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A Study of Continuing Education for the Elderly at Universities
and Lifetime Learning

Fei-Ying LEE
Director of Promotion Division, Extension Education Center,

National Taiwan University of Arts

In the developed world, learning of the elderly is now considered a human right and social
welfare service. Population aging and a steady decline in the birth rate have combined to change
the world’s population structure. In 2018, Taiwan officially became an “aged society” as people
aged 65 or older accounted for more than 14% of its population. This ratio is expected to surpass
20% in 2025 and push Taiwan a step further into the “super-aged society” era. This study
focuses on how universities should adapt to admitting the elderly as students, help mitigate the
impact of the chronically low birth rate, and meet the needs of senior citizens for lifetime
learning by offering them continuing education, thereby ushering in a new business opportunity

while fulfilling their social responsibility and obligation.

This study takes students of the University for Seniors Program at the National Taiwan
University of Arts (UFSP/NTUA ) as its research subjects. A feedback questionnaire is

adopted to gather data from the 75 students who attended UFSP/NTUA during the 2017 and
2018 academic years. Of the group, 18 students (24% ) who, upon graduation, went on to

take credit and extension courses in the 2019 academic year are selected as subjects for this
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study that resorts to mainly the questionnaire survey approach and secondarily the interview
method as its research instrument. This study has the following findings: (1) Given art
learning’s emphasis on persistence and devotion and art’s fascinating appeal, students share a
tendency to continue their studies going forward. Slightly more than 53.8% of the subjects
opted for further studies as undergraduate or graduate students upon completion of their last
semester at UFSP/NTUA. Continuing education thus proves itself by making available learning
resources in a timely manner. Moreover, 42.9% of the subjects take a one-way commute of over
one hour between home and school; a commute in excess of 1.5 hours is required of more than
14.3% of the subjects. It indicates that the elderly are willing to take an exhausting long journey
to keep up their studies. Furthermore, art is ideal for self-study. No fewer than 61.6% of the
subjects spend more than 10 hours studying off-campus every week. (2) “Live and learn”
stands out as the greatest driving force behind senior students, followed by the opportunity to
come across people who share similar aspirations and leanings and thus make good classmates,
as they strive to attain self-fulfillment and make up for a deficiency in life. The least avowed
motivation is to secure higher income or a pay raise, attesting to the elderly’s giving priority to
mental development. (3) When zooming in on the self-directed learning dimension, the
present study finds that students identify with lifetime learning above all else. Next come
keeping up a brisk pace of learning, enjoying the process of learning, and sensing the excitement
of acquiring new knowledge. Separately, as many as 53.8% of the senior students covered in
this study report their being poor at raising questions in the classroom. This study thus
concludes that all of the subjects will persist with further studies in the belief that lifetime
learning defies aging and that there is more to look forward to in life. It is the recommendation
of the present study that continuing education for the elderly is an emerging area for universities
to explore and that universities should inventory their learning resources, develop a tailor-made
curriculum for senior students, and conduct feedback surveys among students on a regular basis,
that is, adopting an adaptive approach toward improving the quality of continuing education for

the elderly and making their campus a paradise for lifetime learning.

Keywords: Senior Learners’ Extension Education, Lifelong Learning, Learning Motivation,

Self-Directed Learning, University for Seniors Program
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By YOLOvV3 Fhnffa a4

E e CAY(EfeR
MEMREETTER MEFHREETTER
pmlee@stust.edu.tw ma830106@stust.edu.tw

-

EheIEE TEANEES . —  (HEATE/EE AR A OZ(E -~ B
B ANCIRBMME > HEEEEMRICE D AR RAIRIRE « A CHed DA
wEE = > R YOLOV3 Hf2{EALEE A K Darknet HHIEK A PEAEZE ST
AR E A RS - BN R R e - A 2T EA
EAUEERERSECf5 LA BB T - ARSI YOLOV ik R LEE
7% 0 L Darknet 2858575 57 > (RS IRAAAFIEIE T - G
€% NVIDIA Jetson Nano &5t » W H{TRIEHE InEHE T E R - DI
ZEANE By T B W AE - ATy =0 - &S - AL
Al ~ AR EAT > HAISRIER mAP ] 57 92% -
REfEEE - B35 « YOLOV3 ~ Darknet

* WHEEn

BTt G e N O &t - RED 108 FE2EHE AL
1149.5 A > BEEFEALER 56 BA > &Rtk N S%/ch - 8110 4
AIMHELEESEM IR A CUZMT 18 - HB R AN HIEIRTE(E 50-64 s [
Eli BT B E R -

bzeiEiE g ik T EnE R E R EEIE R B o SR e fir
RSO ER O TEA > BRI E IR A ek - B TERES
TE& FARAVRE - BIfEE e E BiF  RHEES - B A RGHERH AT
PRCISH &R -

Tt REZ B GBI RREEZRIEE | SRR AGE Y
NEBRBEAVIENR - TEFREELHNARREE - 8 DFEHEFE 401
PESEARCHIE T - BREEsRE (IR) ~ VA (1oT) ~ REUR (Big
Data ) 73Tl » FHR R B LB LAY ESE - eS8 A M - B2
FAGHRE T R -

» SERIE]R
3.1 Real-Time Apple Detection System Using Embedded Systems With
Hardware Accelerators:An Edge Al Application[2]

Vittorio Mazzia 55 A7 AR EHAARER - {£2F"Edge AT’
BEETR - (EH] T YOLOV3-tiny JEEUEE RN A4 - BERGIEETE
Raspberry Pi 3 ~ Jetson Nano ~ Jetson AGX Xavier fix A0 4% © 11 E Intel
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Movidius HIZEERE - ERIEENIEERA 18 B RaVEi AR - BET
HRHANEBIEER - AEGCIRETEEASER - DU RIEE s A =
HIFESAE ReallGR 22 - R RSN SR B S O — {1 245 CUDA0 (Y
RTX 2080Ti GPU » o] DAfIZEREAISI SRR o

TERARHIFE4E R » A SEEHEPTREER > TLUERER
HAERALE - SRR ERY) - e THERE I M a2 83.64% Ik
S -
3.2 YOLOV3[3]

YOLO ZyEHFEAR EARHN 2 S i B R e HUA S i A2 G HE R
& 15— K/ NAVRHEE] - R A S E o 13% 13 iV4ahE - 35
Ground Truth H R H AR F OB E AR IME B TAS - BLHERZ B TAS R
TRHRZ AR HEEE TS E A TAIE E B E B SRS & 3 E) » 5%
(&3 FHE F AT Ground Truth /Y 10U 7 KAV FAEA & #7758 2 F 2K FEOH
Z EE -

TEOHIS 20 LR R e (4 S = (R E YRR — (B2 - BE
W 13*13 > S—(E4EEEFEE - bl B*(5+C) » H B R (E B Tigry
EHEFIERE - C FREFEHIENEE ( Et VOC EREE
20) 0 5 FoR 4 (EEEE A8 FHEB(S 778 ( Objectness Score ) ©

) ¢ #*

/ ¢
I 7

3 YOLOV3 Rt 5 B A RAE 3]

4.1 JETSON NANO[4]

TSR E (7 T A58 4% NVIDIA [y JETSON NANO Bl &8 Fi il Fs Z 481 % 00
JETSON NANO EL{# 472GFLOP ( gigaFLOPS » Z5MFFb|- (&2 785 iE
BOYEERE S 0 RTE 70 x 45 mm » HEEFEES SW E] 10W Ih2 > T[T
AN TEEERE » 170 [FIRET 2 (E a4t ~ 5020 i R (e e
FERESS > AR A TRHEDE 2 S H RS E -
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o= &7 B 5

1 JETSON NANO B #8#[3]

4.2 OpenCV[5]

OpenCV 244 B Open Source Computer Vision Library » & —{EEF&H]
2Ma B TIEAYREREE S C/C++ ~ Java ~ Python - ZEESTHE L EHZE
WEEs T E ) EEHA > TLEKREE S T SRERE - S
HAEREE - B - tREsEEE ~ RS - BEWIE - WRFEEHE
GAHBETR o AT L8 OpenCV SERK ©

2,

GO

OpenCV
4.1

2 OpenCV Logo[6]
4.3 Darknet[7]

Darknet & —{H52 257 C sE5 L CUDA 1YBHIREEEEES » HE
TR R LR T AR RIIHGETH - & At PAFEH] OpenCV > {H
Rk T B G S8R /7 » Darknet HYRBHEMEIRE IF - thiddg
CPU B GPU WifdEzTH 5= -

4.4 YOLOV3-tiny[8] [9]

s sChTFE(EH 7 YOLOV3 HYREE (L2518 YOLOV3-tiny - BEZARERER
MBI - (EFISRERE AT ST - YOLOV3-tiny - Z 4R A
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7 {i# 3x3 HY#&FE/E (convolution) > 6 {E{E/E(maxpooling) » £—FALGRHF A
A Ky 416x416 > &3 7 5B R Ry 2 I bE R - 4 13x13 AFHEE -
YOLOV3-tiny 485 {i AT 2 f R EAETTRH - 1. R AII— LG
MR AT - FHEIE A/ NGy 13x13 > R RIS B EEA I THRISE
J75 20 (ERUE 1. WVEIEES 2 EaRIg T 2 A ERRER - EERER AT
E BRI | R S AR > AR B R —(E 26x26 IVRHEIEIE T - R
F i GTE g TGS SR - FHEIEIR /N Ry 26%26 » i/ NRSTHY EEEA &
SFENTECHIRE

layer filters size/fstrd(dil) input output
@ conv 16 b 416 x 416 > -= 6 6 X
1 max

2 conv

16 0.150 BF

416 x 416 » 6 -> 8 x 16 0.003 BF
208 x 208 x 16 32 0.399 BF
208 x 208 001 BF
104 x 104 > x 104 64 399 BF

max
4 conv
max
6 conv
max
8 conv g
9 max 000 BF
x 512 ©.399 BF
X 512 0.000 BF

max >
> x 13 x16024 1.595 BF

conv 1024
conv 256
14 conv 512
15 conv 24
16 yolo
[yolo] params: iou loss: : 1.00, scale_x_y: 1.00
17 route 13 x 13 x 256
18 conv 128 1 x 1 b 13 » 6 x 13 x 128 0.011 BF
19 upsample » > > 8 6 > 6 x 128
20 route 19 8 6 > 84
21 conv 256 3x3 26 X 26 x 384 -> 26 > 6 > 56 1.196 BF
22 conv 24 1x 6 > 6 » 6 -> 26 > 6 X 24 0.008 BF
23 yolo

x 256 0.08% BF
X 512 0.399 BF
X 24 0.004 BF

L N T L e N N

4 YOLOvV3-tiny 2254
i~ WHEJTE

TSR EHNE D RUEE R - BREZ T - AR T
920 R A THHRAV IR R AE Roalll REAIGE A o WERZRAYSZ G R IEA R [E A
&~ REFERE ~ REHEGHVIRET - SISk KAV A WS e b s -
TEREEERR Y - (RIRRAVERF B I T =0 B ~ REGA ~ PR
AR EAN[EYISEER - 1127735 Openlabeling 42 YOLOV3-tiny g[SRI T
B txt FE o

r®2 HwhETR

KA

ENEL i (red) ARGk & fti(green) A4 A F(half)
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{5 YOLOV3-tiny 5/I[%kFiZH 5 LA N e EfE[10]

Obj.data : [ILAEZS By label 15152 - Agm 5 AHAY label £ red

green ~ half » FI|GREDHIGS B /HE AU IR Z -

obj.name : JEFg label # 5 LUK S EEEERE Z B > 5II%R BRI B2
EHUEAEZ -

train.txt : AR SR AR Y 80% » 5% YOLO (K HL
AR S HUH AR A TRl 4R

test.txt : FAH/I%k FHAH A FE X 4512 FHY 20% > 32 YOLO fRICEHY
AN S HUH AR A TR -

yolov3-tiny.cfg : YOLO ERIE ERE » FH{ELGEISRIEL ~ batch(FEHER
FHEUSTRAR T TEI140) ~ fiters(EF i 5 208 -

7 45 YOLOV3-tiny JEELEFISR581% » 1] LAKIE Precision DLK Recall [y
E28 > Precision fy " FrA#H I B, H " IEME B EE  AYELHT
Recall & RIFHY TArA HREE , B " IERE R B fUERRl > STE AN TR
1:

Z% 1 Precision ~ Recall & £
HEFEMN TP

& | RedEin | T TN
A A 1P FP Precision = L
| REHE FN TN TP + FP

72 TP~ FP ~ FN ~ TN f#f&

TP(EMGME) | B hn B HIER R hn i {E %
FP({fl5Y) | N hn B HE R hury(E #
FN({fbetE) | EEni e A AT R A 2 2 ha b &
TN(E2M) | e B SR B 2 hn i {E
7N~ WFgEaE R

6.1 G| SRIERDANES

(<] ben@ben-Z390-GAMING-X: ~/darknet-master

Allocate additional workspace_size = 52.43 MB

Loading weights from backup/tomato-yolov3-tiny final.weights...
seen 64, trained: 1200 K-images (18 Kilo-batches_64)

Done! Loaded 24 layers from weights-file

calculation mAP (mean average precision)...
920
detections_count = 6653, unique_truth_count = 3826
class_id = ©, name = red, ap = 99.89% (TP = 1491, FP = 67)
i 1, name = green, ap = 9 4% (TP = 1919, FP = 124)
2, name = half, ap = 100.00% (TP = 485, FP = 3)

for conf_thresh = 0.25, precision = 0.95, recall = 1.080, Fl-score = 0.97
for conf_thresh = ©.25, TP = 3815, FP = 194, FN = 5, average IoU = 80.75 %

IoU threshold = 50 %, used Area-Under-Curve for each unique Recall
mean average precision (mAP@0.50) = 0.999123, or 99.91 %
Total Detection Time: 130 Seconds

Set -points flag:
“-points 181" for MS COCO
*-points 11" for PascalVoC 2007 (uncomment ‘difficult’ in voc.data)

‘-points 8" (AUC) for ImageNet, PascalvOC 2010-2012, your custom dataset
ben@ben-Z390-GAMING-X:~/darknet-masters []

5 [EFEIsREER R HEEER
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% 3 alleR R E A M B

o l| SR &2 917 5k

TR 5 2 917 5&%

AT (red) AP 99.89%

R FGEE AT (green) AP | 99.84%

TN

FEAARER (half) AP 100%

mAP 99.91%

@& @ ben@ben-Z390-GAMING-X: ~/darknet-master

Allocate additional workspace size = 52.43 MB

Loading weights from backup/tomato-yolov3-tiny_ final.weights...
seen 64, trained: 1200 K-images (18 Kilo-batches_64)

Done! Loaded 24 layers from weights-file

calculation mAP (mean average precision)...

24

detections_count = 162, unique_truth_count = 83

class_id = ©, name = red, ap = 67 (TP = 18, FP = 7)
class_id = 1, name = green, ap = 2% (TP = 41, FP 11)
class_id = 2, name = half, ap = 37.72% (TP = 4, FP = 4)

.25, precision = 0.74, recall = 0.76, Fl-score = 0.75

for conf_thresh
©.25, TP = 63, FP = 22, FN = 20, average IoU = 57.76 %

for conf_thresh

ToU threshold = 50 %, used Area-Under-Curve for each unique Recall

mean average precision (mAP@®.50) = 0.645128, or 64.51 %
Total Detection Time: 3 Seconds
Set -points flag:

‘-points 101" for MS COCO

“-points 11° for PascalvoC 2087 (uncomment ‘difficult’® in voc.data)
“-points ®° (AUC) for ImageNet, PascalVvOC 2016-2012, your custom dataset
ben@ben-Z390-GAMING-X:~/darknet-master$ [

6 IR SREEE | eSS
¥ 4 FEFIGREEE F BE
FlEHENSE 917 5
TEHLHIGAE - % 225
AL Ffi(red) AP 67.2%

KRR (green) AP | 88.62%
SR8 (half) AP 37.72%

mAP 64.51%
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6.2 BRI

15 conv 24 1x1/1 13 x 13 x 512 -> 13 13 x 24 0.004 BF
16 yolo
[yolo] params: iou loss: mse (2), iou_no 0.75, cls_nor 1.00, scale_x_y: 1.0
0

route 13 X 256
conv 128 256 X 128 0.011 BF

upsample 128 x 128

route 19 8 x 384

conv 256 x 6 x 384 X 256 1.196 BF

conv 24 X X 256 X 24 0.008 BF

yolo
[yolo] params: iou loss: mse (2), iou_norm: 0.75, cls_norm: 1.00, scale_x_y: 1.0

0

Total BFLOPS 5.451

Allocate additional workspace_size = 52.43 MB

Loading weights from /home/ben/S2[H/tomato_train/20200203train/backup/tomato-yol
ov3-tiny_final.weights...

seen 64, trained: 1200 K-images (18 Kilo-batches_64)

Done! Loaded 24 layers from weights-file

/home /ben/test/20191226_150451.jpg: Predicted in 140.885000 milli-seconds.

7 FERIHIE

predictions

route 13 = X 256
conv 128 1x1/1 13 x 13 x 256 x 128 0.011 BF
upsample 2x 13 x 13 x 128 x 128

route 19 8 = X 384
conv 256 3:x:3/ 4 26 x 26 x 384 - x 256 1.196 BF
conv 24 1 :x1/ 1 26 x 26 x 256 X 24 0.008 BF
yolo

[yolo] params: iou loss: mse (2), iou_norm: ©0.75, cls_norm: 1.00, scale_x_y: 1.0

]

Total BFLOPS 5.451
Allocate additional workspace_size = 52.43 MB
Loading weights from /home/ben H/tomato_train/20200203train/backup/tomato-yol

ov3-tiny_final.weights...
seen 64, trained: 1200 K-images (18 Kilo-batches_64)
Done! Loaded 24 layers from weights-file
/home /ben/test/20191220_150555.jpg: Predicted in 141.559000 milli-seconds
67%

16 yolo
[yolo] params: iou loss: mse (2), iou_norm: 0.75, cls_norm: 1.00, scale_x_y: 1.0

17 route 13 X 256

conv 128 1 11 13 13 256 x 128 0.011 BF

upsample 2x 13 13 128 X 128

route 19 8 X 384

conv 256 3x3/1 26 384 X 256 1.196 BF

conv 24 1x1/1 26 256 X 24 0.008 BF
yolo

[yolo] params: iou loss: mse (2), iou_n : 0.75, cls_norm: 1.00, scale_x_y: 1.0

0

Total BFLOPS 5.451
Allocate additional workspace_size = 52.43 MB
Loading weights from /hone/ben/EEEﬁ/tomato‘train/20200203train/backup/tonato-yol
ov3-tiny_final.weights...
[ seen 64, trained: 1200 K-images (18 Kilo-batches_64)
Done! Loaded 24 layers from weights-file
/home /ben/test/20191226_1560531.jpg: Predicted in 141.657000 milli-seconds.
84%
99%
84%
67%
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Abstract

Background — With the advancement of the times coupled with the rapid changes in technology and
the rapid flow of information, it is necessary to understand and learn how to use artificial intelligence in
today's society. My research is discussed from the perspective of an accountant. Under the impact of
artificial intelligence, will the current accounting-related industries engaged by accountants be directly or
indirectly affected?

Purpose — The main purpose of this research is to explore whether the "accountant" has the
knowledge and attitude at the same time and whether the addition of crisis awareness will indirectly affect
their intentions for future behavior.

Design/methodology/approach — In terms of architecture, | followed the structure of planned
behavior theory, but in terms of variables, | adopted the Model of Responsible Environmental Behavior
proposed by Hungerford and Tomera (1987). As this study finds that even though people have knowledge
of artificial intelligence, and they agree with artificial intelligence in attitudes, there is no crisis awareness
that prompts them to make substantial changes in their behavior. Therefore, this study added the
mediating variable of crisis awareness.

Findings — As this research finds, knowledge and attitude have a significant positive correlation with
behavioral intentions, and | have also demonstrated that the mediating variable-crisis consciousness has
an indirect mediating effect in behavior theory, which also shows that crisis consciousness can indeed
strengthen human Behavioral intentions and prompt us to make substantial changes.

Research limitations — The questionnaire of this research is limited to the accountants in Taiwan, and
there are few sample data on other demographic variables, so it is difficult to fully understand the
accountants' overall views on artificial intelligence, which affects/reduces the generality of the research
inference.

Originality/value — This research succeeded in making the accountants have a sense of crisis in
artificial intelligence through experimental methods, and found that accountants will have behavioral
changes due to crisis awareness.

Keywords: Artificial Intelligence, Behavioral Intention, Crisis awareness

Introduction

The artificial intelligence is developing thoroughly in the last couple of decades. In 2010, Google
combined the technology of self-driving cars with artificial intelligence, and achieved the goal of 100,000
miles on general roads, successfully attracting the attention of the world. And after that, by the London
Google DeepMind developed artificial intelligence software ALPHAGO Go defeated the Korean Go
player Lee Sedol in 2016, Detonated the whole topic again. Today, it has become a hot topic for
discussion in global news media and magazines, academic and industrial communities, governments and
international organizations. Among the many risks and social impact issues caused by artificial
intelligence, one issue that is highly concerned is the impact of artificial intelligence on the job market,
that is, whether the industry will use artificial intelligence technology to manufacture and provide services
on a large scale in the future, leading to human The large-scale labor force was replaced by machines and
lost their jobs, and lead changes in the structure of the labor market.
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According to Japan Fujitsu 2017 "Global digital transformation survey report™ , a questionnaire survey
was conducted on 1,614 senior executives from medium and large enterprises in 15 countries. Most senior
executives in the industry agree that artificial intelligence technology can improve human capabilities in
the future, and liberate people from boring work and invest in more meaningful work or affairs. However,
the industry is also worried that artificial intelligence will replace human jobs and cause serious
unemployment problems. And this worry may soon be realized. As early as 2013, Deloitte, one of the
four major international accounting firms, announced that it has teamed up with Kira Systems to
Introducing artificial intelligence into accounting, taxation, auditing, etc, and replaces the traditional
manual reading of business documents including investigations, mergers, contract management, and lease
agreements. Today, four major accounting firms, PwC, EY, Deloitte, and KPMG, In order to maintain the
company's competitive advantage, Continue to expand the service areas that artificial intelligence can
apply, including tax formulation, monitor budget performance, financial asset management, financing
arrangements, evaluate investment projects, handling mergers and acquisitions.

According to 2017 "The Economist" survey report, traditional jobs most likely to be replaced by
machines in the future, and the accounting industry was among them. First, if traditional accounting
practitioners cannot adapt to this change, they will be eliminated by artificial intelligence in the future.
Because artificial intelligence robots can completely replace most of the traditional accountants, and
independently complete the accounting original document entries, traditional accounting processing,
financial data statistical analysis, forecasting, and decision-making. Therefore, this study believes that
current accountants must face up to the shock and influences of artificial intelligence. But the problem is
that the current accountants haven't felt much crisis awareness of artificial intelligence. Thus, this study
first uses a questionnaire survey to initially understand the knowledge and attitudes of accountants about
artificial intelligence, and through experiments, allows accountants to have a degree of crisis awareness
about artificial intelligence, Finally, observe whether the intervention of "crisis awareness"” will affect the
relationship between the three variables of "knowledge", "attitude"” and "behavioral intention".

Literature Review

Avrtificial Intelligence

Acrtificial intelligence (Al), It is a very hot topic in various fields in recent years. For example, medical,
finance, transportation, e-commerce, energy, and even personal communication software have all claimed
to use Artificial intelligence technology. The Global Artificial Intelligence Research Report published by
PricewaterhouseCoopers (PWC) at the 2017 Annual Meeting of the New Champions indicate the impact
index of artificial intelligence on industrial potential, which contains medical, automotive, financial
services, transportation, logistics, technology, communications, entertainment, energy, and manufacturing.
In order to better understand the shock of artificial intelligence on accountants, and learn more about
which industries are about to be replaced by artificial intelligence, this study will introduce several typical
applications of artificial intelligence. According to the "2018 Al 100" report released by CB Insight, an
internationally renowned market research company, the application of artificial intelligence industry has
spread to various application scenarios and fields. Almost 1,500 start-up companies worldwide have
invested in artificial intelligence. Several of the most striking applications include:

The first is health care and medical applications. From personal Health Care Assistant, online
physicians, healthcare management, imaging modality to clinical research, there are relevant application
inputs; The most anticipated is the development of new pharmaceuticals, which will have a very large
thrust for the development of future life sciences. The second is Smart Manufacturing Technology.
Combining the Internet of Things and big data, Artificial intelligence algorithms improve manufacturers'
product defect detection, Machine equipment failure prevention, ameliorate the production process and
more efficient distribution of raw materials. The third is the Commercial Intelligence Analysis. Artificial
intelligence can find out potentially valuable messages, and provide companies with decision-making
references to find business opportunities, Including the international situation, industry dynamics, market
trends, etc. It can be used to predict the general environment trends, assist decision-making, and analyze
the trends of competitors. The fourth is cybersecurity. Some start-ups have begun to use Artificial
intelligence technology to help prevent and control cybersecurity, and monitor the Internet of Things and
Dark Webs, at the same time, detect the data and information available on the network and identify
possible threats and risks. Finally, education and research applications. In education, the use of artificial
intelligence technology has greatly improved teaching efficiency and strengthened learning efficiency. In
research, use Data Mining and word processing technology to group documents, Automatic Text
Summarization, and extract key points.
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Theory of Planned Behavior

Ajzen (1987) proposed the theory of planned behavior based on the theory of reasoned action. The main
problem is the theory of reasoned action has a lower explanatory power for behaviors that are not
completely controlled by individual wills. Therefore, Ajzen (1987) added the variable of perceptual
behavior control based on this lack, so that it can better explain behaviors and Predictive power. The
theory of planned behavior assumes that attitudes, subjective norms, and perceived behaviors will
influence each other. The intention is mainly affected by personal attitudes, subjective norms, and
perceived behavioral control. finally, Behavior is directly affected by the intention. But when behavior is
not completely controlled by the will, Perceived behavior control directly affects behavior (see Figure 1).

Attitude
toward the
behavior
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Subjective N . - _
- FL Intention J FL Behavior
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h 4
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behavioral
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Figure 1: Theory of Planned Behavior (Ajzen, 1987)

The Model of Responsible Environmental Behavior

Hungerford and Tomera (1985) first proposed the "environmental literacy model", for environmental
education and environmental behavior prediction, and think that citizens with environmental behavior
ability are also citizens with environmental literacy. After that, Hines (1985) argued the "environmental
literacy model™ did not include some important environmental behavior-related variables or predictive
variables, therefore, Hines and Tomera (1987) used meta-analysis to analyze 128 environmental behavior
studies and proposed the Model of Responsible Environmental Behavior. In the model, they believe that
education can be used to construct human knowledge and then change other people's environmental
behaviors to constitute responsible environmental behaviors (see Figure 2).

Action skills Situational factors

( Knowledge of
action strategies
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] Knowledge of
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Personal
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Figure 2: The Model of Responsible Environmental Behavior (Hines and Tomera, 1987)
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Research Method
The approach of this quantitative study is positivist, wherein the hypothesis is tested based on the results
generated by the analysis of the data collected from the research questionnaire.

Conceptual Framework

This research investigates the effect of Al knowledge (Basic and Expertise) and Al attitudes (opinion and
sensitivity) on Crisis awareness, Behavioral intention, and the impact of crisis awareness on Behavioral
intentions. Reviewing the literature proves the rationale for these relationships, but at the same time, we
can find the deficiencies of the previous literature. As mentioned before, the research model is inspired by
the Theory of Planned Behavior (Ajzen, 1987) and tries to develop it. The theory of planned behavior
provides a basis for the impact of attitudes, subjective norms, perceived behaviors, and behavioral
intentions (Ajzen, 1987). However, The Model of Responsible Environmental Behavior proposed by
Hines and Tomera (1987) confirms the importance of "knowledge" for behavioral intentions; this also
indirectly proves that the variables that influence behavioral intentions are not limited to the model of
planned behavior theory. Therefore, this study combines the framework and variables of both the theory
of planned behavior and the model of responsible environmental behavior.

Although past theories can explain variables that influence behavioral intentions, they lack signals
that enhance behavioral intentions. I.e. under the same variables, the enhancement of the signal can make
the behavioral intention stronger. Therefore, | define the source of the signal influencing the behavioral
intention model as "crisis awareness", provides a new concept for subsequent research. Crisis awareness
refers to the perception and resilience of emergency or dilemma, There are two forming conditions for
crisis awareness, first, we must clearly understand what threatens you (Knowledge). Second, we must
have sufficient sensitivity and opinions (Attitude). Based on the above arguments, the research assumes
that the variables that influence behavioral intentions are divided into Al knowledge (AIK), attitude
(AIA), and crisis awareness (CA), where Al knowledge consists of basic and professional knowledge and
Al attitude consists of opinions and sensitivity Constituted. The preceding discussion leads to developing
the following 8 hypotheses:

H1: Al knowledge has a positive and significant impact on Al attitudes.

H2: Al knowledge has a positive and significant impact on behavioural intentions.

H3: Al attitudes have a positive and significant impact on behavioural intentions.

H4: Al knowledge has a positive and significant impact on crisis awareness.

H5: Al attitude has a significant positive impact on crisis awareness.

H6: The effect of Al knowledge on behavioural intentions is mediated by its effect on crisis awareness.
H7: The effect of Al attitude on behavioural intentions is mediated by its effect on crisis awareness.
H8: Crisis awareness has a significant effect on behavioural intentions.

Al knowledge ]N
H4 H2 \
Crisis awarene55]7 Ha 4’[ Intention ]

[ Opinion > " HE HT y /

[ Basic

[ Expertise

Al attitude ]%

Figure 3: Conceptual framework of the research
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Instrumentation

To understand in detail whether the Shock of artificial intelligence has impacted accountants, this
research implemented a questionnaire as a suitable tool to collect the required information for achieving
its aim. It is worth noting that valid and standard sources must be considered when preparing a research
questionnaire. First, ensure whether the accountant has artificial intelligence knowledge and attitude, and
then manipulate their crisis awareness to observe the accountants' future behavioral intentions in order to
achieve the purpose of this study.

The questionnaire instrument designed and used for the current research comprised 30 unique
guestions that were answered using a 5-point Likert scale, with response options ranging from 5 (strongly
agree) to 1 (strongly disagree), and filled in based on the interviewee's experience and subjective
judgment. It must be noted that, when answering the question of crisis awareness, must read a press
release about "artificial intelligence Shocking the accounting industry" in advance to manipulate the
accountant's crisis awareness. Table 1 shows the constructs, the number of items related to each construct
and the sources were used to select the items.

Table 1: Description of Questionnaire Elements

Constructs No. of Items References

Basic 5 Items ] )

1 | Al knowledge - Ajzen (1987); Hines and Tomera (1987)
Expertise 5 Items

) Opinion 5 ltems ) )

2 | Al attitudes — Ajzen (1987); Hines and Tomera (1987)
Sensitivity 5 Items

3 | Crisis awareness 5 Items Compiled by the author

4 | Behavioral Intentions 5 Items Ajzen (1987); Hines and Tomera (1987)

Sampling

This study employed a probability sampling method and, in particular, simple random sampling (SRS).
The features of SRS is that each member of the population has an equal chance of being selected as a
subject, this is the fairest and conceptually simple sampling method, which can be directly applied to
statistical principles for estimation and inference. According to Sekaran and Bougie (2010), sample size
selection defines the level of confidence and precision employed in the research. Based on the table
prepared by Krejcie and Morgan (1970), the sample size for a target population of 39,272 is 384 (Taiwan
accountant population), which is considered a statistical technique sufficient for data analysis. However,
in order to reduce statistical errors and avoid the shortcomings of a valid questionnaire, this study pulled
the statistical sample to 500.

Data Collection
The eligible respondents of the study were the Accountants with a certain impression of artificial
intelligence. Those individuals may be more or less concerned about the shock of artificial intelligence
irrespective of the length of experience. Such Accountants should have an idea regarding artificial
intelligence, and they likely had some degree of opinion with artificial intelligence. According to the latest
statistics from Taiwan’s Ministry of Labor, as of July 107, there was 39,272 employed accounting staff in
Taiwan, mainly concentrated in the service sector, of which 8,823 are in the accounting service industry.
Questionnaires were distributed actual face-to-face to the accountants. It also leads to the failure to
collect a large number of questionnaires in a short time, because it may affect the overall operation of the
accounting firm. Therefore, the timetable for the information collection is left to the discretion of the
accounting firm. After deciding the test subject and the date on the data collection, the questionnaire was
distributed among subjects, and the required data was collected. The questionnaire is issued from May 31,
2019, to August 31, 2019. The total number of gquestionnaires recovered eventually reached 500. After
deducting incomplete questionnaires and invalid questionnaires, 426 valid questionnaires can be used for
analysis, and the effective questionnaire recovery rate reached 85.2%.
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Result and Discussion

After the required data was collected, the procedure of data analysis was started. The first step in data
analysis was data screening; a total of 500 accountants from accounting firms in different cities of Taiwan
answered the research questionnaire: Taipei (n = 195), Taichung (n = 127), Kaohsiung (n = 178). After
deducting missing and outlier issues, 426 valid questionnaires can be used for analysis. After preparing
data, uses SPSS and Structural Equation Modelling (SEM) statistical software for sample data analysis.
This research was analytically employing the two-stage procedures. First, measure the validity and
reliability of the model, then testing the hypothetical relationship of the structural model.

Reliability of the model

In order to ensure consistency and stability among the various constructs, this study uses the Reliability
Analysis; take advantage of Cronbach’s alpha coefficient as the reliability index of each scale. Joreskog’s
(1971) composite reliability (CR) is another measure of internal consistency reliability; it produces,
though, higher values than Cronbach’s alpha. In addition, Dijkstra and Henseler (2015) also proposed
rho_A,; also can also be used as an approximately exact measure of construct reliability; the value usually
between composite reliability (CR) and Cronbach alpha. In general, for reliability value, academic advice
0.7 is the minimum standard threshold, and higher values indicate higher reliability. Results of Reliability
analysis in this study (see Table 2). All values of Cronbach’s alpha related to the variable are greater than
0.7. Other than that, all values of rho_A and composite reliability (CR) related to the variable also greater
than 0.7. Based on the above, this research model indicates good stability and internal consistency. Shown
in Table 2 are the results of testing the construct reliability of the model.

Convergent Validity

Convergent validity is the extent to which the construct converges to explain the variance of its items.
The underlying idea of convergence validity is that related construct’s tests should be highly correlated.
According to Fornell and Larcker (1981), the metric for evaluating convergent validity is that all factor
loadings must be greater than 0.50, and the average variance extracted (AVE) must be greater than 0.50.
In addition, the second metric for evaluating convergent validity is composite reliability (CR). A model
has convergent validity when for every factor CR>AVE (Ramayah et al., 2017). Results of convergent
validity analysis in this study (see Table 2). All values of composite reliability (CR) related to the
constructs are higher than 0.7, represent good consistency within the research model. In addition, all
values of AVE related to the constructs are higher than 0.5, and the values of composite reliability (CR)
for each construct are greater than their commensurate AVE values. Based on the above, the model
indicates a certain degree of convergence validity. Illustrated in Table 2 are the results of testing the
convergent validity of the model.

Table 2: Reliability and Convergence validity

Cronbach's Composite
Constructs Alpha Reliability rho_A AVE
Basic 0.819 0.866 0.823 0.565
Al knowledge -
Expertise 0.798 0.845 0.831 0.529
Opinion 0.779 0.859 0.842 0.672
Al attitudes
Sensitivity 0.736 0.830 0.765 0.553
Crisis awareness 0.856 0.899 0.862 0.642
Behavioral Intentions 0.893 0.910 0.895 0.717

As Table 2 reveals, all values of reliability related to the constructs are higher than 0.7. In addition, all
values of AVE related to the constructs are higher than 0.5, and the values of composite reliability (CR)
for each construct are greater than their commensurate AVE values. Accordingly, the model indicates
convergent validity and high reliability.
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Testing the Research Hypotheses

This study performed a regression analysis to test the research hypotheses. VIF can evaluate collinearity
problems of constructs, the value should not be greater than 5, otherwise, it indicates that there might be a
collinearity problem. The p-value can evaluate the significance of the construct, the threshold was set at
0.05 is all that is required. In addition, R* can be evaluated the predictive power of the research model,
with higher values indicating greater explanatory power. Illustrated in Table 3 are the results of testing the
regression analysis of the model, and in Table 5, 6 are the results of the Mediating Effect.

Table 3: Structural Model Results for direct relationships between the variables

Relationship B - Value | t-Value | F-Value | p-Value VIF
Al knowledge — Al attitudes 0.388 7.971™ 63.529 0.000 1.000
Al knowledge — Behavioral Intentions 0.155 2.959™ 63.529 0.003 1.199
Al knowledge — Crisis awareness 0.128 2.440™ 5.952 0.015 1.177
Al attitudes — Behavioral Intentions 0.127 2.416™ 5.838 0.016 1.180
Al attitudes — Crisis awareness 0.125 2.431" 5.936 0.013 1.177
Crisis awareness — Behavioral Intentions 0.309 6.149™" 37.804 0.000 1.019

Note: *** p<0.01, ** p<0.05, * p<0.1

As Table 3 reveals, the VIF values of all constructs are less than 5, represent there is not any collinearity
problem in the constructs. The results also show the relationship hypothesis for all variables is positively
influence significantly (t >1.96, p<0.05). The results are consistent with the research hypotheses.

Table 4: The Mediating Effect of Crisis Awareness on Al knowledge and Behavioral Intention

Regression mode
dependent variable
Constructs Crisis awareness Behavioral Intentions
Mode one Mode two Mode three Mode four
B-Value | t-Value | B-Value | t-Value | B-Value | t-Value | B-Value | t-Value
Al knowledge 0.128 | 2.440” | 0.155 | 2.959™ 0.117 | 2321
Crisis awareness 0.309 |6.149™ | 0.294 | 5.839"
F - Value 5.952 63.529 37.804 21.826
p - Value 0.015 0.000 0.000 0.000
Adj. R 0.014 0.023 0.093 0.104
Status Significant Significant Significant Significant

Note: *** P<0.01, ** P<0.05, * P<0.1

As Table 4 shows, the variable relationship hypothesis in all models is positively influenced significantly.
mode 1 (B =0.128, t =2.440, p = 0.015), mode 2 (B = 0.155, t =2.959, p = 0.000), mode 3 (p = 0.309, t =
6.149, p = 0.000). The results also show the mediating effect of crisis awareness in mode 4 (p = 0.000,
Adj. R? = 0.104). The results are consistent with the research hypotheses.

Table 5: The Mediating Effect of Crisis Awareness on Al attitudes and Behavioral Intention

Regression mode
dependent variable
Constructs Crisis awareness Behavioral Intentions
Mode one Mode two Mode three Mode four
B-Value | t-Value | B-Value | t-Value | B-Value | t-Value | B-Value | t-Value
Al attitudes 0.125 24317 | 0.127 2.416™ 0.124 | 2.489™
Crisis awareness 0.309 | 6.149" | 0.308 | 6.173™
F - Value 5.936 5.838 37.804 22.274
p - Value 0.013 0.016 0.000 0.000
Adj. R’ 0.020 0.016 0.093 0.106
Status Significant Significant Significant Significant

Note: *** P<0.01, ** P<0.05, * P<0.1

As Table 5 shows, the variable relationship hypothesis in all models is positively influenced significantly.
mode 1 (B =0.125,t=2.431, p=0.013), mode 2 (3 = 0.127, t = 2.416, p = 0.016), mode 3 (B = 0.309, t =
6.149, p = 0.000). The results also show the mediating effect of crisis awareness in mode 4 (p = 0.000,
Adj. R? = 0.106). The results are consistent with the research hypotheses.
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Discussion of the research hypothesis

The results generated by regression analysis indicated that Al knowledge significantly and positively
affects Al attitudes. Thus, the research hypotheses H1 (Al knowledge has a positive and significant
impact on Al attitudes.) was accepted. It also confirms that knowledge can influence the basis of human
preferences, values, decisions, and behaviors. The results related to the Al knowledge and Al attitudes of
use significantly and positively influence behavioral intention. Therefore, the research hypotheses H2 (Al
knowledge has a positive and significant impact on behavioral intentions.) and H3 (Al attitudes have a
significant positive impact on behavioral intentions.) was accepted. the study of previous It is pointed out
that when consumers learn about environmental knowledge and understand what products are polluting
the environment, It is easier to develop a positive environmental attitude, and tend to produce positive
environmental behavior (Kaiser, Wolfing & Fuhrer, 1999; Malik & Singhal, 2017). Thus, the research
finding is consistent with the results of prior studies. Indeed, knowledge and attitudes can change human
behavioral intentions.

The results also indicated that Al knowledge and Al attitudes significantly and positively affect
crisis awareness. Thus the research hypothesis H4 (Al knowledge has a positive and significant impact on
crisis awareness.) and H5 (Al attitude has a significant positive impact on crisis awareness.) accepted too.
This also means that knowledge and attitude are the main variables in forming a sense of crisis awareness.
This is consistent with the results assumed in this study: must understand the threat factors (knowledge)
clearly, and have sufficient sensitivity and opinions (attitude), to form a sense of crisis awareness.
However, Previous research does not define much about crisis awareness. Therefore, through this study, a
more precise definition of crisis awareness was given.

The results also showed that crisis awareness as an intermediary variable can significantly
influence behavioral intentions. Therefore, the research hypothesis H6 (the effect of Al knowledge on
behavioral intentions is mediated by its effect on crisis awareness.) and H7 (the effect of Al attitude on
behavioral intentions is mediated by its effect on crisis awareness.) and H8 (crisis awareness has a
significant effect on behavioral intentions.) all accepted. Previous research basically only considered
behavioral intentions to use as the outcome variable rarely consider adding indirect variables to the model
(Ajzen, 1987; Hines and Tomera, 1987). This finding provides further support for the new concept of the
behavioral intention theory and provides a new perspective for subsequent research.

Conclusion

This study to some extent revealed the blind obedience of accountants to their work. The traditional
accounting firm is gradually moving towards the era of big data information, artificial intelligence is
shocking all walks of life at an alarming rate but accountants always believe that "Accounting” is a stable
and irreplaceable industry. Even they are no stranger to terms like artificial intelligence, and also slightly
heard this technology will change future industries, including the accounting industry, but this is not
enough to make the accountant aware of crisis awareness, relatively behavioral intentions also cannot be
changed. However, few people study this important issue academically.

The investigation will assist both domestic and foreign accounting professionals to make future
decisions of the job. We are bound to can't stop the progress and development of technology, and also,
unable to refute the fact that artificial intelligence will replace humans. However, we can change our
future behavioral intentions with crisis awareness. Accordingly, this study the crisis awareness
consciousness as an intermediary variable. Through direct evidence (such as reports), and integrating their
previous cognition, a certain degree of crisis awareness is finally generated. Judging from the results of
the study, crisis awareness consciousness as an intermediary variable can indeed affect accountants’ future
behavioral intentions. Proves the feasibility of the crisis awareness consciousness as an intermediary
variable. At the same time proves that "accountants' crisis awareness is relatively weak™ at this stage.

For the development of artificial intelligence, the government in addition to encouraging positive
development must also consider whether this technology will destroy the overall employment structure,
and prepare the response measures in advance. Therefore, this study suggests that the government can
focus on "educational transformation™ at this stage. Assisting industries that will be impacted by artificial
intelligence, and combined with technologies such as big data and information engineering, In order to
improve the level of Chinese people’s ability to Al systems, promote them to break through the original
professional framework, and finally find a foothold under the impact of artificial intelligence.
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Abstract

The cultural beliefs of temples have been widespread since ancient times,
and the temples are spreading among the rural neighborhoods. The annual
Christmas Day of the '"Mother of Heaven-Mazu" on March 23 of the lunar
calendar is very lively, and there are influxes of worshippers and people from all
directions and tourism Guangke went to the pilgrimage, but also condensed the
centripetal force of the people. In order to improve the brand image and Degree
of loyalty to the temple, more and more temples have gradually entered the
marketing strategy model of commercial operations. The temple uses the
marketing strategy model to attract believers and ten The eyes of the public and
tourists have increased the important factors for participating in temple
activities.

This research also analyzes the brand image and loyalty Degree of
"Okayama Shoutiangong' through case studies, so that case temple marketing
can be inherited continuously, thereby prospering community and local
economic development.

Keywords: Okayama Shoutian Temple, brand image, loyalty Degree, temple

culture marketing, corporate social responsibility
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3.

2 BERIDRATH

I ARG SR — B SRR T B [ g R B - S5 1999 4 & 2018 SEHUAHRHARAG AL

BRI R b IR E BRI AT STV L TERINE RO - 40
%5 o AWTFELL N B R E Ry RN Ry B SR e By > DUABRETAE S8 R E YA o
HEH O BN -

A 7E L REARRHERER T

1.

BRI A FEE4E (gross domestic product, GDP) : 22— {[E &L 75 B 2 (F & HASHAR
A EERN B P e AR A% TS (E (B VAR » AN 7% Pk 28R BRI iy =K B S R B K
[ ~ ZEURTHAHY GDP - E{EEZSHORIR ©

#HEESS (nominal exchange rate) * /Wi [0 i B HIAESHERE - 385 HR 2R IR R Ay
MERIGHYE T HIER - BN ER— B B S8 - Atk AR
A= KB BT EIRRE « S2EIN HARER - BEFEEE - AARBES e
WEIES MRS - WENERESEE BB - NI - SERIERG LU &
AR -

HEEVETEEL (consumer price index, CP1) © 55T 25 i in SR 55 (1) (B A8 SR AR pCBE
—IREL A E— IR EKEE -

K7 (unemployment rate) = K3 A L 5558 JJHILLS -

25877 (labor force) : M. 15 LA BRI DA TAERIR AL » EEHEE AN CELZE A
CHERA -

EERAR (economic growth rate) 2y & — (il B S AL L PR ] P €% A A
RESZEIRAUA > BB EF R RN A ERESUEE RGUARIEE » ITLIH
TEEFRIR o« —(EEIR GBI R AVRERE > FEEERERFRARER -

24 R (industrial production index, IP) : FAIREE fit P $54m B0 T 227
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HYEEE - EEEEER
TEY E BT -

8. {1 H{EME(oil price) : fIHEMSE — M E HeFTE HAVEEEE

9. AI%(population) : &E4E A 18 - A CURBAE SRR -

10. t IH3{E (exports) : DURHRA RIS —SFHEYE faiy H IRE - AR (E LG H 18

i FH AR B B S s T S 3 e AR T YA -

HRRAS

g -
11. #ECI4E{E (imports) © DURREFRRIIEE —BE Yz iy D48 (E - 48 B s 8
1 -
2 5 AL ST E REERCR
T AR B Air BRI
g GDP XcHNGDP HEZETT The world bank.
H A GDP XiPNGDP HEZETT The world bank.
Z£[8 GDP XusacDp HEZETT The world bank.
PR XNTD NTD/USD HEE R B AR T R R E A
PR H Xopy JPY/USD s R T R T B E RN
EESYNEM: Xeny CNY/USD s R T R T R B E RN
THEEYIEER Xcpi 2016 4F kL HA th¥E RS
REER XrU A thEE R 4T E A
ZE T XLF A HhEE R E T A
R R XecH S3EE% HhEE R E T A
T A FERRR Xip 2016 4F By R HA Qg A=t
U {E RS Xop TLI AT BB H AR AE]
JNEE XN A HrEE R N B P B R 2 R E A
HO4E(E Y exports BHEETT KO BN R E 5 ey
HECI4AE Y imports HEETT KOR BN PR E 5 e
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o~ EERRTSRE AT
RBE S 4 ZORIEEL B 1999 45 2018 £F3% 20 4F » SMTBAAE B BLAL » BIHTE
CIRIEE AR IR Sl ~ ISR 13 (BB FHE A sPEIATE 8 - HA
IYE A R AEAITES - OSBRI - ¥R - BT - R - T
FEWL TR OB T SE R -

4.1 FZERAEAERE AR
VEFIRR M IR R S8 A ) 28 S A Y I 4 (E LA B AR A S F R R TE S i L 2%

SRR IR K7 R AR AR (R B ER 6 > Horp > DI R ~ H ISR {EEA P GDP -
S5 GDP ~ HA GDP ~ JHE#HVIETER ~ 57807 ~ TR ERRE - ohERIAO
SEAHR - 2 - HOIREBEREE - O - AR - OBNRREMHE - KER
B CARE SR S AERE ~ BTG (E SR AAERE - PR 7 R S B R
WIESE R AR 2y - AR URRERMAZER » DREREEARE I - R EE
1 GDP ~ 55l GDP ~ JHEEYIEEE ~ 558077 ~ TRAEEEBRA LB ER X
IEAERE > AR EHR S EEMRE - O OG(ESUh H 237 T EIEHRE - #2104 GDP 2
HERFEEAHRS ~ B 6%~ RSN RR 2 T EEMR - BB EREES
MR - R E R (E 230 S AR - BLH A GDP 23R EIEAHRE ~ BIRSRRE
HAAHRE ~ BUr el 2 e e - A2 AR - BRI RRERK
FEEAHR -
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7= 6

B B AE AR R B AT

HoE S
OO FE | EA | B ol come | 1 e b e | st | sy | ST | T34 | e
~ pa £ /\) X E[
- & | & | cop | oop | cop |FEH Em/xamwgﬁfE%fﬁ@ﬁ e |rem| rs | NOH
F1=% GDP| 0.98 0.89 1.00
HZA GDP| 0.29 | 0.64 | 0.36 1.00
Z[EH GDP| 0.92 | 0.89 0.97 | 0.34 1.00
e -0.67 | -0.78 | -0.69 | -0.70 | -0.63 | 1.00
H i -0.19 | -0.59 | -0.28 | -0.98 | -0.25 | 0.64 1.00
PN -0.81 | -0.97 | -0.89 | -0.58 | -0.86 | 0.74 | 0.55 1.00
THEEY)
- 093 | 094 | 098 | 044 | 098 | -0.71 | -0.37 | -0.93 | 1.00
JEEiEE
SeFR -0.30 | 0.00 | -0.15 | 0.15 | -0.10 | 0.40 | -0.24 | -0.04 | -0.10 | 1.00
BT 090 | 094 | 097 | 044 | 099 | -0.66 | -0.37 | -0.92 | 0.99 | -0.03 | 1.00
y@ﬁ{i -0.30 | -0.28 | -0.34 | 0.01 | -0.31 | 0.07 0.00 0.36 | -0.35 | -0.16 | -0.31 | 1.00
?iiF 0.92 0.93 0.97 0.44 098 | -0.71 | -0.35 | -0.89 | 098 | -0.13 | 0.98 | -0.19 | 1.00
H
FOmER | 0.49 0.86 0.63 0.67 0.67 | -0.75 | -0.66 | -0.83 | 0.72 0.10 0.74 | -0.14 | 0.72 1.00
PNEE:g 0.84 0.93 0.94 0.42 0.98 | -0.60 | -0.36 | -0.90 | 0.97 0.07 0.99 | -0.33 | 0.96 0.75 1.00
[ e | (Hh,g 167 A LA LT
S | S i | P | 1 | W
DA | WO | T3 W W | e B | A s
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4.2 ZV RN

AWFELURT (A FTE Y T2 - SRR (R B A h i i e By ik
OB - FAEETIRE D G EE AIC AR - E R — (S (T ALY
AIC B T > AIE s Z o S — (SR R AIC (B REE > AT
TR EAR PN BB BRI AIC H R (R -

AIC=-2 In(L)+2p 1)

)
+

In(L) Bz KA B3 E AL (maximized log-likelihood)
P Ry &5 (E %

4.2.1 H 5 R R Y B e 4t B

x 7 HIR R HSEUE AR

FER AR > 5 S8y REER HEE | AIC
— 15§ GDP(XcHNGDP) 147.54
- A8 (XN) 118.50
= I FEE(XRU) 114.44
g AUH{ERS (Xor) 105.37
i) TFEAEETRHE(XP) 104.89
7N AR (Xeny) 103.38
t ST A - 25 (Xecn) 102.15

FZR 7 mlH > O kR TED R Tl B S 8oE AR - IH PR Ao
B GDP ~ ALI8 -~ 583 ~ folfER » TRAEEREE - ARBEHEEIERESR - £ AIC
{EH Ry 102.15 - J@ A5 (1T B B8] LARE AIC ([HRRK T I HIZ A (T B B8z 2 1
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i MR AR AL AR -
TP BRI R SE 4SS0 8 5 - a1 TP B Ry

Yexports = 4905 +0.00003896 XcHnepp -0.2060 Xn-10.97 Xru-5.107 Xop
+4.638 Xip-17.11 Xcny -3.257 XecH

TEFEZ /KA a =0.05 FIRE T FHEER 7 2R EHER 12 - FigE R 632.2
>Foos = 2.91 » AIFE&EH, » HELEER Yexport BLASEG LS FRATNY B BERHIRA (1S E
% HELER SEHISEA HE > Wit - BOrvEEEEXICEE BRI - MEHE
RER? = 0.9973 MIR; = 0.9957 - Uk B BRI ESEHHIERRRE NIEH 4T - BaiEIE
FAF S GMERREAIEITTAIERE T B BB MRS S A S ELGIERE - —iK
BT T 82 SR BRI 1 (Variance Inflation Factors, VIF){ECKY 10 - RIAFRAZ
EHGVERRE > MR R RA (VIR E% 8 - B %] GDP ~ AIE] »
R MR TR R R AN RIEBLLOR IR VIF {H57 75 93.96-95.61 -
3.32~6.71~277.69 ~ 13.17 ~ 6.99 - (it » bR [ R5ER ~ AUHER BRI &RLS -
FLERDUE S A 10 - AR H OV AR B B AL 4R M TR o AR CAE
-/ L i€ (Durbin-Waton test) HIE 24 A H SHEBIER RFE » HE-FEAERSET
B 2,727 A E- 24 5 SAERENTEEAE a =0.05 > HEE 7 A% n=20
A%l > dy, = 0.595 > dy, = 2.339 > [fj4 —d, = 1.661, 4 —d, = 3.405 > [ LRET
B 2.727 0 BAEA — dyBl 4 — d [ RIFOREEEHE N 2 A ESE Ho RIEIIEASS
o o RS M E - EE A R E A A2 S Bl H BHAEE - SCAHTE R —
[ 5 B iml fRsn 2= 15 2 (First-order Autoregressive Error Model) - & HiEdE_E—HAE/E
VR Z(E - SOV - BEEGA 3 RAHB R -
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> SUMmMary (parameterStep)

Call:
Im({formula = exports ~ CHNGDF + N + RU + COF + IP + CHY + ECH,
data = mydata)

Residuals:
Min 10 Median 30 Max
-20.070 -5.&678 1.111 5.845 15.402

Coefficients:

Estimate S5td. Error t walue Pri(>|t])
(Intercept) 4,.9052+403 1.113=+03 4.40g 0.000857 *#=%
CHNGDP 3.8%ge-05 5.8500e-06 6.717 2.14e-05 **%
H -2.060e-01 5.452e-02 -3.778 0.002635 **
RO -1.0%7e+01 &.551e+00 -1.6874 0.1155&7
CF -5.107e+00 1.230e+400 -4.152 0.001343 *%
IF 4,.638=2+00 2.187Te+00 2.121 0.05541%
CHY -1.711e+01 1.0&6%=+01 -1.801 0.13546l
ECH -3.257e+00 2.244e+00 -1.451 0.17239E
Signif. codes: O Y®*%&Ff 0 Q01 “**F Q0,01 **f Q.05 *.f 0.1 * * 1

REesidual standard error: 11.12 on 12 degrees of freedom
Multiple E-squared: 0.9573, Adjusted RE-sqguared: 0.%9857
F-statistic: €32.2 on 7 and 12 DF, p-value: 1.5938e-14

5 HMEPEHEREHERIGER
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* 8 HIIEPHER VIF (H

A R s AR T
(Variance Inflation Factors,VIF)

e VIF {&
1[5 GDP(XcHNGDP) 93.96
A ETE(XN) 95.61

252 (XR) 3.32

AU {E RS (Xop) 6.71
TR ETER(XP) 2717.69
AR (Xeny) 13.17

LT ¥ 223 (X)) 6.99

4.2.2 HH—[EH B ipms AR 2D R B RS R
HHYEE A - A E WA RIS R R B E SARRR R E - AWTITR E
BRAbEEE - R —PEAY AR AT - dhslE S A B PR >t
R RHEIH R B B BRI R EF B RE - HENERZD IR HE
T HEHEFENGIERBFR N RESBHIEEE - N R EITEAETHHAYE G - FTLL
ARy 20 (/D 2 19 i - &K E - SREEEEE AN BILHE—P&2=57  BlIA]
FRIEHR RV OME - BRI ERIIFE & (A BN FEH AT AR
7Y E B I FEOR AT A S B AR R 2P R U505 - BB i
EARFAOR

* 9 HHO—IEE SiEsaE B s 5 S8 AR

TER AR 7 H 83 R 8 | AIC
— 1 5] GDP(XcHNGDP) 124.40
- I FEE(Xrv) 119.31
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= A HE R (Xop) 114.33
g TEEAFETRE(XP) 114.33

HZR 9 IR > O —ff B B iR 2 iy et
AT ] GDP ~ S8R ~ fUlER - TIRAEERE
AR E EE ] LUE AIC EFK T -

A3

A VO{E A BRVU(E 5 S5
H AIC {5 114.33 )4

> SUMmMary (parameterStep)
Call:
Im(formula = exports ~ CHHNGDPE + RO 4+ CP 4+ IP, data = mydata)
Reziduals:
Hin 10 HMHedian 30 Hax
-29.551 -11.633 -4.084 11.780 29,309
Coefficients:
Eztimate 5td. Error t wvalue Pri>|t])
(Intercept) -2.032e+01 9,200e+00 -2,209 0.0444 *
CHHGDFE 6.51l6e-05 1.058e-05 6.1e0 2,43e-05 *##
RO -2.175e+01 5.,252e+00 2,350 0.0335 *
OF -5.105e+00 1.T768e=+00 -2.888 0.011% *
IF 1.45%9e+00 1.1&69=+00 1.248 0.2326
Signif. codes: O Y¥*%Ff 0,001 Y**f Q.01 **f 0,05 " Q0,1 7
Eezidual standard error: 1E2.14 on 14 degrees of freedom
Multiple R-squared: 0.5445, Adjusted R-squared: 0.3001
F-ztatistic: 159.01 on 4 and 14 DF, p-value: 1l.52e-05
B 6 Hi—f&H B iEimsR e Z P i R A G A
—P& B SR A A S R SR R BRI R R 7 i © 7 FFELUR&E Sy - — B
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1 SR A Bt T B U 5 RS SRATE 6 » T — i R
AT I

Yexports = -20.32+ 0.00006516 XcHneor ~ -21.75 Xru ~ -5.105 Xop ~ + 1.459 Xip

FERE/KEE o =005 FigEr THHER 4 > rEEEHER 14 > FiaiE & 19.01
>Foos = 3.11 > AIHEEH, » Hl/E s EEEH B S E AR (R E RS MR & -
AU pEARFIER > p{E Fy 1.52e-05 < 0=0.05 » AUFREIELEH, @ MRS REEHYER
PERA R - 2R SBBHISEA /> Wit > HO— S E SR EAICEE B
i MHERFIEGER? = 0.8445F1RZ = 0.8001- {7 BB E R B IRRERE JI1RE -
B RY AR E-E A REHE R G A B SHBEEE - HE-E e RE st
& d £ 2.593 » &KEF a=0.05 > dL=0.859, du=1.848 > 4-du=2.152, 4-d.=3.141 > RIJf-5-
EAEREGETR d P& AE 4-du B 4-du 2] > RIS e A B2 ANESE Ho - 55K
JERRRRS 3 o T P CHY SR BB ARIN T (VIF)MEAISR 10> 528 E] GDP » K35
AUR{ERS ~ TRAEEREEY VIF [H575 R 1.24 ~ 1.96 ~ 1.32 71 1.92 » PSR EY
ARAT-(VIRYEED/INGS 10 > (AFR—FE E S A H O AU A S T
SELRMERY R

* 10 HO—fEE S EEsAEEA VIFE

O —E B BRI R T
(VIF)
BT VIF A
15§ GDP(XcHNGDP) 1.24
252 (XRU) 1.96
AUHHE RS (Xop) 1.32
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| TS (Xr) | 192 |

b — P B B R R ] GDP R T2 AR AR S o O — PS4 E Ky
IEAYERMEAORE SRS AR B T — R (E R S A SR MR -

4.2.3 D PEREAIHE AR
* 11 EELRDIEE E SE0E AR

EE AR 7 838 AR HEE | AIC
— AN (Xeny) 229.40
- TIEAERRE(XP) 223.79
= H A GDP(Xinpcbr) 215.14
| AU {E RS (Xor) 212.92

Fh 11 ] - 3 Ty 20 A ERr A DOED B VU(E B S 8o ABEIAE AR - T
SRR - HZK GDP Bl s - H AIC By 212.192 > Jg AT H S8R LUH#
AIC [HFFEE T -
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> summary (parameterStep)

Call:
Im{formula = imports ~ CHNY + IP + JPHGDPF + CF, data = mydata)

Reziduals:

Min 10 Median 30 Max
-235.13 -105.29 10.27 85,03 443.24
Coefficients:

Estimate Std. Error t wvalues Pri-x|t])

(Intercept) 4.3%4e+03 1.593e2+403 2.758 0.014e41 *
CHY -6.217e+02 1.342e402 -4.634 0.000329 ##=
IP 2.1e2e+01 4.884e+00 4.428 0.000485 ##*w
JEHGDE 2.62% -04 1.044e-04 2.517 0.023687 *
OF 2.872e+01 1.528e+01 1.878 0.080004 .
Signif. codes: 0O “&%%F Q Q01 “*%f Q.01 “*F Q.05 *.* 0.1 * " 1

Eesidual standard error: 184.4 on 15 degrees of freedom
Multiple R-sguared: 0.9801, Adjusted R-squared: (0.9748
F-statistic: 185 om 4 and 15 DF, p-value: l.436e-12

7 HECRP R GE R

HE TR ER R A SE REGE FRANE] 7 - m A RS R R

Yimports = 4394 -621.7 Xcny +21.62 Xip + 0.0002629 Xipncpe + 28.72 Xop

FERAE/KAE a =0.05  FlgEor THHEER 4> TRIEHER 15 FigiE R 185
>Foos = 3.06 » HIESEH, » tpt/2aRy BRGSO EIR H BB R ERES -
ELRESR S EHNSE A HE - Hit - EOREERHESAVECES B4 - MEHEG
BIR? = 0.9801 FIR; = 0.9748 > {{F 5 B EBRIIAFERE IR  BES R
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(EEG IR AT AEREE T - FieE B SRHEE S A2 ELGMHNE - —K
HYFIET IR B R B AR IN KL 10 > RIAFRA S EHGUERE - mitE=(rE
BRI ETREEC 7R GDP ELmE&HY VIF {E77 5 & 7.55-5.04

1.92 84378 > 4% 12 - (It » FrA B &8 EAREE 10 (REEOHNEULAF
PSR HRE -

* 12 N 5 VIF (B
HE 120 el i 83 SR B AR R
(VIF)
BRI VIF
AN (Xeny) 7.55
TEEETRE(XP) 5.04
H A GDP(XipnGDP) 1.92
AUH{ERS (Xop) 3.78

A HE TR AR AR TSR AEfE 8 HA GDP ~ i B B IR(E =
BB IERYERMEAHRE - N RIS IR (E 230 R R rvSR AR -
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4.3 [EHEIRIE AR AR R E S R

AHFERYERHE 1999 5] 2018 3L 20 4F - 7 13 (HARAG LR E /5 Ry fE] (H ik
FEAC4E S (BPNN) i A S8 > 43 BIEH AR (B RO R & F Ryl cH S8 0 &0
IR BRI TR (LR - s 95% R ED R F[-1,+1]I&[H - £E3/II%% BPNN FEAU A
f > 5 R ZEZHY neuralnet() Ry - 5 E MBI ELIE E £y set.seed(123) ~ S EEREEY
K Fy 0.01 ~ # IR RMF Ryai 72 e R B BEE 0.01 B AR A EURy 5*10° -

BN [EIRY RS e i B LR - B gl A B TN L S A PR [E] - 72 R
st e [ caret E(FAY train pRE - S EAVFHEE - SEE AR [EHY RMSE {E - & RMSE
i/ N > TR Ry FES EH & (optimal parameters) - $E151(2004) 15 H FEHEHEITHLL4
EE AR g BB R — B B R R AU S - DA — e g

2 - R R T R H Y EEHUFE AT
BRI+ (A e TR B e B+ L e BT ) /2
— R ¢ A PR T T B L T
PRIZERTRE © (B AR PR BE T B+ HH g BE T ) 2
4.3.1 HEHE R A S AR A 1T

AR e g~ B H 5 E Ry i 2 W > i AN B RUR 2 - HUB YRR - P
LB —felE Bttt Eun D R L - 5% Fo(13+1)*2=28 Jg - & a8l tiRtius
‘DFs 0 g £ 2%% Fy(13+1)*2=28 Jig - 4&XHH train plES 2] H O ENE IR 4apE AR
— PR B ERE R 2 0 55 IS e ERy 2 » RMSE 0.0560 f/)s » Ry fESH

HE -
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R RGui (64-bit) - [R Graphics: Device 2 (ACTIVE)] - o X
R G2 =2<E8 ERx) S
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ST 60 % » S LRI Bk a2 A RSB 001 » BefiBUR I %
13 > IS AE S B BB > 400E 9 BT » e Layhid (R RBBRERE S
I8 ~ 2layhid {CFFRIIEES I8 - layhidn (TSRO n (HEFH -
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# 13  HOEHEIRE A RS IREE
i AR (13 (& BN F155 — i FE et (2 {EERE)
PN 1layhidl | 1layhid2

1[5l GDP -3.88207 | 0.87732
HA GDP -0.02156 | 0.36129
[ GDP 0.33285 | -0.29792
et 0.19832 | 0.67607

H 0.52917 | 0.24015
UNGN: -0.85356 | -1.22493
SHEREY)ETEE | -1.81513 | -0.42293
KR 1.40135 | -0.42962
ST 0.68865 | -0.96937

RS 0.97362 | -0.03296
TEEAFEIEE | -2.29445 | 1.21467
FOHERE 3.18480 | -0.36183
A 18 0.13181 | 0.56353
fRiEE 0.75556 | 1.53239

55— BRI (HEE 5125 BB Q (e

LinfanpEs 0y 2layhid1l | 2layhid2
1layhidl 0.92670 | -0.21640
1layhid2 -1.99464 | -2.59588
fmiE{E 0.24777 | -0.92576

55 B (2 (E AR S 2 2 (L (E RS
i H SR B i HH e
2layhid1l -1.69843
2layhid2 -1.56133
fRAE(E 1.03809
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4.3.2 HECHEMEIRIF AR A R T

BEARA RIS 2 8 H SOE R W I AR S - SUBHY R EERTRE - A
PUSR— [l R8s Ry 118 > 82 Fy(13+1)*2=28 Jig - 55 g el B R i
DRy 0 > 522 Fy(13+1)*2=28 Jig » K train pRyB (S22 1 E] EAR T AR AL S
— [ R R 2 0 S B R E Ry 2 - RMSE 0.0643 52/ - Ry ESHL
HE -

B

R RGui (64-bit) - [R Graphics: Device 2 (ACTIVE)] — ]
R G2 =2<E8 EBx) AT
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10 O EHERE R A RS B & ]

A RITATE 2 FTae e HUAERE I OR8N L (R AR S AR Y > R (|
ST 728 > KU RIF RRR B (R BRI E/ VR 0.01 - {3 LRI IRE (E
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* 14 EDEIERE RS IO E
i A (13 B G110 25— e Fied i (2 (&R

g AL 1layhid1 1layhid2
i[5 GDP -0.44539 0.75310
HA GDP -1.62878 0.38582
2[5 GDP 0.16355 -0.72938
W 4.53964 0.44087
H# 1.94779 -0.01944
NG 0.93412 -1.33657
SHEEYIEEE | -3.78413 | -0.52310
FFER 2.25265 -0.10464
ST 0.18323 -1.00605
HOBR R 1.47402 0.05609
T AR -1.12822 1.03347
ORI -0.87489 0.76282
PNmL -0.35106 0.54491
fmtEE 1.95723 1.46036

JeA e g (2 I EiRE) 2155 e e e (2 &l &)

Linfanp=d 0y 2layhidl | 2layhid?2
1layhid1l 0.70763 -0.31720
1layhid2 -2.06289 | -2.16492
fmiEE 0.17956 -0.81138

55 T PR (2 (I BRG) 2r cH (1 ()
TR | Bl
2layhidl | -1.63964

2layhid2 -1.65809
TRHEE 1.08516
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FHM SRR BN RE AT SRR BUR 2 » INIELER A 0 A ER Fss AR Y2 8 > A1
ENF RIS A 7 B T Y IR - DI RS A -

4.4.1 IR SR AR S DA EHE AR i S E A B AU AR BT

tH VR D A8 Y 7 (EFRE S RFILE 7 (RS2 RO F (B (AR p e A A R AR A
R PURTUIS R < B H BE R 2 WS > FRR EE RS TR o SO IR HE R A
PRI A m KRR R BB - PRl — R iR S D R 1 g - 2R
(7+1)*2=16 Jig > el e iBiEum Ry 0 e > 52 Fy(7+1)*2=16 J& - &EH train
BREE 21 L ) (R e E A R AR R 55— o el e BB B R 4 - SR Rl g R B
k52 RMSE 0.0415 f/]N » Ry E2EEHE -
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R RGui (64-bit) - [R Graphics: Device 2 (ACTIVE)]
R Az =2<E8 ERX) A8

BWN =

6
— 7
8

#Hidden Units in Layer 1
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RMSE (Bootstrap)
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£

12 O B RS DA N IR s R i (2 B & ]
I FH AT R 2 Aras & HI4ERE 1SR 22 8 AT Y 125 A SR B S SR ] FH 2 (AR
THAEAERE AR » BL{E SN GREATT 53 2 - 4% LRI Rt = e B (R B R BR (B 7t 0.01

BRI RIIIREE - 4055 15 > H ENERE S MRS R ERE > & 13 Fis e
22 15 R s By S8 8 DA EHE R S A A PR A (E
figr A JE (7 (EEED) 255 — e S5k e (4 (E a5
i A SR llayhidl | 1layhid2 | 1layhid3 | 1layhid4
1 Eg GDP -1.85945 1.62655 -0.97719 -1.32850

A8 -1.57423 2.94653 -1.21440 -1.40458
Lo 0.10690 -0.11125 0.54971 2.16948
OB RS -0.33355 1.31717 0.35466 1.66770
TEAERRY -1.53418 4.34572 -2.36168 -0.28292
NG -0.19490 -2.64281 0.00266 0.65288
LR 0.23934 -1.70273 -0.62088 0.85420
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7 16

#E 120 Al iy 88 H S O F (R (AR A S S B e (L

i A (4 {18 17580 155 — g ek (6 {IATETRE)
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R E
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1layhid6
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-0.34393
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ImtE(E
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-0.17933

2.04080

-0.03765

0.90198
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-0.18911
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e b (8 1B R F 1 e (L (E A

e | e
2layhidl | -0.90365
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4.5 X IEEgHIERAE R

AHTFE RS 1999~2018 FEAE Y L AR R Y 1 58 S 4R (B B AR BRRAG AR FE 15 » %
19 SEHVBERE T HETTHE ~ R TIAYIR D - (R AR B AR AT S Y
SR BRI AR AR R R AR TR/ 6R > R T 1 S TTRON > B4R 20 2 (i 1
FHGATHNE] > B&aTHE 97322 (Mean Squared Error , MSE) > EEHE—f5A
MSE 5o/ MURIARITNER 8N > B3R 17 nE s LR ISR e — 2ot
B ERRAER A R N AR Ry B (AR B AR R B 1R 12D M R BBE N DA
BRI A - (R it R R B Shap M T > IR O —
bE B & [mlE s = AR P AR AR MSE /]y  AIAUE EHE R A R AR A A LR
B > MIFIZ I ER A TR B AL - B B RS VR B BT [ > (A
RIS > YRR R - KM A 2 B (F g A SR (2] BRI e A A
AL FOAIRE T RS Y BB b bl M RAR

® 17 e R

R |— P& H BillkFsas B R RS Y
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EEFF AR INREHEG R NR N B INRIREE, BIR A S L%
(CCA) » Hrmt /2 M2 A S R Y &85 T RUE L HEET 2 (Caligiuri, 2000 ) - FI41Z
BHEAESNRAYITER T PRV BLE A& 1F MRV RE BRI - 2By - I
FESNHRE M - — (B EAUEE RAVINKA & - SEEIREEEIAY TR B+ SR T i
HEE R SE » AT SETESNIR A4S T H PS5 S balll S sl R /2 %Ay (Shen & Lang,
2009) « [E4h  TEEEFRELGISRANIR A B - HIEINEE S RE T RIS S BHRBAAE IFIAE
£ (Du-Babcock, 2000 ) » SNk A B HE AR ERH SEEF 3 5 b, A e 7 im B AT
It 0 ANIRA BRVES S ik B B SRR T il KR A HS MRS B A
AL R RS (E A RE AR T B R R 2 S WA B TR R TR S B A
W TAE (Angetal., 2007; Earley & Ang, 2003 ) - Thomas & Inkson (2004 ) $5H} » &3
(L N A BT S BHIRCRE BL5E: « FESR BB 5T AETEEM NV B 528
A RAYEE > e ieERE A O B4R EEEA ERAD - FE IR A RS e ST
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{ESEIS - A EWIT R SE - SR HITEREEE - Aim(T AR UL e g
BN TAE4ERY (Kohetal., 2007 ) - Ramaluetal. (2012) AVAFFEHL 28I S0 B pEEL T
TRERCA IEFB (R R AR FE LR RAVINK A BRE T i EL i e /A e s b b
A7 S > SN RG> WAUEEREHEINRABRAUEZ T BRENER
R HRAE R B U b= 5 ERYE DA A B a2 » ST I LA F 4% - Black(1990)
s by B S B Ser & HU R Z ANIR A B IRIREAE N E B R0E A A [FTT B2 B
TERFBIFTEEE 2 17 R - BESHELE 1\ B &) - JUEW T A2l sy » /DA e
A BAYIRDL - Wang & Kanungo (2004) tf5H » SN A\ BAE#EERTERENT - & EEhEE
W E BRI HACHERE - H AR (AR EE B AT LAY 11 S A B S LR B AR TR A
BERVERNR » SNREELEMHENEAN (Johnson et al., 2003) °
G BACOR  SULEBEEEINRA R - GRESSUBHREZE T - 5k
RIS 2T AROE P B BB S S LA - AT T BRI SRR FT I T LU N TERER

il

H2 : AEEREESNREREA EaRERE -

(2) BT HEASHIRRGESNREE
TN R B ERG T3 - ERERETE - NEEHYAPERABE 7 (Kimetal., 2001 ) -

TE A B TRESIRFERARN TS (0 - R E BTSNV E ) ) - 1H48 P AR f B 5 Fyfig
& (vanKleefetal.,,2010) - Redding & Hsiao (1990) #5H » 4MNR A B FEELRE A S0 S
P& FEFTHRA R - EREATT RS E MR Rt - B EFF S thErr - SNk
N BAEIREE B B AT (o 0 (o3 BR T 2K - 2B T ZE A MR HS » 37+ LA 4558 ( Parker
& McEvoy, 1993) - [t » SNk A B ELHEER (BT - sesBH R OEERT) - A8
R R B NRES LHE g - 81 > HEBAHGRER (A B2 - S EEB RN
BIRENL - FEEECEBITRBIVIITE - 2SR EGE - fEHE B %

s e FEER B TGS £ B BN [ B SR LA FH AR (- &

R TELEERGE X gE > MTEEZERT > §HEE TARSmER R
BE{% o ET S FEE R 4H 4055 (Graen & Uhl-Bien, 1995) o {¢4HE ALV BIARE
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VRISHEE PR B TAVER, > SEEEIA BT - 8 T ETA S GIEREZEE T
& A (Carmeli et al., 2010) - (it - HEERES TETLEEITHSE THAEER -
B H R T(F EAYRMIRERS - SRR T > S EETE BT Raass
R HI R

Borstorffetal. (1997) f5i - —{E N EEHGAE RS AV RESS - G ERZE
PR T AFidi - HREEIEE T B R B OB RS — {7+ HRIRI4H 4% (B (E 8 R B
% AT ST E RIS [ F4HERATF %5 (Miller etal., 2000 ) - & & T H4HARFE
S > AMEAER AR T - TR S TAE4ERL (Cheney, 1983 ) » ZATM > FEERZE
R BN B ERYRE JJEIREE (Arthur & Bennett, 1995) - 285 A (2012) f5H
pIE R EUN rEC R E NS IN vE Zaril i Sy SRR IR SN = b a2 B IR
SHEEAEZOE M BT REE - TR E AN S B2 AER - TIFEES
FEEZE (Barnett & Hyde, 2001 ) » #HZHY » HFEASGER - REELL HAth A B RIS EE 22 -
HEANTIERE " RTHRE > UAGRA LIRS CBRERE - BoE SR i R
i R Creg i B e\ i B TR A RARYER JJ753% (Graham & Lam, 2003 ) - Aryee
etal. (1996) 5t > HBEEEEFHEE TAVYNRER » LHEEANS > ZASREE
HAREDN - Fitt - HNESEIMIINRA S - CHECEBREFREARE RS » &
HREAREEINR A B A RAERE R &2 ESNRATHIRSNZE - ESNR A BREEAE]
REIZRAEFRRL > BRI R BRI, - DR s TIRBLARE - AR
bZEt e - SHARSZ I B TPl TR e R AEAYRE /7 Py —(lEREAg# /A &1 (Behson,
2002) - At - HEEHFETAORA > G TEATEORVERER - EifEET
UMV, > FRHAH AR BRI AR AN RAT By

Grer BACURR - A5 SRR AERIEE MY FUBING 2 E RAVIRVE - & B TAVRDAET Ry bt
P B4 TR LAEASE MASMIEAEER, - &8 TEAHSEFENE S8
GoReR BRI ARIT R > 8 LIFRER - iR E Bl FE s E EH 3 - FIEE DY
KPR FBLEES MR TAF S A GRS » SIS DA NS RGR

ot

S

&
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H3 : B TEHGRGISNRERER EaRENE -

() L& rERIERERCR

Laureiro-Martinez et al. (2010) S8R HE R(lAGFERYEKF A - APk RA
Je\bg Pk 2 JEE - ZRRRBIRF B GIBLT 0k - e BT AR TP RS R E - TN A S FREEAT
BRI - ERTIRAO LR BARTRIRES - WL R PR (R - LB (E ATRREEETR
NINIRAEFS » ¥ AP ERE A IR 2% (Brisset & Nowicki, 1973) « ZAifi » A [EEIZK AL
FAEARFIRSETT Ry MEEBUAEME B = REGHINR A BEEBENGR =27 2/
it > BA RSB INR A BcA R B IR A FIRVINRIESS - (R AyE HEE DI
B HTT Ry B (EROAEIREEBIA A THEFS » nl s NI/ NV B s 18
FIEHA - SRR AU EA TR ITAERIRRE (Paik & Sohn, 2004) - Barakat et al.

(2015) 885 » ALEBE S AGRZ EBERAES bR 5 YA BN - fi0—(E
RETH BN B (RAE T RERE S ERY B T S (s BUEE VTR > (R Rt hEIR DS
ABSTREEAHIEETT » FEAD » SULE R E nT LI B 8 B3 i (Earley & Ang, 2003) » 33
MR AN B LT IISR B S G e = UL RE (e.g., Eisenbergetal., 2013) > fHHNRA
BIFEMEES LB R T A SR N B8 » T T 0E ~ S a8 At -
fE e NS LAE - BREEHVAENE -

& EHOTRE > ANR A B/ R R AR ARSI & PR AR T
B - Bz BagE > BN A B B AFRRFER > B SIS b
EANR A B8R Z R TR FEDURIEE NHSU b BT A [ A I N A ERFHY
ALEES - R B s E RIS - BRI E S8 - B E e E
RYE > MBS EAVE B R - AR DA AR ~ R R A SO B R T
[Eil N N = VAV S R T i )

H4-A : SHYEER G RE NFRRES MR BRI IE R E -

(1) BTEEHERR A SRR
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A FeRe Ry B TR B SET BAFRfR - WHBBEES T THHE 8 Ta%E >
A B TR FIGHARAY " AIGE ) & T RAVERE R > HEM IR AH SRR SR B AHAR N R
175 - FI6H (2009) f5tH - ARIREEA A 2 NEKHV=EEA 08 = oK FAFE
L) LSRR o RS AT S EE AR E AR P B bR REEn 2 (4TS )
BAT CAPERAARAIEE ) (A5EIME - 1996) - (AL - SHARERERE B TREIFIGRE - ErighiHsE
1ERL > HEEREMEE « (E8 - SR KRRV - 22BN BHREE - sl
JBS BRI PR B m) 7 » BAL T R R 1T AR R YRR (% - BBV SRS &l
BRI AR N AT By (EBIRE ~ 22008 > 1998) - HHtb Al i, > EEERERIFEE -
BRI ST RF AR T R - HLEA B T HERPRIRIMATEERIEE (5 > &0 OB REI R S
SEFRIEL - HEIMIET M HERGE RS A RIT R

875 BENAPE G IR EETA » H > PEIAAVERE RN EHEEGE

SRR A TS RBIRARA T — g B R A PRI B - Fldass
AAHERE A E TR TR RN FERTRE T) » BT S SR AR B I A APk - Earayre e Hos
s TR e (HiSf e B R PR AR - pEB (SR = 58 - AHECHE » #T2K
—EE PR GRS - SREEEEE B TAVE - MM ERE - DIm B SR S &
EAMEENZR (iEihpasEsTam > 2018 £ 5 H5%) - (At - B THYSEME - SR TEE TR
FEEIS ERE T - WHHEHE > AAMAERT 203 - IR TARHIRE - g
PRIER T B I RERE RV (FRE - SRAHARSE R ST S 4 VAR B -

HENEEL > HEETE 2 B TEABIS IRV E (Amabile, 1988) - fHEHRES

KA

IR EEE A AIEIT B RELZE (Amabile etal., 1996 ) o & BE(EH AFHE - WikE
HE EfEFEAST T EHERE ) AR A (Isaksen etal., 1999 ) - 4H4kRSA

AVEEENE > AR RSP ERGREE ~ 1T R ~ SRRV E - Eim (AR g - & —
A B E R e ERG 1T /Ry (Ekvall, 1983 ) » Drucker (1997) 5t » dH&K R AFTaHAAYILE
(A > FREA A RS SR R R S RHE A RIS T » I T AR g 2
SRANETTHIINR BB FE SR ~ B O BNV RE BRE B - sBhER S AR R HY IE
B85 > AENEHER T RS TT - (efERHERAHT - K2 > & 2B R BT T R H R E B
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11 AR S H - RHIERHSRET (Oldham & Cummings, 1996 ) ©
A

Grer BHOURR > (E BTS2 BIH AR R B RS & HE T s B AR AT
BIETT B - MEAEMAE AR B Z BN > DB E RSl EREE - H

BALHERARA (5 BAFIESE G E HUE S RE L O A PR R BB ST S - ATl &
AR B A R R B REAEE R SR EE T LERT  FESTE TR HEH
EEEEBNFEESNER Bk - EERAVHERE T > SNRA SREARZR
BA R sE R > BURWTFEEIL L M Te R

H4-B : § TEHGR A SEARREINREEAYIERZE -
= BRFRTARREER

(—) BEBHEE
A FELUREE T B H T fE i E L SIESNR A B RTS8 SR E#HEE T
BN S G AR A - B A T BRSPS MR A BRI R 3
LUE @ MG AN R RARER - MG H RO S E 5 R 8T UG 58 R ik - 38Tt
160 {34 > [BY 155 (3EE - &faEMPREE(FEE &R 3 (> AREEtEt 152
- ARHEEEEERT 98.06% -

(=) BEEZERITA
AWFEZ TR (E ASRE - SULER - 8 THEHER (B NREE S VO E
B e AR ZHrEMm /5iRE Mom etal. (2009) FrigthAVEEE S T (B F]
FDZ A IILME SRS 5 {8 AR ( Self-Exploration )ER{E A A1 F( Self-Exploitation )
WA (R T - {EACHSE £ 2R AR - SR HUE AR 7> - BEL © g A =0
e ~ iR~ BefrekiiSaE A R PREER A A SHE IR AR SE), TIESE -
LB BT ERE/IRE Ang et al. (2007) RESUBEE R 7 RyIRaGEA] (Meta-
cognitive CQ ) ~ 241 ( Cognitive CQ ) ~ FfAY (Motivational CQ ) ~ 1T £ ( Behavioral CQ )

FVUEREE - PR - T EEAEE SRR OOk ~ B ~ EREREAFESUE
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BRI ANGENR - FeGE MR SRR AR -

HNIRERE Z A IRIERARZ (1993) REIMERE > R TIEEIE - LT HEE -
HENEIES — (A - MR REEFEIES NR R A KA TR - FAesv@EElk
EE AR E R SRR -

B TERHSRRH (h 2 Fr 82 BUWRBAIE — iz 8% -

(=) Pearson fHEH 3T

FRaEATRER ~ SUBERE ~ BT BUEHERR (L N EE 2 MHBHTRE - AH7EF]
Pearson 3 73 iR SR I 2 RIEIRARIRAE - HZR 2 1550 (EAPRZRAT T E98UR 3.8289
BURAI AR i 2 8 AR - BE ARG MENE 28052 EAER - HBHRE
55 0.418 (p<0.05); AL REAIFEIEEy 3.9762 » BRAWFIL A B =09 S LR -
HIABEREE AR ~ SNREE & 2 8E EAHR - AHEA R B 0.520 (p < 0.05)
B10.563 (p < 0.05) ; & TEALHGRRBHGRATT-ETRUR 3.7681 » BURAIAZTAE A BL/A R 4
RAF > H B TEAHGR G MR IE 2 FEE TEAHRE » AERA (5850 0.235 (p < 0.05) > {H
FHE AR B U LR B e R - AR A 51 Ry 0.139 ~ 0.098 » ZAHTHE T4
8~ RS B RA (AR A N 3R 2 FTR

(& 2] JEEZFEE -~ FAEEEHRABUER (n=152)

i P8 ez
TIEFE 3.74
HERE 2.42
SMIRAERE 2 TSR 1.67

& AFRZR 3.8289 0.55125

AL 3.9762 0.39489  0.520**

B T H4H kR % 3.7681 0.64791  0.139  0.098

G I E 3.8630 0.46531  0.418** 0.563** 0.235**

5 Tp<0.1 0 % <0.05 0 *p<0.01 > ***p<0.001

() EAEEFIHT
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FEAHEE A TR R ~ SU(BRS ~ B T BEsH SRR (R RS NR?

A FEHE—

MR B R 5 BN e 2

e 2 R ELAHRR 1 -
B> b ER - B THIHMR %

TEAE AN PR BN B IE ~ fRERET(E - DB AT 2 Bk - i8R 30 R? £ 0.366
F Ry 22.770 ZEE > (B ATRE ~ SULETE MR TERHER R B NRE

s/ WURHTSE HI ~ H2 K H3 ZWH5efEEsR

TEESELAE > R% 5 0.385 0 F 4 26.785 3

i EE B I A Y
ERROL ¢ S SRR R B T HLRH AR (i
EERAE » U B B T B SR (5 & 1 (el B

NBZREVNREIER (7 > #CATE HA-A 81 H4-B BARIL - &5RATNER 3 Aion

(%3] SEEmZIEEERE TR (n=152)

HNIRHEE

R~

s v

PSR
IR AFEIFTE R 2 5 S

- I
(B AR
AL
= T BH R

(B AFRZR x & T Bi4H S0 4

(B AR XL

0.038**

0.032**

0.084
0.000***
0.014**

0.05**
0.000***
0.007**
0.098"
0.0947

R2
F
AR?
Partial F

At FeiRET A JEERIN R © A RRE SRR R A —
SIEBILEEN - fUSEIRIEE R N EREE

AHARRA A B TN E > 8

p <0.05 > **p < 0.01

» #x%p < 0,001

0.366
22.770***
0.344
84.3186

0.385
26.785***
0.019
46.8146

HERANER - R T8

EMSERE > AR 2 5\ B TERHER R (h ERIR A (E R T Te Z B - b
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BEHPIMEE M EREAE(E - ) EAIFRBLEEFYNRA B —FESEENRABEZ
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1) ZE8 -~ ShiA
SNRANBEEFINA ~ SERE SRR > A R e R B E A\ B [F S
I AFTR—F - LB 2 P L e Sy R 5

2) BREHIREE
MR AN BZHEA IR BB Tt - BMEES A F S BRI A AR B ARV
ko HEREEMARE S - UEEEES -

3) BE - BRI (LFFEM - BEC)
SNRANBVEFREHIRES] - S8R IR 8 TR TR E - [mEE P
IRF > A RESE — I EIET AR - BESh > ANR A B XM - A REL - R
BRPAE] [N R B ZT IS - HAE A DHRERYIRRR T S & B ER -

4) S
SNRABEBEIARESAE - BEEENMEIA > RSB - R R ]
H o ARIEAEEENE ~ SUEFERHOAE -

5 EExmELS
FETPE > JREE B RSN S B A A BTN - FrLUNRAE
HAEIRESEAHE EE -
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