TR o o R R Pl B

FORYEP o e A SRR I N 2 E*JF‘%%JII

FlA> Granger [ T‘J[h:‘Eﬂt SPPTY % R
RLfE ER AR Y o BT }F%Jq i T, — B

s ‘»rl
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ISM-PMI Growth = ffstfdgle ' 517 4 7R
FIE Fg2 SRR R HAGE( (e B 1Y =
F)9t > P TR B G AR (A
OZE R S AR YA PR O 2000
ERENUEE S 1 P U
220% ~ V40 7 21% BT FORIR » [oln S2
B TRV TR 5 > ] 2000 1) -2k
BT Y ] = 36%) ) o (IEK-ITIS 7 i
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I ICS growth ~ IC Unit growth ~ CEI growth
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¥ - NASDAQ Filir FREAFEE * 470 - 2
CREESE L et R
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2001 F SBEEFE L F1 1990 F (I Fig
s o iy A SR PR SR B R RS 5 I

RS IC T =t > (I (TR B >

Neil & Larry & Michael (1998 & ) #|*'| B/B fii
E":@Z}F’r“r’?fﬁﬂ AN AT o
T+ 2001/07~2003/05 IF% IEiﬁF [li/{:?r)l“

HIE & ICS growth ~ IC Unit growth iy (e
Fi A1 4 OFRUVIE > g R RS T[_’[;H_I. o
(O B8 S VR BT e
P SR Al IR SO
fl: fol Ry R Pyl 5 2 R |CE]5|J§F[ BV (2 s

oy

MU= o7 V- (2 EE I 2003) 0 0SB
fi J“[ IF"} F, (1999 & {19 32% =™ =54 20%F |
VEPURZS(IEK-ITIS FH#(2003 & 4 F]))

E[ 1I'] - Granger .V W%J%% s BN
1. IC$ growth ~ IC Unit growth [FqAE T ﬁ%&
PR flat P BTl > S5 S0 E T A (Y L A
P R T (PR
ERARE - CE e T Rl
SB[
TREET ST F‘rJ PJ, FEpE RS e
@wﬁﬁmwﬁﬁwf““wﬁ&¥@m4
o ﬂﬂ[ﬂ%ﬁrﬁﬁﬁ ( parsimonious parameterization ) [l
B L F PTG o Y
PR [ (over-parameterization) aﬂ?[ﬁlgé{-:“ Sia
o FPHERIR] AIC YERETV VAR s

o[ T

T\/

f}ﬁﬁfll@'*@%;iﬁlb FJ o b > I AIC fififs | 8 Eb s =1 “EFJF b=
Samsung & DRAM ~ LCD ~ =413 - i TS WY 4 s e
M R = SR SRR T )
. 3. Granger P g
(1992(')‘;:99 , IC'S growth Igfo‘;"t‘; LELGrowth ~ CELGrowth JAPAN-CLI  Germany-C ~ AMERICA-  ISM-PMI
8/12) -value (3/12) (3/12) Growth LiGrowth  CLIGrowth  Growth
Lag 1 0.00036*  0.03766*
TSMC 1442 0.04007%  0.00367* 0.00782*
Lag3 0.00277*  0.00127* 0.01262*  0.00446* 0.03550%*
Lag 4 0.03254*  0.00505* 0.01529*  0.00942*
UMC Lag 5 0.04303*  0.00726*
Lag 6 0.03514*
(]992?1;200 . IC'$ growth Igfoi‘;‘t: LELGrowth ~ CELGrowth ~JAPAN-CLI  Germany-C  AMERICA-  ISM-PMI
1/07) (3/12) (3/12) Growth LI Growth CLI Growth Growth
Lag 1 1.5E-07*  9.2E-09* 9.1E-08* 2.1E-07* 1.9E-07*
TSMC  Lag2  0.00080* 0.00196*
Lag 3 6.8E-05*  0.01775* 0.00030*
Lag 4 0.00024*  0.00425* 0.00785*
UuMC Lag 5 0.00978*  0.02522* 0.00157*
Lag 6 0.04343*
(2003(2?200 » IC $ growth ;I;So:;ﬁ LEL-Growth  CEL-Growth ~ JAPAN-CLI  Germany-C  AMERICA- ISM-PMI
3/05) -value (3/12) (3/12) Growth LIGrowth  CLIGrowth Growth
Lag 1 4 9E-09* 2.7E-09* 1.9E-06* 5.4E-08* 0.00131* 2.0E-07* 0.00018* 3.8E-08*
TSMC  Tag2  003235% 002612
Lag 3 0.00660*  0.00062*
Lag4  0.00493* 0.00013* 0.03642*
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Lag 5 0.04558*  7.9E-05*
UMC Lag 6 0.00266*

R PR

e 4. FiTnE B

A Wl AIC T o 1]
IC$ growth ~ IC Unit growth ~ Japan CLI growth + Germany-CLI -62.4237 2
Growth ~ ISM-PMI Growth (1996/07~1998/12)
IC$ growth ~ IC Unit growth ~ CEI growth(1998/12~2001/07) -58.9905 1
IC$ growth ~ IC Unit growth(2001/07~2003/05) -77.2325 1

SR AP
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FHESEIEEE (MAE)! Jbeﬂj,ﬂ? (RMSE) [y RMSPE %* MARD = “fiifg 9t » H it
1@13‘??[@1@{“ T [l PRI = R AR (p)¥itzs #32FF] FESD Frfo e flgshs.
YEBN T TR e F R BLRE [V Apves - FESD #6] [IRERY
i aaﬁFMD%L 5-%6- R I TR T o T RS
fke 5 PRy 2 SRS R T 4 s .
RTS8 B Slladin 2. TERE SR 2 W
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- TP AT I BVAR) i 7 6

.07 —rmiF“"q‘Kﬂ,;ﬂiﬁ%ﬁl JE# =4 el Etpo - FIT 1998/12~2001/07 =* 2001/07~2003/05
[fil > AR(P)FVISLETHERLI 19 o 2, P A =Ry st 78 #] > DBVAR v i 5f ik
[V DBVAR 18] » 25 (YRR 5 F ] ﬁ,ﬁjgj DBVAR(average) [V i 5 % ¥7 > |0]
[HNEeSE S Y AN S RN 1996/07~1998/12 ¥ # [ P 5
fill fit~1 +5(2[] DBVAR (average))== 4 F| ¥ DVAR (average).V 51k 4+

# 5. Flyﬁﬁlﬁar i rcr»air 2Eﬁ4 qglgg&w}j Hﬁgxr {)ﬂgiﬂﬂ Nt d

(EE=UER! PR 2 PR 3

LT 1997/12 2000/02 2002/05

DBVAR 1997/12* 2000/03* 2002/09

TSMC DBVAR (average) 1998/01 2000/04 2002/08*
AR(p) 1998/04 2000/04 2002/11

ggrfif 1997/11 2000/02 2002/08

DBVAR 1997/12 1999/10 2002/10

UMC DBVAR (average) 1997/11* 2000/04 2002/08*
AR(p) 1997/12 2000/02* 2002/12

CVRIR PR
RGPS R ) RS R AP

TSMC UMC

RMSE MAD FESD RMSPE MARD RMSE MAD FESD RMSPE MARD

Time AR(p) 002724 013893 0.09199 030854  0.68550  0.16503  0.13893  0.09199 030854  0.68549
(1996/07~ DBVAR(average) ~ 0.00110  0.02559  0.02172  0.09351 027457  0.03312  0.02559  0.02172  0.09351  0.27457
1998/12) DBVAR 000286 004373 003173  0.13482 040618 005344 004373 003173  0.13482  0.40618

Time AR(p) 001463 010625  0.05986 043570 147546  0.08281  0.07445  0.03788  0.41386  1.84858
(1998/12~ DBVAR(average) ~ 0.00368  0.04644  0.04043 025261 078281  0.0634 005116  0.03911 053354  2.12442
2001/07) DBVAR 0.00086  0.02177  0.02037  0.11980  0.36853  0.0634  0.04855  0.03956  0.52742  2.09873

Time AR(p) 0.00686 007445  0.03788  0.41387  1.84858 010935  0.09513 005684 039024 172842
(2001/07~ DBVAR(average) ~ 0.00402 005116  0.03911 053354 212442 007023  0.06743  0.02065 035542  1.90914
2003/05) DBVAR 0.00379  0.04855 003956 052742 2.09873  0.03234  0.03035 001177  0.19322  1.05985
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Abstract

Prior research into justice is mostly from a perspective of organizational behavior. Along with the
emerging of service industry, justice is further applied outside of the organizations. However less attention has
been paid to marketing channel, in particular, the robust of a measure of channel justice. Using Structure
Equation Model (SEM) and confirmative factor analysis, this study examines the reliability and validity of the
measurement of channel justice in order to construct a robust measurement for further research. Sampling from
407 non chain retailing companies, the results of this research demonstrate that most indices are qualified and
achieve requirements of researchers, showing that the measurement has featured certain stability and
robustness. The finding of this research also reflects that among the three justices, distributive justice has the
highest loading, followed by interactional justice and procedural justice. It appears to imply that the retailing
industry in north Taiwan are more concerned with the ratio between their input and rewards. Theoretical and

practical implications are discussed.

Key words: Justice, Measurement construction, Cross validation, Retailing industry.
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P=.0.001 FiF ¥ > '] X @B]ﬁlfﬁfn[,%‘%l
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Sg {1 17 Fpﬂﬁsﬁﬁg%g,lgwﬁ m:ﬂ M R 0.812%** | 0.594 0.660
-~ Isg,ﬂ @\Fﬂ%ﬁ'ééﬁjﬁ e {,ﬂ:p YR 0.782%** | 0.780 0.611
s i3 B [ ot 0.823*** | 0.600 0.677
SEE B BRI AL A A A 0.844*** | 0.510 0.713
S (R 3 e ﬂ'[y{‘ffjﬁl - 0.763*** | 0560 | 0.583
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N Sglﬁ (Sl SR e cadli] [‘Jﬁ} B RLE TSR 0.792%%** 1.498 0.627
Sj,Iﬂ T s~ EVIES (PO F 2. rmgfu\ 0.759%%* 1.052 0.576
j SRS SR S E O ) E@ﬂ\“l& i 0.691%** | 1.633 0.478
51— I Btk oot
53 el 2 0.792%** 0.379 0.627
R 0.639%** 0.709 0.385
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PR Ry SRl R AT
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FABLEL T AR~ lﬁlﬁ%ﬁiﬂbﬁ (it o FPpERL = CAIC 7SI EANSE > [ Cudeck and
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Abstract

By the 1990s the martial art novelist Jin Yong had emerged as one of the most popular Chinese novelists
of the twentieth century.  This essay examines reasons for this success with a focus on the People’s Republic
of China’s Reform Era (1980s and 1990s). It argues that the appeal of Jin Yong’s stories extended beyond the
work’s strong characterization, plot, and contribution to the Chinese martial arts genre. The structure and
idealism of Jin’s work also spoke to burning contemporary issues of morality, tradition, modernity, and
individualism. Partially as a result, this work evinced a distinctive resonance both with overseas Chinese at

the time it was written and with multiple generations of Mainland Chinese in subsequent decades.

Key words: cultural nationalism, Chinese Cultural Revolution, Reform Era, Jin Yong, martial arts novels,

modernity, individualism.
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1. Introduction

Novelist Jin Yong & ‘:F’j(Cha Liangyong g‘, LE,
1924-) is one of most celebrated Chinese writers of
the late twentieth century. His fourteen tales
fathering a “New School” genre of martial arts
(wuxia &) fiction have captivated the Chinese

world, with fans spanning the political spectrum from

Deng Xiaoping to Jiang Jingguo (Chen Mo 1999a:2;

Yan 1999a:8-12,29-30; Liu 2001:12-15; Hamm 2005).

By 1994 Jin Yong’s books had sold some forty
million (including pirated editions, upwards of one
hundred million) copies, with over a hundred million
readers. By 2000 he had become “arguably the
most widely read living Chinese novelist” (Barmé
1999:83). This fame incited a commercial sensation
extending into movies, television, comics, computer
games, websites, and popular literary criticism.'

Jin Yong achieved enormous popularity in 1980s
and 1990s China. This essay explores reasons why:
a response to both John Hamm’s insight that “the
migration of Jin Yong’s fiction to ever wider
audiences is a fruitful topic for further study” and
Yan Jianyan’s query concerning this fiction’s
transcendence of political boundaries (Hamm 1999a:
116; Liu 2001:19).  Existing “Jin Yong Studies” (Jin
Yong xue S’?J%?') identify the excellence of the
author’s plot, characterization, and depiction of

martial arts.>  There were, however, other factors

' The “Jin Yong Phenomenon” itself has received
scholarly examination. See, for example, Minford
1993:1-3; Chen Mo 1999b; Chen Pingyuan 1999;
Song 1999; Yan 1999a:1-13; Wang 2001:1-22.  For
biographical information on Jin Yong, see Minford
1993:4; Leng 1995; Jin and Daisaku 1998; Fei and
Zhong 2002; Hamm 2005.

2 A bibliography of the “Jinology” literature to
1997 can be found in Xu 1997.  The bulk of this
literature is popular discussion, exemplified by the
“Jin Yong Teahouse” series published by Yuan-liou.
Work over the last decade, however, has also
included new studies of scholarly orientation,
characterized by more rigorous focus, critical inquiry,
and methodology. See, for example, Song 1999 and
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deserving attention. As this essay will illustrate, the
structure and idealism of Jin Yong’s work also spoke
powerfully to the concerns of both overseas Chinese
and different generations of his Reform Era mainland
Chinese audience, giving comforting commentary on

popular issues of tradition, morality, modernity, and

individualism.

2. The Early International Popularity of Jin Yong
Fiction

Jin Yong wrote fourteen martial arts novels
between 1955 and 1972, originally released in the
form of Hong Kong newspaper serials. The success
of these stories allowed Jin to launch his own paper,
the Ming Pao ]33 in 1959. He served as editor
of this budding publication, financing it with
continued marital arts fiction — works such as
Shendiao xialii fHHE-RE ]'ﬁ(The giant eagle and its
companion), Xiaoao jianghu < @i ﬁ!ﬁ (The
smiling, proud wanderer), and Luding ji 'fu J[ﬂl:fé'a
(The deer and the cauldron).  Jin’s stories enjoyed
considerable popularity among Hong Kong and
overseas Chinese audiences, but were banned in
China and Taiwan, reaching these shores only in
pirated editions (Hamm 2005: 114-167).

There were many reasons why Jin Yong’s stories
enjoyed such international popularity and were able,
through the strength of this popularity, to sustain the
Ming Pao in its early years of publication. Jin’s
writing is generally of high quality, encompassing
intricate plots, strong characterization, creative
martial arts, engaging locations, heroic moral values,
romance, and history. It has strong appeal as fiction.

Arguably, however, it was Jin Yong fiction’s
distinctive approach to traditional Chinese culture —

critiquing it in the context of celebrating it — that gave

Yan 1999ab.  Arguably one of the most valuable of
the new works is Daisaku and Jin 1998, a collection
of interviews with Jin Yong.
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this work it deepest overseas resonance. As we will
see, this vision of tradition, and the manner that it
remained open to differing (and even contradictory)
interpretation, later aided the spread of its popularity
to China in the late twentieth century.

The Proud Wanderer

The novel Smiling,

(hereafter: Wanderer) provides an illuminating

example. In this story we see a defense of essential
elements of Chinese tradition, wielded flexibly to
overcome the perennial hypocrisy and violence
attributed to Chinese political competition. The plot
spoke to overseas intellectuals particularly concerned
about the anti-tradition Chinese Cultural Revolution
of 1966-1976. Arguably, this story echoed in general
form their own desired defense of China’s tradition.
To understand the nature of this resonance and
its broad appeal, it will be helpful to briefly review
the tale of Wanderer. As we will see, this story had
a strong attraction (if for different reasons) not just
for overseas Chinese at the time it was written, but

also for later generations of Chinese within China.

3. The Story of Wanderer

The story of The Smiling, Proud Wanderer is
one of deception, false appearances, and power
struggles between competing martial groups. As the
tale begins there is a deteriorating détente. Formally

upholding the banner of morality is the swordsman

%f

Their nemesis, branded as

alliance of Song ‘liégj, Tai %, Heng fi; Hua &', and
Heng fE mountains.
wicked, is the “Divine Cult of the Sun and Moon” (ri
yue shen jiao ['*|#5%). These opposing forces
stand in unsteady balance, subject to the occasional
intervention of outside groups from Shaolin ‘D#F,
Wudang ¢ ?l[, Emei, and Kunlun.

The frail equilibrium established between, and
within, the warrior cliques is disrupted by the

reappearance of the bixie jianfa ‘Fﬁﬁl?{fefsﬂ % (Evil

160

Evading Sword Technique) — a potent weapon
capable of decisively shifting the political balance.
Generations prior, war over the Evil Evading Sword
Technique had rocked the martial arts world and, as
the story begins, ambitious men are again drawn to it.
The owners of this invincible fighting technique, the
Lins of Fujian, are massacred, leaving only the son

Lin Pinzhi #£71 /

~

a weak young man hounded by
powerful martial arts masters. Lin, obsessed with
revenge, seeks to regain the bixie jianfa. Echoing
him in intent, if with different designs, are Zuo
Lengchan }‘{ﬁﬁﬁj, the Song Mountain leader of the
swordsmen alliance, and Yue Buqun FT'[ T HE, the
“gentleman” head of Hua Mountain.

Into this tumult stumbles the story’s protagonist
Linghu Chong "&J TN, the mischievous but
goodhearted head disciple of Hua Mountain. An
innocent, he comes gradually to pierce the facade he
has accepted as reality, revealing a seething world of
political machination and betrayal. Zuo Lengchan
strives to forcibly unite all of the sword cliques under
his control. The deposed leader of the Cult of the
Sun and Moon, Ren Woxing [=FV /=, struggles to
regain and extend his power over the “rivers and
lakes.” And, surreptitiously, Linghu Chong’s master
(shifie i)~ ) Yue Buqun murders and lies to replace
Zuo Lengchang. In this climate of power grabs
and moral hypocrisy, Linghu is compelled to take
sides according to circumstance and his sense of
decency (a reflection of traditional Chinese morality)
rather than formally drawn political lines. He
comes to oppose Song Mountain, the Cult of the Sun
and Moon, and eventually even his venerated master
Yue Buqun.

This, however, is a long and difficult journey. As
a Hua Mountain disciple, Linghu Chong is wrongly
punished [inadvertently learning the Dugu jiujian &

T uggl (Nine Blades of Dugu) fighting technique],
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injured, and then expelled, forced to become a
wanderer. Burdened by illness, gripped with
remorse, pining for home, and contemptuous of his
right. He

i) Ren

Yingying [= %7 %7, liberates Ren Woxing (Ren

worth, Linghu yet clings to what is
befriends the “Sacred Girl” (sheng gu

Yingying’s father), organizes a league of “Left Hand
Path” rascals, rescues the nuns of Heng Mountain,
becomes the Heng Mountain head, foils his master’s
world-domination plot, and finally reestablishes
peace in the world of martial arts. Having done this,

as much by reflex as design, Linghu Chong then goes

into reclusion with Ren Yingying as his bride.

4. The Significance of Wanderer for Overseas
Chinese Nationalists

The resonance of Wanderer for overseas Chinese
Cultural Revolution’s

thinkers alarmed by the

destruction of traditional culture is reflected in the

flexible action and ultimate success of Linghu Chong.

Here the swordsman represented not the strict form of
traditional culture, but rather its essence. His free
action held a moral veracity that clearly contrasted
with his opponents’ hypocritical manipulation of
traditional morality.  Linghu Ching, in effect,
embodied a path of action in which the purity of
Chinese tradition (flexibly defined) could overcome
the challenge of China’s political power lust (more
clearly defined). In this way, Wanderer presented a
popular culture vision for how China’s tradition could
survive and thrive (Hamm 2005: 114-136).

Jin Yong himself acknowledged the connection
between the vision of Wanderer and the
destructiveness of the Cultural Revolution in which
“those in power and those in revolt against them
shirked no extremes, and the foulest aspects of
revealed in their most

human nature were

concentrated form.” His reactions to these events
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were discussed in his fiery Ming Pao editorials, as
well as “naturally reflected” in his concurrent martial
arts fiction writing (Jin 1980: 1993-1994)

Research by John Christopher Hamm reveals the
parallel and inter-connected manner that Jin Yong’s
media empire, particular the Ming Pao and Ming Pao
Monthly, also appealed to overseas Chinese working
beyond Communist China’s political influence. As
the Ming Bao increasingly came to define itself in
opposition to Mainland Chinese politics, Jin Yong
displayed an “increasingly confident sense of
mission” that concurrently shaped his media ventures
and martial arts writing (Hamm 2005:114-136).

Although a precise relationship between the
Wanderer text, Ming Pao editorials, and the reaction
of overseas Chinese readers is impossible to fully
corroborate, at least three important connections can
be drawn. The first pertains to the nationalist
imperative of Jin Yong’s response to the Cultural
Revolution. Just as the setting of Wanderer includes
all factions of the martial arts world, so too did
Chinese culture purportedly encompass all Chinese,
at home and abroad. “Although our bodies are
overseas,” Jin Yong wrote on 8 June 1966, “we are
yet the descendants of the Yellow Emperor; we
should be intensely concerned with the developing
struggle of the Chinese Communists” (Zhang 2005).
This outlook was of particular practical importance to
Hong Kong thinkers (and the Ming Pao audience) as
it was clearly only a matter of time before the colony
returned to the Chinese fold. Indeed, at the time
Hong Kong was already being rocked by leftist
Cultural Revolution-inspired riots and disturbances.

A solution was needed that would (as on the
conflict-ridden world of Wanderer) bring peace to

competing factions and restore much-desired order.

As Jin wrote on 22 May 1967: “We must first seek

3 This translation is from Hamm 2005:164.
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peace and stability, then gradually seek out methods
to eliminate mutual prejudice...The people of Hong
Kong do not wish this vessel Hong Kong to capsize.”
Ways, that is, were needed to ensure that there would
be “a feeling of mutual concern for those in the same
boat” (Zhang 2005: 174). Clearly Jin felt that he

and fellow overseas Chinese thinkers had a
responsibility — indeed, a unique one given their
intellectual independence -- to find these ways
(Hamm 2005:135).*

The second connection seen between Jin Yong’s
Wanderer and his Ming Bao editorials lies in the
perceived moral solutions to contemporary problems.
Here the novel’s depiction of Linghu Chong as
naturally moral in a traditional sense conflates the
two most important elements of the overseas Chinese
response. The first element, as Jin suggested in a 23
May 1967 editorial, was a call for “resolute
self-control and calm rationality” in the face of
bloodshed and mindless greed. “Who is right or
wrong in the matter can be slowly debated and sorted
out, “ he exhorted.

2005:174-175).

“We have the time” (Zhang
The resonance of this public view
with the Shaolin abbot Fang Zheng’s call in Wanderer
for all to “take a step back” is no coincidence.
Wanderer’s final peaceful agreement between rational
competing parties, bringing order to the world of
martial arts (and the marriage of its disinterested
chiefs, Linghu Chong and Ren Yingying) was Jin’s
ideal resolution to the conflict between Chinese.

A related moral solution lay in a flexible new

orientation toward China’s cultural tradition. When

* In a Ming Bao Monthly editorial, Jin Yong
explained the special role he saw for Hong Kong:
“While China is presently in a condition of chaos,
Hong Kong is one of the few places to offer the
freedom and the opportunities that will allow Chinese
people to create a scholarly culture. Therefore
Hong Kong’s unique environment seems to require
that we take on a special mission.” (Quoted from
Hamm 2005:135.)
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the Cultural Revolution attacked China’s culture with,
as Jin Yong wrote, the most destructive impact since
the first Qin emperor’s “burning of books and
burying of scholars,” opponents such as Jin Yong
defended this tradition and looked to it for solutions
to the contemporary plight. The 1966 launch of
the Ming Pao Monthly, a “non-profit magazine
promoting culture and understanding,” and the 1967
Ming Pao compilation of documents on the Culture
Revolution reflected this aspiration (Jin 1967). In
this context, consider the nature of Linghu Chong’s
power in Wanderer. The moral imperative he obeys
is not merely rational and selfless, it is a reflection of
reimagined Chinese ideals — Jin Yong’s summation of
the beliefs of “China’s ancient philosophers.”
Linghu Chong’s respect for moral authority and
Confucian relationships, love of Daoist freedom,
delight in traditional (particularly wine) culture, and
ability to fuse it all into natural but potent moral
action created a larger social ordering. As
hypocritical power-hungry attacks rend the world of
Wanderer, it is Linghu’s devotion to China’s essence
(if not always exact form) that eventually triumphs.
The third connection seen between Jin Yong’s
Wanderer and his Ming Bao editorials lay in a
defense of freedom of moral action. Promotion of
culture and peace arguably requires flexibility to
think and act as conditions warrant, a view most
fierce

conspicuously seen in the Ming Pao’s

13

independence and ‘“’non-aligned’ solidarity with the

Chinese people.” This freedom, Jin Yong said, was
critical to “to making an active contribution to the
future of Chinese culture and the Chinese population”
(Hamm 2005:127; Zhang 2005:193-194). With the
stark divisions of Hong Kong’s 1960s political scene,
Ming Pao views came under intense attack for
upholding independent views. Jin Yong responded

with a series of editorials insisting that opposition to
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the policies of the mainland government (such as
nuclear weapons tests) was necessary and not a
betrayal of the Chinese people (Jiang 2001:56;
Hamm 2005:127-128). These conflicts eerily echoed
the tenor and progression of the Wanderer story, as
Linghu Chong is alienated, maligned, and threatened
for acting correctly and in opposition to scheming
power-seekers. Nevertheless, in Wanderer — and,
Jin suggests, in the Ming Pao -- it is precisely this
freedom that proves key to creating new peace and
cultural order.

5. The Revision of Jin Yong’s Martial Art Novels

Following the completion of the Luding ji in
1972, Jin Yong officially retired from martial arts
fiction. The next decade was spent in the revision
of his major works. This labor culminated in Jin’s
Collected Works, a series now found in virtually
every bookstore in the Chinese world.’

The revisions found in the Collected Works were
influenced by two important changes in Jin Yong’s
life. The first, and perhaps most profound, was the
writer’s conversion to Buddhism after 1976.  Jin

had long sympathized with Buddhist ideals,
dignifying them disproportionately in his affirmation
of traditional culture. His turn to religion and
religious writing, however, provided added incentive
to emphasize precepts he deemed key to China’s
spiritual regeneration. As he explained years later,
Jin believed that market commercialism had obscured
spiritual values. Humane ethics needed to be
nurtured in response: the moral world-ordering of
unconditional

Confucianism and

goodness-imperative of Buddhism. Sharpening

these themes in his martial arts fiction, he promoted

> For an English version of the Luding ji, Jin Yong’s
famous anti-martial arts novel, see Cha 1997,
translated by John Minford. The question of the
revision of Jin Yong’s serials, particularly Sword of
Loyalty, is examined in Hamm 1999b.
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the positive essence of Chinese tradition as he
understood it (Chen Mo 1995:82-84; Jin and Daisaku
1998:185-186, 224-231, 392-393; Jiang 2001:63-67;
Fei and Zhong 2002:71).

The second important change affecting Jin
Yong’s revision was China’s political reform after
Mao Zedong’s death in 1976. The fall of the Gang
of Four and rehabilitation of Deng Xiaoping ushered
China into a period of political relaxation and
economic liberalization, in which Deng’s seminal
“Four Modernizations” policy softened the rigid
domination of culture in evidence during the Cultural
Revolution. In this freer context, one desired by Jin
since the early 1960s, the author found greater
acceptance of his writing’s themes of patriotism,
humanism, and cultural identity. His depiction of
tradition superceding obvert political allegiances
ceased to be seen as a threat of the same order.
Such change and new optimism concerning it
provided enhanced incentive to refine descriptions of
cultural ideals (McDougall and Louie 1997: 329-336;
Hamm 1999b; Hamm 2005: 168-197).

By the 1980s, Jin Yong’s works — well-known in
overseas communities -- had been opened to the
wider Chinese world. The 1975 rescinding of a
political ban in Taiwan led to the 1979 appearance of
the Collected Works in Taiwan. Close on its heels,
relaxed policy in the People’s Republic of China
ushered in the release of these novels in 1980. This
transition set the stage for the writer’s rise to
international stature, commencing what Lin Bachun
refers to as the “Age of Jin Yong” (Lin 2000:1-3; Fei
and Zhong 2002:24-29).

6. General Causes of Success in Reform Era China
By the mid-1990s Jin Yong had emerged as one
of the top writers in Asia, inspiring a raging

controversy over his position in modern Chinese
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literature -- ranking from “spiritual opium” to the
fourth finest writer of the twentieth century.
Regardless of dissenting scholarly opinion, the
Chinese public clearly embraced Jin, with a “Jin
Yong Craze” (Jin Yong re S’F‘JZ‘;‘E) that extended
equally to both the “cultured” (ya 72 ) and
“uncultured” (su (5 ) branches of society. °
Widespread attention pulled this author’s stories into
the mass culture of T.V. serials, movies, comics, and
P.C. games. Devotion likewise sustained popular
commentary of a quantity far exceeding anything
amassed on modern Western counterparts such as
R.K. Rowlings or J.R.R. Tolkien (Chen Mo 1999b;
Song 1999:1-56; Yan 1999a:8-14).

There are numerous reasons for Jin Yong’s
success in the 1980s and 1990s. Again are the
conventional reasons that explained this author’s
success among overseas Chinese. Jin’s writing is
generally of high quality, encompassing intricate
plots, strong characterization, creative martial arts,
engaging locations, heroic moral values, romance,
history, and a general celebration of Chinese culture.
At a distance from both elitist May Fourth and
didactic Socialist Realist literatures, Jin Yong’s works
also provide accessible “middlebrow” tales with a
traditional favor and distinctive semi-classical
language (Wen 1997:49-55; Chen Mo 1999a:1-18;
Chen Mo 1999b; Yan 1999b:544-552). Scholars

such as Song Weijie compare the author to Western

6 Jin Yong’s (and martial arts fiction’s) rise to
national prominence was not without its opponents.
In the 1990s, writers such as Liu Jin, Wang Shuo, and
Yan Lieshan criticized this work’s violence,
incoherence, lack of realism, and inconsistency with
May Fourth ideals of literature (Peng and Zhao
2003:289; 309-311).  Wang 2001:11-113 provides
related criticism that this fiction impedes the
construction of a lawful society.

7 The striking manner that Jin Yong has been able to
reach both intellectuals and non-intellectuals is
discussed in Chen Mo 1999b, Song 1999a, Yan 1999a,
and Wang 2001.

genre masters such as lan Flemming and Arthur
Conan Doyle. He argues that Jin’s martial arts
stories likewise contribute to a post-industrial age
“mythology” of literary substance, commercial

potential, and broad cultural appeal. The
utopianism inherent in his work connected in
particular with the escapism of 1990s Chinese mass
culture, with a strong marketability as entertainment
(Song 1999:1-20).

The explosion of attention to Jin Yong’s work,
as to popular fiction generally, must also be attributed
to the broader rise of commercial publishing,
emerging as a vital economic force in the 1990s.
Looser restrictions enabled the de facto replacement
of the existing “socialist literary system” with a
publication network governed by the goal of profit
and directed through an alternate “second channel” of
distribution. In an environment in which publishing
increasingly responded to public demand, martial arts,
romantic  fiction

detective,  and acquired

unprecedented popularity. Jin Yong’s work,
combining elements of these genres, found a
powerful niche located between blurring boundaries
of high and low brow literature (Zha 1997:136-140;
Link 2000:35-36, 174).

In addition, Jin Yong works such as Wanderer
had a distinctive appeal to the “Third Generation” of
Chinese raised under the flag of the Chinese
Communist Party: a key demographic of the Reform
Era market. For those of this generation, Jin’s
depiction of morality — in response to the Chinese
Cultural Revolution -- offered comforting elements of
both the familiar and the subversive. The protagonist
of Wanderer, Linghu Chong, (somewhat ironically)
mirrored the revolutionary heroes of Culture
Revolution art, possessing common chivalry, humility,
and affinity with the masses — all positioned in a

world in need of political guidance (McDougal and
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Louie 1997:368-369). In this context, Chen Mo
observes how this famed literary swordsman could be
understood to play the role of anti-feudal hero (Chen
2001:166-170).

Concurrently, Jin Yong’s stories, Wanderer in
particular, also spoke to those who suffered during
the Culture Revolution. Characters such as the Hua
Mountain head Yue Buqun embodied the abuse of
power and moral hypocrisy attributed to leaders like
Mao Zedong, whereas the freedom-loving Linghu
Chong provided an opposing — and prevailing — voice
of non-political moral sincerity. Indeed, in
Wanderer’s cautionary tale of power’s corruption of
the

that

individuals one observes similarities with

anti-Cultural Revolution “Scar Literature”

emerged in the late 1970s. Wanderer, presaging
Scar Literature, profited from the catharsis and
“longing for a sense of cultural continuity” that
fueled this fiction’s popularity (Barmé 1999:83; Link
2000:4-5, 15-33; Chi and Wang 2002:53-54).

In considering the general causes of the success
of Jin Yong fiction, one must also observe the rise of
Jin Yong himself as a figure of international stature.
By the 1980s, and indeed into the twenty-first century,
this writer has risen to the position as not just a
national treasure, but also a treasure of the Chinese
people. In this regard, he stands with Sun Yetsen
and Lu Xun as a rare figure of symbolic potency that
spans the formidable political and national
boundaries that divide Chinese populations.

Part of this success stems from Jin Yong’s
enthusiastic reception among Hong Kong and
overseas audiences prior to 1980, both as a writer of
martial arts fiction and as editorialist for the Ming
Pao. This fame spread with his expansion of
overseas publications such as the Ming Pao Monthly
(Hamm 2005). Success was consolidated with the

revision of the martial arts stories “canonized” in
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Jin’s collected works. This was followed by a
sizable popular “Jinology” literature, discussing the
author and his books, as well as several popular
biographies. Jin Yong himself appears to have tried
to consolidate this image via public appearances,
meetings with national leaders in China and Taiwan,
as well as publication of his views on tradition,
literature, culture, and modernity — most notably,
Compassionate Light in Asia, a collection of
conversations with the Japanese philosopher Daisaku
Tkeda (Jin and Daisaku 1998).

Jin Yong’s personal success has fed upon itself,
not just in China, but also in other Chinese
communities such as Hong Kong, Taiwan, and
Singapore. There is a pervasive respect for the
author as a good writer, the father of the “New
School” of martial arts fiction, and as a transmitter of
a common venerated Chinese cultural tradition.
This respect for Jin has led to book sales and, in turn,
contributed to a commodification and retranslation of
his work in the form of movies, television serials,
comics, and computer games. The success in these
endeavors has further enhanced his fame and stature
(Hamm 2005: 227-249). As one biographer put it,
echoing the general hagiography that has developed
around Jin Yong: “His fourteen martial arts novels
have not only caused him to become the wealthiest of
of all Chinese authors at home or abroad, but, more
important, have caused his name to become a kind of
symbol: a symbol of learning, a symbol of success, a

symbol of ideals, and a symbol of a kind of cultural

phenomenon” (Hamm 2005: 247-249).

7. Jin Yong and the Reform Era Search for
Modernity

The post-1978 success of the work of Jin Yong
also stemmed from its resonance with concerns

central to late twentieth-century Chinese society. As
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John Hamm observes: “By the mid- to late 1980s, Jin
Yong had emerged as one of the most recognizable
representatives not only of martial arts fiction but of
popular fiction in general, and, further, of popular
fiction as a force in the radically shifting and heatedly
contested configuration of the mainland’s literary and
cultural fields” (Hamm 2005:231).

One of the most compelling of these concerns,
approached in different ways in the 1980s and 1990s,
was defining a vision of a distinctly Chinese
modernity. This task — re-conceiving China’s future
in relation to its past -- was confronted by
intellectuals, government administrators, and society
at large, reflected not just in scholarly debates, but
also in the broader arena of mass culture.

The trends were mercurial. Partisans of the
1980s “Great Cultural Debate” (da wenhua taolun
< f“‘riﬁﬁ%) varied in methodology and viewpoint,
evidenced by the exploration of “Futurology,”
“Methodology,” and “Culture: China and the World”
publications. Concerned social thinkers shared an
“obsession” with the role of tradition in change, in
which China was measured vis-a-vis Western
teologies of progress (Wang 1996; Zha 1997:113;
Zhang 1997; Chen 2001). As the strident
expostulations of the television series “River Elegy”
(Heshang) indicate, many involved were critical of
China’s socio-economic

past. Contemporary

problems, they maintained, were rooted in

deep-seated patterns of traditional culture that made
little rational sense in a modern context (Wang 1996:

208-209; Zhang 1997:45-46; Chen 2001).

Other observers, however, were less iconoclastic.

The sweeping rejection of works such as Heshang
reduced the possibility of a distinctive native
modernity. The “Chinese Culturalist School,” in the
vanguard of a softer synthesis, looked to tradition (or,

at least, elements of it) for “a source of universal
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values to transcend the transitional passage of
modernity” (Zhang 1997:90).
could be

These values, it was
assumed, indigenously defined and
internationally integrated to yield an axiologial
alternative to the Euro-American model. Similar
aspirations motivated the “Search for Roots,” (zhao
gen F5 1) movement, with its native-centered
reconstruction of traditional aesthetics and history, as
well as the Neo-Confucianism revival, with its
calculated restoration of Chinese moral values (Wang
1996:64-79, 212-222; Zhang 1997:44-90, 137-142).
Likewise, the “Enlightenment School” posited a “the
drive within tradition to perpetuate itself in
continuous  self-rejuvenation” — a position later
embraced by pundits who pinpointed the cardinal
values of “harmony” and “humanity” as the key to
Asia’s modern economic success (Zhang 1997: 79-80,
199-212; Xu 1999:177).

The dynamic inquiry characteristic of 1980s
“Culture Fever” cooled in the years after the 1989
Tiananmen crackdown, but future-focused interest in
“craze” for

the past persisted. Central was a

“National Studies” (guoxue [ 2 ), including
Confucian and folk research, that supported a more
conservative and less critical affirmation of tradition
(Yan 1998; Liu 2001:47-54; Tang 2001:128-133).
With government support, these studies contributed
to a new ideology of nationalism grounded in, as Ben
Xu tells us, “primordial determinants, the Chinese
language, the indigenous Chinese life, and the
essentialized Chinese culture” (Xu 1999:33). Some
scholars further alarmed by the adverse impact of
commercialism and mass culture advocated an even
more personal turn to native tradition. As the 1994
contributors to Dushu %?‘} argued, society had lost
touch with the principles needed to build a modern
identity, necessitating a turn to the past to reconstruct

China’s “humanist” legacy. This was not a call for
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political change, but rather for cultural purity and the

primacy of individual conscience, revitalizing

China-centered freedom, and artistic

(Xu 1999:34-55; Barmé 2001; Luo

creativity,
perfection
2002:39-40).
Jin Yong’s martial arts novels were at home with
the modernity debates of the Reform Era and, indeed,
this work exhibited an astounding capacity to support
multiple points of view. Chen Pingyuan, for
example, notes that Jin “illuminates aspects of
traditional Chinese culture such as Confucianism,
Buddhism, Daoism, music, chess, calligraphy, and
painting. As a result, reading Jin Yong’s novels
serve as a gateway to Chinese culture” (Yan 1998).
In this way, the author’s writing fit well with the
National  Studies of

government’s promotion

traditional folk culture. Such circumstances have
been aggressively exploited by Jin Yong’s publishers
and promoters (Yan 1998; Liu 2000:128; Peng and
Zhao 2003:290-295)

Other observers such as Yan Jiayan comment, in
contrast, that Jin’s fiction makes critical use of
tradition — notably, history and politics — to identify
values and actions important to modern life (Jiang
1986: 18-20; Yan 1999a:164-176; Song 1999:233).
Others argue that Jin’s work articulates essentially
modern attitudes and models, providing a foil to
tradition (Fang 1989:111; Yan 1999a:90-92, 160-161;
Chen Mo 2001:79-86). Indeed, in Jin Yong’s fertile
rendering of China’s tradition one is reminded of (in
a different context) Mark Twain’s boundary-crossing
presentation of slavery in The Adventures of
Huckleberry Finn: a depiction that, depending on the
point of view, was read as either an affirmation or a
critique.

Although variously interpreted in support of
opposing views, Jin Yong’s own opinions, and their

intended relationship to China’s future, are indicated
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in both his Ming Pao editorials and personal
statements. Jin’s sympathies have consistently sided
with the proponents of a non-political form of
rational Chinese humanism and, like fellow
proponents, he pursues a regeneration of ethical
principles relevant to both the individual and Chinese
society as a whole (Daisaku and Jin 1998: 173,
185-186, 224-226). Jin Yong’s tendency to revere,
but not rigidly adhere to, traditional distinctions (say,
of age, status, gender, or public perceptions of
morality) concurrently encourages an effacement of
static social categories in favor of an open order
flexibly united by truly moral people.

The author’s penultimate story, Wanderer, most
clearly illuminates this tendency. In this story, the
essence of native traditional ethics (exemplified by
the unconventional antics of the protagonist Linghu
Chong) overcomes the corruption of these ethics by
formal institutions and power-hungry men. It was
part of the very nature of this character’s success, and
his eventual reordering of the martial arts world, that
old ideas were retained in essence, but expressed in
innovative ways that fit with new conditions.
Linghu cleaved to what was “good” in the face of
formal divisions that were arbitrary and essentially
meaningless.  In becoming a “smiling, proud
wanderer,” he was forced to find his own way, be it
uniting with Left Hand Path rascals or rejecting his
master, to uphold what is right. It was here in Jin’s
assertion of traditional Chinese culture as the key to
creating a rational moral climate — but always with an
assumption that this culture might be (indeed, had to
be) adapted in surprising ways -- that he struck to the
heart of the Reform Era search for China’s internal,

non-Western, transformation.

8. Jin Yong and Reform Era Individualism

Late twentieth-century Chinese individualism
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constitutes a second social trend with which Jin
Yong’s martial arts novels resonated. The author’s
work, grounded in a personal moral worldview,
offered solace to individuals striving to define their
place in a rapidly changing society. Here, the
humane, optimistic, and even subversive content of
Jin’s work had particular significance for intellectuals
and youth — among those most alienated by
Communist Party politics (Ch’i 1991; Xu 1999; Luo
2002).

The educated and the young both had cause for
dissatisfaction. Following the founding of the PRC
in 1949, intellectuals underwent a social reversal in
which they en masse were reviled, bullied, dislocated,
and imprisoned. The memory of these events
lingered after the 1978 restoration of their political
status, particularly as intellectuals’ social position
still remained low in the face of economic growth
and public sentiment favoring wealth over literary
endeavor (Ch’i 1991:260-271; Xu 1999, esp.35-40).
Youth of the “Fourth Generation,” raised after the
Cultural Revolution, also questioned a “New China”
in which the promises of their childhood educations

were contradicted by the experiences of their lives.

Of concern were political corruption, profiteering,

bureaucratic inefficiency, and social inequality:
troubles  exacerbated by  rising  inflation,
unemployment, and crime. Youth complaints

culminated in the tragic 1989 demonstrations, the
suppression of which stifled student activism while
leaving the problems that motivated it largely
(Ch’i  1991:20-29;
Wingrove 1995:2-3; Pei 1997; Xu 1999:23).

untouched Benewick and

Such national problems had an adverse impact
on public outlook. Intellectuals’ 1980s “crisis of
faith and trust” faded to political apathy in the wake
of the 1989 crackdown, prompting a search for moral

self and study of culture as a cure for society’s
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degeneration (Ch’i 1991:260-271; Xu 1999:23-55).
More broadly, it also engendered, as Dai Jinhua puts
it, a ‘“need for nostalgia” that could provide
consolation and enhanced room for imagination (Dai
2000).

The concurrent response of youth was, if
anything, more extreme. Disillusioned with the
limited opportunity of the socialist system, and
cognizant of the alternatives of the free market, many
among  the embraced

younger  generations

individualism, self-reliance, and
materialism (Rosen 1989; Wang 1996:261-286; Zha

1997; Luo 2002).

pragmatism,

For some, this included an
ironclad antipathy not only towards things political,
but also toward things moral and intellectual, in
which an ethos of educated social responsibility gave
way to self-centered interest in entertainment. This
anti-elitism found famous expression in the so-called
“Wang Shuo Phenomenon,” named for the hip street
cynicism of author Wang Shou’s novels (Wang 1996:
261-277; Liu 2001:58).

Here again, Jin Yong’s martial arts novels
accommodated and even encouraged a range of
individual-minded perceptions. As the author
himself notes, his work is an affirmation of values
relevant to moral individuals in a morally confused
society (Daisaku and Jin 1998:383-384). Jiang
Jingfang and John Hamm likewise comment on these
stories’ nostalgic and freedom-focused content, a
complement to the fashionable rise of nostalgia
themes in the 1990s mass culture of fiction, television,
and songs (Jiang 1986:18; Hamm 1999a; Dai 2000).
Stories such as Jin Yong’s Wanderer and The Giant
Eagle combine a native rectification of a troubled
Chinese world with a more specific tale of the retreat
of free and untainted individuals from its struggles.
Hypocritical hyper-defined politics — easily observed

in the Party policy of preceding decades
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disintegrates in the face of spontaneous sincerity and
free action arising from society’s margins.

Scholars such as Song Weijie argue that
Wanderer, in particular, provided an expression of
“individualized” youth, relevant to 1990s culture
centered on the self. Characters such as Linghu
Chong — youthful, socially pressured, constrained by
moral distinctions that are not moral, in a fight for
personal expression -- present a powerful model for
the young (Song 1999:222-226).

Jin Yong’s Wanderer was perhaps more
appealing to social-minded intellectuals than to
apathetic urban youth. That the work spanned this
divide, read even by fans of Wang Shuo, is indication
not just of its fertile ambiguity, but also of the
enduring power of its themes. The work is based in
a classical faith that people can appreciate goodness
(and, in a related, manner Chinese tradition) and,
under the right circumstances they can — in fact, are
inclined to — act correctly to better their world. That
is, Wanderer’s message is one of hope: that society
can be peaceful; people can be harmonious; and
individuals can be free. It is this dream -- linked to
popular concern, rooted in tradition, and expressed in
mass culture -- which connected both the alienated to

the mainstream of Chinese society and Jin’s fiction to

the far corners of this society.

9. Conclusion

As the scholar Yan Jiayan observes, Jin Yong
fiction offers not escapist fantasy, but “a consistent
critical attitude toward social phenomenon and
historical events that is objective, lucid, and
independent” (Yan 1999a:93). Jin’s outlook, in
which reverence for Chinese tradition is tempered by
an idiosyncratic form of rational humanism, yield
narratives infused with elements of both the

traditional and the modern.  As this essay indicates,

the author’s work corroborates a range of intellectual
stances: in support of tradition, modernity, patriotism,
Chinese humanism, and individualism. It was, in
part, precisely this fertile ambiguity connected with
contemporary concerns that accounted for the
novelist’s astounding popularity in the final decades
of the twentieth century. Jin’s literary outlook,
responding as a Hong Kong thinker to Maoist politics,
resonated with a post-Mao climate in which Chinese
social thinkers, and indeed China’s public at large,
looked to culture  for

increasingly popular

corroboration on issues of modernity and

individuality. To an extent that merits greater
recognition, the author’s martial arts sagas provided a
bridge

linking disparate and different-thinking

Chinese groups. In Jin Yong’s work Chinese people
found — as they wished to find -- a comforting
non-political vision of a future grounded in a rational

and flexible unity of traditional ideals.
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Abstract

The purpose of the study was to compare Ching-Yun University students’ learning performance in
computer-assisted language learning (CALL) versus traditional English learning method in order to provide
research-based, best-practice information to Taiwanese English instructors. Results indicated that students obtained
higher tourism English knowledge test scores in the CALL than in traditional English learning method. Also this
study investigated the relationship between demographic variables and students’ learning performance on CALL
for tourism English curriculum. The results showed a moderate relationship between SES and students’ learning

performance on CALL for tourism English curriculum at Ching-Yun University in Chungli City, Taiwan.

Key words: Computer-Assisted Language Learning (CALL), Traditional Learning Methods, Tourism English,

Learning Performance.
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INTRODUCTION

In traditional English curriculum, English
knowledge includes a content of English listening,
speaking, rading, and writing that are necessary for
English knowledge. Veronin and Ramirez (2000)
found that the changing nature of information delivery
systems strongly affect the delivery of knowledge.
Additionally, the rapid growth of computer-based
communication allows individuals to assume more
responsibility for personal learning decisions.

English information, transmitted
computer-assisted language learning (CALL), has
offered potential major benefits for all individuals;
English teachers receive a much-needed boost in the
form of computer technology and an English
information catalyst for the growth of CALL. Using
CALL, students can learn at an appropriate pace in a
no threatening environment. Matheson and Achterberg
(1999) reported that “computers have been promoted
as providing an interactive learning environment that
helps students develop higher order thinking skills and
enables them to create their own knowledge” (p. 106).
CALL is a powerful learning method for both teachers
and students. CALL supplies information on English
and can be a rich source of teaching facts, advice, and
support for individuals with access to personal
computers.

In CALL environments, a variety of variables
may influence attitudes and performance. These
variables include gender, socio-economic status (SES),
and computer usage at home. Gail (1995) examined
whether reading CAI produced effective
comprehension at the elementary school level. The
experimental group had overall positive attitudes
toward reading and computers. Reading scores and
reading comprehension in males and females also

increased. Spotts and Bowman (1993) have found SES
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to be a factor which affects computer access and
learning performance. Vanessa (1995) examined the
effects of CAI on the reading achievement of
third-grade through sixth-grade students in a low SES
community. The results showed that reading scores
were affected by computer access and usage (Vanessa).
Hooper (1992) found that there was a significant
difference in reading and writing scores related to the
amount of computer use. Computer usage at home
may be a critical factor which influences students’
performance.

In Taiwan, most teachers of English continue to
use traditional face-to-face teaching methods.
However, some teachers use newer methods, including
CALL, which in turn, uses multimedia. Lee, Lee,
Haun, Liao, and Guo (2000) reported that teachers are
currently using CALL to teach English content.

There has been an increased interest in CALL in
English curriculum because people are attracted to the
high technology opportunities available to the general
population and educational organizations. Studies have
reported various conclusions about CALL that may or
may not be applicable to educational settings in
Taiwan. The purpose of the study was to compare
Ching-Yun University students’ learning performance
in CALL versus traditional English learning method in
order to provide research-based, best-practice
information to Taiwanese English instructors. Also this
study investigated the relationship between
demographic variables of gender, SES, and computer
usage at home and students’ learning performance on
CALL for tourism English curriculum at Ching-Yun
University in Chungli City, Taiwan.

REVIEW OF THE LITERATURE
CALL is an approach to language teaching and

learning in which computer technology is used as an
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aid to the presentation, reinforcement and assessment
of material to be learned, including a substantial
interactive element (Wikipedia Online, 2007). One
advantage of using a computer in a classroom was
suggested by Beatty (2003, p. 49) by quoting “they
suggested that readers who enjoy reading tend to read
more and more motivated to read and that a computer
can be useful in promoting interest”. Therefore,
computer technology can assist students in
overcoming barriers faced by many of them in today’s
schools (Peat, Taylor, & Fernandez, 2001). CALL is
one part of computer technology and language
learning.

According to Wikipedia online (2007), typical
CALL programs present a stimulus to which the
learner must respond. The stimulus may be presented
in any combination of text, still images, sound, and
motion video. The learner responds by typing at the
keyboard, pointing and clicking with the mouse, or
speaking into a microphone. The computers offer
feedback, indicating whether the learner’s response is
right or wrong, and in the more sophisticated CALL
programs, attempting to analyze the learner’s response
and to pinpoint errors. Branching to help and remedial
activities is a common feature of CALL programs.

By using CALL, the learners can manipulate the
variables and observe the outcome. This is a discovery
learning in which students get the opportunity to
experiment with quasi-real-life situations. Bloom’s
cognitive theory requires complex concepts to be
broken down into smaller parts which build upon each
other until ideas or concepts can be generalized into
other areas (Oliva, 1988). Students are permitted to
analyze, integrate, and evaluate what they view.
Hypermedia carries this process a step further;
students can gather information from a variety of

sources via cable, CD-ROM, stereo, web, international
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databases and integrate them into a total, polished
presentation. Program designers have used Bloom’s
cognitive theory produce interactive and hypermedia
software or website geared toward providing students
with simulations where they obtain hands on
experience, control sequence of learning experiences,
and learn using their own particular modality.

Moreover, the number of computer software
programs or websites for use in the English and
mathematics field has increased markedly since
descriptions of computer applications first appeared in
the literature (Lee, Nieman, & Rainwater, 1995).
According to Matheson and Achterberg (1999), there
will be enormous growth and development of CALL in
English curriculum in the future. Therefore, CALL can
be both cost effective and also allow teachers to offer
English curriculum more effectively.

McCullough (2000) reported that there
were no significant differences in computer
anxiety between males and females. Rozell and
Gardner (1999) pointed out that “high computer
anxiety was considered to reduce a person’s
effectiveness when using a computer” (p. 4).
McCoy et al. (2001) concluded that an intensive
computing environment has a positive influence
on academics, and differences between males’
and females’ use of and attitude toward
computers are marked. Volman (1997) found
that there were considerable differences between
females and males in experience with and
knowledge about computers. The knowledge
scores indicated that gender was a significant
factor for the following computer activities: (a)
learning the computer, (b) learning the subjects,
(c) learning the programming, and (d) learning
the games. Posttest scores indicated that males

answered better than females. Davis (2000)
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noted that female students with higher mean
high school and college GPAs are more likely to
perform better and are likely to exhibit lower

computer anxiety than male students.

Prior studies revealed that gender could be
an important factor in students’ learning
performance when using computers as learning
tools. Therefore, the researcher decided to use
gender as one of the variables on students’

learning performance in CALL in this study.

In a complex educational setting, computers are
valuable tools because they provide support for
students and teachers in obtaining, organizing, and
displaying information. Spotts and Bowman (1993)
investigated the factors that influence use of
technology in new learning environments including (a)
the certainty that technology contributes to improve
students’ learning, (b) availability of equipment, (c)
funds to purchase materials, (d) advantages over
traditional delivery methods, (e) contribution to
improve students’ interest, (f) time to learn the
technology, and (g) school support. Becker and Riel
(2000) found that students from poorer economic
(low-SES) backgrounds have as many professional
engaged teachers as do economic advantaged students.
The findings indicated that teachers in low-SES
schools use computers with students in more
traditional ways than teachers in high-SES schools.
Teachers in low-SES schools are more likely to have
students use computers more for routine skill practice
and to learn to work independently, and they are less
likely to have students use computers to make
presentations, to do analytic work, or to create writing
assignments. Teachers in high-SES schools are more
likely to have students become exemplary computer
users. Klenow (1992) demonstrated that computers

offer an instructional tool that can motivate students to
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acquire knowledge and develop thinking skills.
Evidence also showed that in an urban setting
(low-SES), with a sample of students representing
minority populations, skills with using computers can
be enhanced. Roedding (1990) found that students
scored significantly higher after 2 months of computer
use. Another study reported that the experimental
group had an overall positive attitude toward reading
and computers. Reading scores and reading
comprehension increased. The implication for
instruction is that when a group of students are given
access to computer-assisted reading instruction,
reading scores and reading comprehension will tend to
increase (Gail, 1995). Therefore, the researcher
adopted to use SES as one of the variables on students’
learning performance in CALL in this study.
Computer usage at home has been found to affect
learning performance when using CALL (Wiebe &
Clark, 2001). Hooper (1992) found that there was a
significant difference in reading and writing scores
related to the amount of computer use. Some
researchers have found that the level of computer
confidence reported by students can be predicted by
the frequency of computer use (Gardner et al., 1993).
Steffen (1998) stressed that “direct and vicarious
interaction with computers increased the user’s sense
of control, confidence and stimulated interest in
learning more” (p. 42). This study concluded “overall
professional orientation correlated with level of
computer use for administrative purposes and for
institutional purposes” (p. 45). Based on these studies,
computer usage at home appears to be one of the
variables on students’ learning performance in CALL

in this study.

METHOD

The researcher employed a quantitative
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methodology design. A true experimental design was for significance. Moreover, this study also determined
used in this study. The analyses compared students’ the relationship between demographic variables and
performance on CALL to a comparative sample of student learning performance on CALL for tourism
students’ performance who received traditional English curriculum.

English learning method. The experimental group was Random selection and assignment of sample were
administered CALL while the control group received used to establish the two groups from the 5,348
traditional English learning method on the required students who were enrolled in the 2nd, 3rd, and
English content knowledge. The English knowledge 4th-year of Ching-Yun University. The paradigm for
test score was administered to the two groups before this design is presented in Table 1.

and after the treatment and the scores were analyzed

Table 1

Randomized Control and Experimental Groups Pretest and Posttest

Group N Assignment Treatment Pretest and Posttest
E 48 R X Y
C 48 R T Y

Note. R = random assignment to groups; E = experimental group of six classes; C = control group of six classes; N
= number of students in each group; X = received computer-assisted language learning; T = received traditional

learning method; Y = received pretest and posttest.

The student participants were 96 students served as the locations where the researcher conducted
randomly registered from 5,348 students in the 2nd, this study. The location of Taiwan is near mainland
3rd, and 4th-year of Ching-Yun University located in China and the Philippines. The study took place in
the city of Chung-Li, Taiwan. The students in the classroom number A804 for the experimental group
school were from a variety of social economic and classroom number A601 for the control group of
backgrounds. The overall ratio of females to males Ching-Yun University.
was 6:4. Most of the students (95%) had prior Data were collected using the English content
computer experience; however, very few of these knowledge test in tourism English curriculum. The

students had used CALL in the past. The selection was English content knowledge test was provided by the

determined by using a table of random numbers to researcher. The researcher, selected English instructor,

select students randomly according to their student ID was assigned to teach both the control and

number. Once determined, the 96 students were experimental groups. The tourism English content

randomly assigned to either the control or knowledge test was administered to both groups before

experimental group by using the same process. Each and after the experiment. This was done to determine

group consisted of exactly 48 students in a class. initial tourism English content knowledge as well as
Ching-Yun University is in Chungli City, Taiwan, changes that occurred over the 16 weeks treatment
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period. All participates received the same instructional
content in class by the same instructor during these 16
weeks.

The CALL program used for the experimental group
in this study was My English Tutor (MY ET) —
Traveling by Yourself produced by Studio Classroom

and L Labs Inc.. The interface layout is well organized.

This program contains 4 innovative Interface such as
(a) play and record interface, (b) vocabulary learning
interface, (c) video viewing interface, and (d) tone and
pronunciation distinguishing scoring interface. This
program also contains a detailed student's register. The
student's register allows for controlling the student's
progress when studying English. Both the teacher and
the student can check the results of the student’s work
and correct mistakes. The program tracks each
participant’s learning progress by recording each
response choice on a screen-by-screen basis. The
instructional reference used for the control group in

this study was the print-out handouts of My English

Table 2

Means and Standard Deviations for the Pretest and Posttest English Knowledge

Tutor (MY ET) — Traveling by Yourself.

RESULTS

The study compared the students’ learning
performance in CALL and traditional learning method.
Data were analyzed using the means, standard
deviations, dependent ¢ test, and independent ¢ test.
The posttest English content knowledge score mean
for the control group was higher than pretest English
content knowledge score mean for the control group
(M=62.46,SD=2.73; M=39.27,SD =2.17). This
was an indication that traditional English learning
method had improved students’ performance. The
posttest English content knowledge score mean of the
experimental group was higher than pretest English
content knowledge score mean of the experimental
group (M =79.31, SD =2.92; M =39.81, SD = 2.50).
This was an indication that CALL had significantly

improved students’ performance (Table 2).

Scores for the Control and

Experimental Group

Pretest Posttest
M M
Group ) sSD
Control 39.27 2.17 62.46 2.73
Experimental 39.81 2.50 79.31 2.92

Note. n = 48 for each group.

The pretest and posttest English content

knowledge score means for the control group were

compared using the dependent 7 test at .05 level of

significance; the pretest and posttest English
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knowledge score means for the experimental group
were also compared using the dependent ¢ test at .05
level of significance. An independent ¢ test was used
for comparing experimental group’s and control
group’s pretest means. An independent ¢ test was
computed for comparing experimental group’s and

control group’s posttest means.

Table 3

The results of the control and experimental
groups dependent ¢ tests are presented in Table 3 and
indicate that the control group performed significantly
better on the posttest than on the pretest, ¢ (47) = -2.33,
p <.05. The results also show that the experimental
group performed significantly better on the posttest

than on the pretest, # (47) =-2.78, p <.05

Dependent t Test Between the Pretest and Posttest Knowledge Score Means for the Control and

Experimental Group

Group t df p
Control group -2.33% 47 .020
Experimental group SN ol 47 .000

Note. n =48 for each group.
*p <.05. ¥**p < .001.

Differences between the control and experimental
groups pretest score means were examined by
independent ¢ test (Table 4). The result showed no
significant difference between the means, ¢ (94) =
-1.48, p > .05. This indicated that the experimental
group pretest score mean was not significantly
different from control group pretest score mean.
Differences between the control and experimental

groups’ posttest scores were examined by independent

Table 4

t test (Table 4). This produced a statistically significant
difference, ¢ (94) = -2.14, p <.05. This indicated that
the experimental group posttest score mean was
significantly higher than the control group posttest
score mean. These results indicated that the students
using CALL showed a significantly better performance
than students using traditional English learning

method.

Independent t Test for the Pretest and Posttest Knowledge Score Means for Control Group Versus

Experimental Group

Test t

df p
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Pretest -1.48 94 .078
Posttest 2. 14% %% 94 .000
Note. N =96.
kD <.001.

The study determined the relationships between
demographic variables of gender, SES, and computer
usage at home and student learning performance on
CALL for tourism English curriculum. As noted in
Table 5, the Pearson product-moment correlation

coefficient between posttest scores and gender

Table 5

was .273; the Pearson product-moment correlation
coefficient between posttest scores and SES was .569;
and the Pearson product-moment correlation
coefficient between posttest scores and computer

usage at home was .253.

Pearson Product-Moment Correlation Coefficients Between Gender, Socio-Economic Status, Computer

Usage at Home and Posttest Score for the Experimental Group

Variable Posttest Gender Socio-economic status Computer usage at
score (SES) home
Posttest score — 273 .569 253
Gender — 716 .801
Socio-economic — 921
status (SES)
Note. n =48.
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CONCLUSIONS

The research question was addressed regarding
students’ learning performance when using CALL versus
traditional learning method at the Ching-Yun University.
The control group’s pretest and posttest tourism English
content knowledge score means were examined by
dependent ¢ test. The results indicated that the control group
performed better on the posttest than pretest. The means
and standard deviations for the control group’s pretest and
posttest tourism English content knowledge scores were
reported. The results indicated that traditional learning
method had improved students’ learning performance. The
experimental group’s pretest and posttest tourism English
content knowledge score means were examined by
dependent 7 test. The results of the experimental group’s
dependent  test indicated that the experimental group
performed better on the posttest than pretest. The means
and standard deviations for the experimental group’s pretest
and posttest tourism English content knowledge scores
were presented. The results indicated that CALL had
significantly improved students’ learning performance.

Differences in the control and experimental groups
pretest scores were examined by independent ¢ test of the
group score means. The results indicated that the
experimental group’s pretest score mean was not
significantly different from the control group’s pretest score
mean. Therefore, performance on the pretest for both the
control group and the experimental group was at a similar
level. Differences in the control and experimental groups’
posttest score means were examined by independent ¢ test.
The results indicated that the experimental group’s posttest
score mean was significantly higher than the control
group’s posttest score mean. The results indicated that the
experimental group had higher posttest tourism English
content knowledge scores than the control group. These
findings indicated that CALL had significantly improved
students’ learning performance on tourism English content
knowledge test compared to traditional learning method.
Therefore, CALL had significantly improved students’
learning performance when using CALL for the tourism
English curriculum at Ching-Yun University.

According to the findings of this study, CALL was
found to improve students’ learning performance better
than traditional learning methods at the Ching-Yun
University. The findings were congruent with prior
research on CALL which indicates that most of the
CALL and performance studies found that information
or knowledge is encoded visually or verbally in the
symbol systems enabled by various technologies
(Jonassen & Reeves, 2001). Research on CALL design
has shown how CALL can improve students’ learning
performance. The design of the interface provides a
clear, consistent, and attractive communication since
the quality of the interface contributes to the ability of
the user to perform well (Levin & Donitsa-Schmidt,
1998). The visual design of the interface affects the
impression that the user has of the interface, the
understanding of the interface, and the desire to use it
(Mayer, 1992).

According to the findings of the current study,

SES was associated with students’ performance when
using CALL for the tourism English knowledge of
English curriculum at the Ching-Yun University in
Taiwan. These findings are congruent with prior
literature on SES and performance. Reasons that the
SES variable was associated with students’
performance in using CALL may include (a) higher
SES families had higher demand in English
curriculum scores, and (b) higher SES families can
support students’ learning needs.

The findings in the present study were
congruent with the literature review on gender and
performance. Lu (2000) found a weak relationship
between gender and learning performance in
curriculum environments in Taiwan. These findings
indicate that gender may have effects on
mathematical learning. Gail (1995) examined
whether reading CAI produced effective
comprehension at the elementary school level.
Reading scores and reading comprehension in males
and females were increased. The findings of the
current study indicated a slight relationship between
gender and students’ performance when using CALL
in the tourism English curriculum at Ching-Yun
University. Reasons may include (a) the English
content that male and female students received in the
present study was demanded by standard examination
for students’ grades to enter university; thus, this
pressure forced all students to memorize, and (b)
Taiwanese male and female students’ learning styles
may be similar.

The findings of the current study indicated that
computer usage at home is a weak relationship with
students’ performance when using CALL in the
tourism English curriculum at Ching-Yun University.
This finding is incongruent with the literature review
on computer usage at home and performance. One
reason that computer usage at home did not strongly
influence students’ performance may have been
because of the limited time that the present sample
had with CALL use.

The findings of the current study concluded that
CALL can indeed improve students’ learning
performance when using it for the tourism English
curriculum of English education at Ching-Yun
University. These research findings guide Ching-Yun
University administrators’ decisions about adopting
CALL in English education. The goal in this study is to
help our teachers make informed choices when
evaluating current authoring tools and practices in the
world of CALL. It is recommended that CALL can be
used as a tool for helping university students in the
English curriculum in Taiwan in the future.
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Abstract

Controversies over the proportion of vernacular and classical Chinese taught in Taiwan classrooms and
abrogation of Chinese as a required exam subject in civil service qualification exam have been heightened in
recent years. In addition, examination-oriented teaching has long been debated among teachers. This paper
addresses issues concerning exam questions, pedagogy, goals of learning, whose current situations are assessed,
surveyed and proposed solutions suggested. The methodology of this paper is solidly based upon 2008
officially-released data, educational policies and statistics to collide theories with practices to mutually benefit

students and teachers alike so as to forge an ambient environment hospitable to education per se.

Key words: Chinese teaching, effective teaching methods, creative education, classics reading.
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