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0D,M¶Ýϗ̍f̰F�¬±Kϳ:bʓƖf¶UFEb ˌʙđȻMûĞNТ�¬±Ϝ
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̞f͋*7bfǦJE4eKJb 4M4e-]][:beÎǣˮ°ǞǗˮKJaɅE̾͊
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�o±��n©±188�k¯�Р15.7ПС�lj�±351�k¯�Р29.2ПСGТĂ�k¯�

MЩĚ-˶ȋMn©±K_b�k¯�G'C@  

� UE 662�k¯�KDEFЉ˴5eKčɡU@e4dТUE U@"}§��#Рţ 1СN�
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ŻE "il�°���#Рţ 3СGNil� 63.6ПТ��� 36.4Пeil�M UE -ŻE 

"UEU@y±�#Рţ 4СGNu­� 57.0ПТ��¬±� 43.0Пeu­�-Ż0Т"UE:b

ĘMy±�#Рţ 4СK+EF[u­�Mn©±66.6Пe��¬±�Р33.4ПС_a[ UE-

Ż0u`c@ "y±��m¯~Mɑʿ#Рţ 5СK+EFN"JU#50.ЩПТ"'a#49.3П

eǄ-u`cJ,C@ "n©±�~}§¯РĘǤС#Рţ 6СGN�±�©k¯ǤȽM�j

�m¯��±¯G 77.7ПТȯȫfÍȞ2b�~}§¯G'bp�m¯��±¯G 19.4ПТ�

k¯�fʓƖE2bŴȊM�j��}¥�±¯G 2.9ПeТ�j�m¯��±¯G UE-Ż

,C@ "UE�~}§ Р̄{k�С#Рţ 7СGN��u{k� 40.4ПТ�oi{k� 31.1ПТ

�¯�±28.5ПeТ��u{k�GM UE-Ż0u`c@  

�  

�

�

�

�

�

�

�

�

�

�



· �µ� z|x}CH?à�5Ïo!9WN.m�9,$&�

 /UK5W?F4QW4*%¡Ì �

�

 11 

�

�

�

�

�

�

uï� Ïo!%/UK5W?F4QW$�2 ë=PBEì�

�

�

�

�

�

�

�

�

�

�

�

503
76.3% 

84
12.7% 

57
8.6% 

15
2.3% 

	�
�� �
�� DF ���

�����



· �µ� z|x}CH?à�5Ïo!9WN.m�9,$&�

 /UK5W?F4QW4*%¡Ì �

�

 12 

�

�

�

�

�

�

uð� Ïo!%/UK5W?F4QW$�2 ë<1Fì�

�

�

�

�

�

�

�

�

�

�

�

374
61.8% 

231
38.2% 

���

	 ���

	

�����



· �µ� z|x}CH?à�5Ïo!9WN.m�9,$&�

 /UK5W?F4QW4*%¡Ì �

�

 13 

�

�

�

�

�

�

uñ� Ïo!%/UK5W?F4QW$�2 ë/2EVIBEì�

�

�

�

�

�

�

�

�

�

�

�

385
63.6% 

220
36.4%

��� 	��

�����



· �µ� z|x}CH?à�5Ïo!9WN.m�9,$&�

 /UK5W?F4QW4*%¡Ì �

�

 14 

�

�

�

�

�

�

uò� Ïo!%/UK5W?F4QW$�2 ë:W?0UE 9,h%:W?ì�

�

�

�

�

�

�

�

�

�

�

�

260
202

345
403

0% 
10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 

100% 

�����
�� ����
��
��

���

�����

33.4%

66.6%

43.0%

57.0%

��	��



· �µ� z|x}CH?à�5Ïo!9WN.m�9,$&�

 /UK5W?F4QW4*%¡Ì �

�

 15 

�

�

�

�

�

�

uó� Ïo!%/UK5W?F4QW$�2 ë:W?A3U>%�©ì�

�

�

�

�

�

�

�

�

�

�

�

307
50.7% 

298
49.3% 


��
	���� 
��
	����

�����



· �µ� z|x}CH?à�5Ïo!9WN.m�9,$&�

 /UK5W?F4QW4*%¡Ì �

�

 16 

�

�

�

�

�

�

uô� Ïo!%/UK5W?F4QW$�2 ëUE M>=PUøh�ì�

�

�

�

�

�

�

�

�

�

�

�

461
77.7% 

115
19.4% 

17
2.9% 

�����	
�� ����	
�� ��
���
��

�����



· �µ� z|x}CH?à�5Ïo!9WN.m�9,$&�

 /UK5W?F4QW4*%¡Ì �

�

 17 

�

�

�

�

�

�

�

uõ� Ïo!%/UK5W?F4QW$�2 ëUE M>=PUø<1Fì�

�

�

�

�

�

�

�

�

�

�

185
31.1% 

169
28.5% 

240
40.4%

���	�
 
��� ���	�


�����



· �µ� z|x}CH?à�5Ïo!9WN.m�9,$&�

 /UK5W?F4QW4*%¡Ì �

�

 18 

�������9WNm�%�©$),/UK5W?F4QW$�2 �

� x± ľǦMɑʿK_b UE fčɡU@e4dФx± '@aM UE ȵNľǦx± 

0.97±1.09ŞТƀx±  2.51±1.41ŞeТƀx± K+EFɑǻK UEMȵ-ŻEРtР190С

=13.075,p<.001СРͲ 2С  

� x± ľǦMɑʿK_b UEТ�o±��n©±Тlj�±MĚŇfčɡU@e4d�ľ

Ǧ x ±  K+ E FN lj �± - Тƀ x±   GN UE M Ě Ň- К, C @

(χ2(2,N=1201)=179.4,p<.01)Рţ 8С Љ˴5eKx± ľǦMɑʿK_b UEMøŌfčɡU

@e4dǄ-u`cJ,C@РͲ 3С 4cNx± MľǦKϳe`; UE ɈMɏ̮}§�

�MøŌNŉ9G'b4ef̃UFEb  

� Фx± MºGIM�k¯�G UE -ŻE,KDEFТČÇ` 55)Ḿ̒fĸ͋K 1 x±

 fǐ Р˳0-0,15-0,0-15,30-0,0-30СТº Р˳15-15,30-30,30-15,15-30СТ̮ Р˳40-0,0-40,40-15,15-

40,40-30,30-40, Deuce, advantageСKčБUТIMŴІGM UE-x± MľǦMɑʿKϚE

-'b,čɡU@ ̱ɣТľǦx± GNǐ˳KТƀx± GN̮˳K UEfUFEbĚŇ

-К,C@(χ2(2,N=662)=7.462,p<.05)Рţ 9С  

� 6`KΌŇºТ²Ǔ UEf:beϐ̶UF UEfUFUtCFEbŴІf_0u,2b4

e,`Тx± ľǦMɑʿK_bϐ̶ UEР2ŞÒµMϐ̶ UEСMȵMĚŇfčɡU@e4

dТƀx± GNľǦx± KʌTFϐ̶UEMĚŇ-К,C@Рχ2(2,N=382)=37.761,p<.001С

Рţ 10С  
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� x± ľǦMɑʿK_b UEMɷϏfɄ`,K:b@ZKu©��±čɡР¦±vª��

εЀТWardʚСfͰC@ ̿ μN UEMčɡЉ˴ТɼμNεЀG'b εЀ 2GčĚU@  

� ľǦx± GN 4DMu©��±-ȔČ6c@Рţ 11С u©��±1N 2Љ˴G"{k

�#"y±��m¯~Mɑʿ#Тu©��±2N 3Љ˴G"il�°���#"UEU@y±�#

"UE:bĘMy±�#ТG'C@ u©��±3N 1Љ˴G"}§��#Тu©��±4N 1

Љ˴G"�~}§¯#G'C@  

� ƀx± GN 3DMu©��±-ȔČ6c@Рţ 12С u©��±1N 5Љ˴G"{k�#

"il�°���#"y±��m¯~Mɑʿ#"UEU@y±�#"UE:bĘMy±�#Тu©

��±2N 1Љ˴G"}§��#�u©��±3N 1Љ˴G"�~}§¯#G'C@ ƀx±

 GNu©��±2Т3->c?cˏ̔UТ>MÎ 5 Љ˴MtetaM'bu©��±Kč
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  ΌŇĂàM UEMøŌfčɡU@e4dТ�oi�¯�Т"}§��#M��­±uGM

UEMĚŇ-КE 4M4eNТƃƌϜȋNˠƌϜȋeʌTF̛͒°�®±-ĞbƃƌϜȋ

GN�±�©k¯f¼àeU@x± ƴϱ-Ż0 4)Т�oi�¯�GMƴϱТȯȫ��±¯

M̎Б[ŻE 56)@Ze͋*`cb t@{±�РDFСТª�±¯M UE-̧ 20Пu`c@ 

�q¯�{±�KƦ:bª�±¯M UEfuFubeТUE- 90.6ПР48əСТUE- 9.4П

Р5əСe UE-ŻE4e,`Т�oi�¯�]��­±uGM UEfƭJ0:bA2GJ

0Т{±�РDFСТȯȫěKʀ2@{±�]�q¯�{±�KƦ:bª�±¯N̂ƗKͰEТ

·˜ǻJ UE fϝ2J2cOJ`JE 20) U,UТĶUEy±�fˍC@�q¯�{±�

]ª�ufΫCFȯȫˮKª�±¯f:beEC@ȉ °xȉͱ-ĵşG UEKJCFUtF

4e[͋*`cb >FEC@ƲІGżĎJ4eNТʃ̂Ƿfϧͼ:bM,Тª�ufͽǸ

UFȯȫˮKE0M,eEC@x± MˌʙfʃU0đȻUТɄ̂J�¬±f:b4e-

ϧ͹KJb  

� "UE U@y±�#ĹQ"UE :bĘMy±�#GNu­�MĚŇ-К0Т"�~}§¯#

GN�j�m¯��±¯GM UE-Ż0u`c@ u­�M©ª±N���M²ˤÞEe4

dfύ:}§��GТ��¬±�KȌDɈeʌξ:beƒĂJ}§�� 7)G'bK[ϳe`

;u­�}§��M UE-Ż0u`cFE@ t@ Schonborn57)N"�­ϜȋMn©±Ni

l� 80ПТ��� 20ПG~¥�iϜȋNil�°���- 50ПG'aТ~¥�iϜȋNȯ

ȫˮJ}§��f@Aǜ0ȌD4eeĤϚEf:b4e-ŻE@Z�©��GǜȌU��

�UFEb#eφTFEb_FKТə̕MƦΨeJC@żƐƃƌϜȋG[il�M UEMĚ

ŇР63.6ПС-�­Ϝȋeʌξ:beÞE żƐƃƌϜȋGN�±�©k¯ǤȽGMu­�

©ª±GM UE-ŻE 53)4e,`Тȯȫ:b�£¯�fϊU@aТʿ ˘KǜȌUFil�U

FUtC@aUFEbe͋*b4e-G.b U,UТ˶ ȋeMИ2ǘ.ТEe^b¼ƫɻ

fȦdFe:bºG��¬±�Kƴϱ°ȯȫ:bĘGMn©±[ŻE4e,`Т�j�m¯

�MȉͱТ�j�m¯�,`p�m¯�Kλ9b@ZMȉͱM�¬±�¯vf:b4eK

_CF UEMʰƭ-ɕǢG.beǵecb  

��x± ľǦMɑʿ,`čɡU@e4dТUEMȵNƀx± ɈKŻ0u`c@-Тņčɡ

Љ˴K+2b UEMĚŇKNʈIǄ-u`cJ,C@ >4GТʁKx± MIM_FJŴ

ІG UEfUFEb,fčɡU@e4dТƀx± GN̮˳GM UE]Тϐ̶UF UEfU
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FEbĚŇ-КE ǋ˝ 29)K_cO"���̖ȏK+EF7�k�¯vMÀc]©w��

MІMŌ.MǧƅJΛȶ��,`il�]���fUFUtEˀC@aТģȨU@a:b 

8ʜǻ-ÎMȽKŌEFUtE̫ɂEđȻeʓȻě-ϫ0Jb 9�¬±UFEJEɈϲ

K6t7tJ͋*-ʦ,QТʁM�k¯�KǠЈfĹs: #eǫ˘ˮJ͹ş-�±«fȌ

DϻMȏͱˮJn©±fǘ.Č:4efȘȪUFEb 4M4e,`x± ǐ˳M UEG'

cOˀa]ģȨ:b4eJ0ȚŞ:b4e-Ł͕G'b-Т̮˳GNˀa]ģȨf˚96

<ƀʾfϧLx± fƀFŁ͕Ƿ-К0Jbe͋*b4e-G.b �

  x± ľǦMɑʿK_b UEKDEFu©��±čɡfU@e4dТľǦx± GN"y

±��m¯~Mɑʿ#e"{k�Р�oi°��uС#GТ"il�°���#e"y±�#

Kϳϐ:bĆƝMЉ˴Gteta-u`c@ 4cKƦUFƀx± GNТ"}§��#"�

~}§¯#ÒźMЉ˴-PetetaKJCFu`cFEb �

� ���MŰəˮJȉͱeUFűĆ ���NТ"y±�{k�e˶ȋMÝͅТ͙čMÝͅf_0

ȐȦUТÂʲěfù,<Т˶ ȋ-ȌCF0b̂˔-КEe4dfƑaТ̂ ˔ˮKÞEe4d

NȜFb4e-Ǭ͹GТ>M_FKUFʃU0�~}§¯feaТE,K˶ȋKʿ˘f6<

b,ТȌFJEN;MȊKȌ@<b,K_a UE fΓFȉEȽf:b4e#e'b_FKТ

IM_FJ}§��fI4GIM_FKƴϱfUF˶ȋK UE f6<b,eEC@˴ˮǻ

Σ-ϧ͹KJb �

� ə̕GNľǦx± K+EFu©��±-ÄDKčĚ6cFEb4e,`ТIM_FK

UF}§��fȌDM,ТIM_FKUF˶ȋK UEf6<bM,eEC@˴ˮǻΣ-u`

cb-Тƀx± GN UEM̱ɣ-PetetaKJCFEb4e,`ТIM_FJ}§�

�fȌCFТ˶ȋK UE f6<b,eEF˴ˮǻΣ-ʷˁeUFEbe͋*b4e-G.

b �

� ÒµM͋ơ,`ТżƐƃƌϜȋ-x± fľǦ:b@ZKNТ�oi�¯�Тu­�©ª

±eEC@̌ģεЀMƭJE˖ˌ̷ȗM}§�� 
�M UEe��«�o«�Т�q¯�{±

��KƦ:bª�±¯eEC@̘²ƲІ �,�GM UE fʰ`:4eТt@x± M̮˳GM

ϐ̶U@ UEfUJE4e-ϧ͹KJCF0b >M@ZKN�¬±ºN©ª±MɏǤMʓ

ZMƲІР̘´ƲІСKƦUFǐ˳Р̘²ƲІСТº˳Р̘ÄƲІСfIM_FKɷ̣UF

E0,eEC@˴ˮǻΣfɄ̂KUТ̂ ƗK�¬±:bǬ͹-'b t@͙`ˋUFUtC

@ UEKƦUFNТ�¬±¤±͙ι-ĉЄGΒ˿ˮJčɡ°΋éĹQîʃf:b4eK_C

FТ͙ `:T.4eKʜǻϾº:b4e-Ł͕eJb >M̱ɣТǹ̻ˮJˀa]ģȨ-ν
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ʰUȏͱˮJǧƅJ;cK_CFКtbŁ͕ǷM'b UE fƭJ0:b4eKƞ¸G.b

[Me͋*`cb �
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�

� ���MΌŇK2b UEMƗǽfɄ`,KUТżƐƃƌϜȋ-x± fľǦ:b@ZMȽ

̞fɲ΄:b4ef˴ˮeU@  

ФС� żƐƃƌϜȋMΌŇK+2b�k¯�MĆƝN UE 662�k¯�Р55.1ПСТ�o±

��n©±188�k¯�Р15.7ПСТlj�±351�k¯�Р29.2ПСG'C@  

ХС� UEMƗǽeUF��­±uТ�oi�¯�Тu­�Kϳϐ:b UE-Ż0u`c

@ t@ª�±¯Т��«�o«�G[̧ 2Ěu`c@ �~}§¯K+EFN�j�

m¯��±¯GM UE-Ż0u`c@  

ЦС� x± ľǦMɑʿGM�k¯�MĆƝNľǦx± GN UE 181�k¯�Р38.6ПСТ

�o±��n©±48 �k¯�Р10.2ПСТlj�±240 �k¯�Р51.2ПСТƀx± G

N UE 481�k¯�Р65.7ПСТ�o±��n©±140�k¯�Р19.1ПСТlj�±111�

k¯�Р15.2ПСG'C@ t@ 1x± '@aM UEMȵGNƀx± K+EFХŞ

ÒµТx± M̮˳KТ>UFϐ̶UFM UE-Ż0u`c@  

ЧС� čɡЉ˴5eKUEMƗǽfu@e4dǦƀx± Kϳe`;UEMøŌNŉ9G

'C@  

ШС� Ǧƀx± M UEKDEFu©��±čɡU@e4dТľǦx± GM UEN"{

k�#°"y±��m¯~Mɑʿ#e"UEU@y±�#°"UE:bĘMy±�#°"il�°

���#GТ>c?cKtetafu<FEb-Тƀx± K+EFN>c`-Pet

etaKJCFu`cFE@  

� ÒµM̱ɣ,`ТżƐƃƌϜȋ-x± fľǦ:b@ZMȽ̞eUFТ①u­�©ª±Т
{±�Тª�±¯M UEfʰ`:Т②ϐ̶UF UEfUJE@ZK UEU@�k¯�fǘ.

;`;ТʁM�¬±KƦUF]bT.4efɄ̂KUF�¬±KābТ③ǤĭGM UE N

ˀa]ģȨK_aȏͱˮJǧƅJ;cf˚96< UE -α.bŁ͕Ƿ-Кtb@Zʰ`:

4e-Ǭ͹e͋*`c@  
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�

� ̘ 2̕Mx± čɡM̱ɣ,`Тx± ľǦMɑʿK_b UEMøŌKϚE-u`cJ,

C@ U,UТ�¬±¤±͙ι-IM_FJǻţG�¬±UFEbM,KϚE-'beǵe

cb4e,`�IM_FJĵşG UE-α.@,fɄ`,K:b4eN UEfʰ`:µGϧ

͹KJCF0beǵecb �

� ͞ή �
�Nn©±KDEF"ÉϲMΒΣͰģMƀȲG'b,`ǫ˘Ɛ,`Mi�­±�-

ɑġG'b#Тt@ºǀ ��N�±«x± K+2bx± ˌʙKDEFТ"�¬±¤±N˥J

bù.f:bE0D,M¶Ýϗ̍f̰F�¬±Kϳ:bʓƖf¶UFEb#eφTFEb 

4M_FKТ�±«x± K+2bn©±Nǵ͋ϗ̍MºKn©±M͹ş-'beÓƖ:

b4e-G.b �

� 6`K͞ή �
�N"ʠģK̤̆ˮJ[M-ŎtcFEbeEF4eNģãMƀȲA2GJ

0ТđȻ]ʓƖM��]ģã-΃ˡʉϺ,`ϲϚCFE@ŴŇ[n©±G'b#eφTFE

b _CFТ©ª±M¼ƫɻfȦaТɈϲˮâ͵-'bˌʙG˚α:b UEMĵşNТΒ˿°

̂ΒТđȻ°ʓƖТȭã°ģãMǹųċ˘ϗ̍GMn©±K_bŴŇ[Ż0Т>c-�¬±

MȇĜТƀȲfͻƖ:be͋*`cb �

� 4Mǹųċ˘ϗ̍KϳUFТºǀ ��N�±«x± MˌʙđȻϗ̍M¢�«fãȇUFE

b >4GN�¬±¤±-x± ˌʙfΒ˿°đȻUТʓȻU�¬±K͚bϗ̍f̃UFE

b 4MˌʙđȻϗ̍Kϳϐ:b���̖ȏḾ̒GNǋ˝��]McPherson)��Mųŏ-'aТ

ϜȋNˮ̂KǹųM˓ǦТċ˘fͰEТɂEʉϺGʃ̂JÂʲfͰCFEb4efɄ`,K

UFEb t@ТˌʙđȻϗ̍en©±Kϳ:b́̒eUF˝ɛ` )��MþͰ́̒-'aТ

>4GN{�q±�¬±¤±fƦΨK����Kϳ:b�j±«�ƗЙ,`Т�s«¬�

«MКE͌rIˌʙđȻϗ̍MǤɕʉϺG��MĵşeJbn©±fˋUF+aТ�s«

¬�«MÞE͌NʌξˮɂEʉϺGn©±fˋUFEb4efɄ`,KUFEb �

�

ə̕N"ǋ˝żο°ßͭŐǋ°ɛµέ͐°ßͭϽǍ°͸ɰîÿР2017СżƐƃƌ���ϜȋK+2

bi¯�o±��n©±MĵşKϳ:bȠ̬ˮɲ΄У���M̊ƐТ25Ъ17-28У#K²ϡîʃfĝ

*ТteZ˵U@[MG'bУ 
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4c`M˿ͺf���Mn©±KϳϐE2beТˌʙđȻϗ̍M˥JbʉϺGn©±-

α.F[ТģãƗͰµGNŉɸMn©±eUF˖cbe͋*`cb æ*OТŉ9 UEG'

CF[Т>MĵşN˶ȋ-u­�KȌC@}§��f��¬±�K0beÂʲU@@ZK

đȻ-ϔc@M,Т�±«M��±�]˗̎eEC@x± ˌʙfʃU0Β˿G.J,C

@M,eEC@4eG'b �

� 4M_FKϜȋ-IM_FJĵşG UE fUFEb,KDEFĵşfɄ`,K:b4e

K_aТUEfϵ1KNIM_FJ̾͊]Șƫf:b4e-Ǭ͹,MǹųȤçf:b4e-

G.b t@Т˄Φ` ���NТĪˬÃȱΛɧK_b˿ͺ,`Ãæ͙à-ÃȱϵʂMȽ̞fȳ

*F0cbeȤ΂UFEb_FKТə̕MÃæfύUF UEfʰ`:Ƚ̞-ͺD,b4e-

ɕǢ6cb >M4e-ТϜȋ͙ιMΌŇGMǚʾeТ>MƦǰ̞f͋*b4eK͂-a 
)�Т

ɉʉM̾͊KƦUF]bT.4e-Ʉ̂KJaТ>cee[K͙ǣˮ°Ć˷ˮJǽǓ-Ǌǽ

Ĩ:cOТ̖ȏěŌµKά˒:beǵecb �

� >4G̘ 3̕GNТn©±MŻɸJƗǽfț*b@Z UEMĵşKDEFȠ̬ˮKɲ΄:

b ąàˮKNăǗȉGM UEfƦΨKТUEfU@ϜȋəÉKІȡΛɧfͰEТǦ`c@

˭΍�±�fȶ˘°Ͼ̧UF UEMĵşf�� i��ˮJčɡȽʚ )	�K_aɲ΄U@ �
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� 2010 ǌ 5 ɐKͰec@ϳɟżƐ����±�¡¯�żØəȉʜФСGMƃƌ}¯v«�K

ČŴU@ 10ŊРǌО 19.8±1.23ʆТ���ʇ 12.5±1.96ǌСM���ϜȋG'C@ E;c

[Кɩ°żƐɈKĂťżØKČŴ̰ЙM'b͌eU@  

�

�������`­°á��

� ÃĘKɀəà͔żƐò˘ƣɧƉŕØMƣɧfĿ2@ ƦΨ͌KƦUFТə́̒M¼Ɂfȷ

ɌĹQŀЍGΗɄUТ7̱ɣŃ̒˴ˮÒźKN˜EJEТ8ΛɧĮěNəÉM͙˞ǻǵG

'bТ9́̒SM·ĸĝK_b·ē˰N²Ď˚9JEТ:όºG'CF[́̒SMĸĝfľ

aʨ:4e-G.bТ�́̒KƦ:bΰŘ]˨ŘKDEFEDG[̝*b4e-G.b4

efΛɧĘKΗɄfͰEɌІGĆΟfǦ@ >MϻТŞ̝ĆƝKϳeb�©k�}±fĶƑ

:b4e[Ù*@ �

�

�������Ô �§"DW@lä�

� ə̕Mżt,JʡcNТƦΨ͌MΌŇM��pȬǠТƦΨ͌SM UEMĵşKϳ:bІȡ

ΛɧТ��±�ǫ˘ƐĹQ���MƧϰƜЧŊK_b UEMĵşMȶ˘ТϾ̧G'C@ Ʀ

Ψ͌MΌŇРϳɟƐ˚����±�¡¯�żØ}¯v«� 1 Şȉ[U0N 2 ŞȉСfƦΨ

K��pq¡©РSONȲͶ HDR-CX370Vr,СGȬǠU@� ��pq¡©N���y±

�ǤȽ_ay±�Ăà-ȬǠG.bŴȊK´͖GŤƖUТΌŇϱƈ,`̮ÁtGfϮˡU

@ ІȡΛɧNТżØ̮ÁǤФϑϲÒĆK��pɆú-ͺ`cbϡƳKFТȬǠU@ΌŇG

α4C@ UEMŴІKDEFТĭɷϏĨІȡʚK_aͰC@ �

� ə́̒GN'`,9ZΛɧЉ˴fʵ÷:b4eK_aТΛɧƦΨ͌ϲGΛɧĆƝKǄ˥

-˚9JE_FKɷϏfìD4eТƦΨ͌Mˌʙ]Ş̝Kǰ9FΰŘMͲ˖]ЊǐfŹɋ

:b͙˞Ǔf̂ì:b4eТeEF �DM˴ˮfʳ@:@ZKĭɷϏĨІȡʚfȟ˜U@ �

� ʵ÷U@ΛɧЉ˴NÒ¶M �DG'C@ �

7 UEfU@ɈMĵşfǫȏàŎZFąàˮKȳ*F[`*t:,Ы�

8 >MɈMąàˮJˌʙfȳ*F[`*t:,Ы�

� ƦΨ͌KNІȡMȎΟfǦ@µGТΌŇMɆúfͺJ-` UEfU@e.MĵşKDEF
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ΗɄ6<@ UEMđȻKϳUFNТɆúfͺJ-`ƦΨ͌ТІȡ͌G UEG'b,M̂Β

fͰEJ-`ϒͰU@ t@ТΔ`c@ĆƝK_CFN UEMĵşfȠb@ZȠ̬ˮΰŘf

ͰC@ >MϻТƦΨ͌-ɆúMĈ˚fǇɓU@ŴŇТ̓ aυUFͷȵŞͿơ6<Ş̝6<

@ � �

� ІȡN×ȃfŎZ 90Ю120čKʱCFƗȾUТ>MɸƌNƦΨ͌MȎΟfǦ@µGТĂF

�~�« IC ¬y±�±РOLYMPUS Ͷ,DS-750СGЇŸee[K��pq¡©GϮˡU@ �

�

����	��e��

� čɡƦΨM 10ΌŇK+2b UE 662�k¯�KDEFТIC¬y±�±KϮЇ6c@˭΍

�±�fϋΔĨUFТn©±MĵşKϳϐM'bǻőİÝʋKȷ̡ĨUТİ²MǻőĆƝf

ȗD_FJİΔMtetaeU@ʜХС ņǻőİÝfǉ̨ʚˮKq�zª±ĨUТ6`KБ

Ü:bq�zª±fʶ̈́ˮKϾ̧UFq�zª±fȔČТȶ˘UčɡfͰC@ 64) q�z

ª±Mȶ˘eϾ̧NТ���MȘƫ̰Йfɑ:b��±�ǫ˘ƐḾ̒͌ 4ŊР���Șƫ

ʇ 30ǌÒµТ16ǌТ15ǌТ6ǌСK_CFͰec@ t;Т2ŊḾ̒͌-ТϋΔĨ6c

@˭΍�±�KƦUТUEMĵşeJbĆƝčɡfͰC@ ųŏ6c@ĆƝKDEF́̒͌

ϲGΤΜfͰEТǻͺ-ŉǻ:btGĆƝfȶ˘ТϾ̧fU@ >MǤТ1ŊḾ̒͌fĝ

*@ 3 ŊḾ̒͌GčɡĆƝfĈǓōőU@ čɡȽʚM̂ΒKϳUFN6`K 1 ŊḾ

̒͌Рΰˮ́̒K̤ύСfĝ*@ 4ŊGΤΜfÌUFɲΊU@  

 

����
���§Õ°{��"_ç��

� ə́̒K+EFȽʚΜˮƆǝǷeíЏǷKϳUFĩɛ` )��Тɛƶ` ))�M΋éKϳ:bɲ
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fͰCFEbe͋*`cb ʃUEÂʲNϗķM̰Й]ȉͱJIM˿ΣfŰKUFТȋ-,

aeJbźϡǹųKʜǻfŌ2beEC@˶Åã˜K_CFȇ6cb U,UТżƐƃƌ�

��ϜȋN¼K�±�ИģŬGMÂʲKèƎUFТͪ̑6cFEb˿ΣfɑġKē˜UF

EJEe͋*`cb �

� t@ТʃU0ˌʙfΒ˿°ÂʲG.@eUF["ˍEϗ/#"ǵEςu#"ʿ˘Jàħ#J

IТ�¬±fʓƖ:bϻMǹųK"Ťů#U@aТ"χE#"đȻMîʃ#"Ϝȓ��#"˽Ɉ

MđȻ#eEC@�¬±fʓƖ:bϻMǹųK_b"ʫÀ#K_CFα4bn©±-u`c

@ 4cNƭJEǹųGÂʲfͰC@aТFt0EC@ȉͱТȉˣKŤůUFUtEТȼU

E͋*fĿ2Ï2J0Jb ),�4eK_CFͷϿJˌʙKƦUFˌʙđȻKǬ͹Jǹųfͺ

ͧeU@@Z"ȏͱˮJŘА#K͂-an©±K͚CFEbe͋*`cb �

� "ȏͱˮJŘА#GN"ʵ÷·δ#"�o± #"Ȍʾ°�k�¯v#eEC@ĵş-u`

c@ 4c`MĵşKDEF	ǋ˝°͸ɰ 
��K_be$"ȌʾMÝͅ#"�±«eM�k�¯

v#"δMģ,UȽ#-ȏͱ΋éeż.J,,eafȗCFEb%eφTFEb t@ТƲ

ІɷϏNĂàРʵ÷ƲІТ¼͹ƲІТ̮ ɘƲІС-ФDM}�� eUFɿ͕:b4e 
��-

Ǭ͹GТˊK���M_FJȌģãGNʵ÷ƲІMϧ͹Ƿ-ȘȪ6cFEb 
�� ə́̒M

̱ɣK+EF["ʵ÷·δ#ТˊKɷ*]�ku��uMʵ÷Mϔ6-¼͹ƲІG'b"Ȍ

ʾ°�k�¯v#MϔcKDJ-CFEbẽ6c@4e,`Т4Mʵ÷ƲІMɷ*]�~

}§¯-żƐƃƌ���ϜȋM UEMĵşM²DKJCFEbe͋*`cb �

� t@ТUEM˭˚KNȏͱˮJŘАA2GJ0"˩c@#eEC@ιàˮJ͹ş[u`c

@ ²͜ˮKİ̩ãɳK+EFʜǻfȗ̶G.bɈϲM϶ˢNТãɳĆƝ]ðÉǄK_b-

30čĘǤG'b 
	� ϯɈϲKe@CFͰecb���̖ȏK+EFТˠƌ_a[àěˮK

Ğbe΂ecbƃƌϜȋGN"˩Ġ#-ʜǻfÀUТUEK͂-CFEbŁ͕Ƿ[̃ŗ6c

@ �

� "ǫ˘ˮJŘА#KϳϐUFТ���̖ȏNǫ˘ІMǠЈ-ż.0 �,�Тt@ǫ˘ˮJ͹ş

-�±«fȌDϻMȏͱˮJn©±fǘ.Č:e΂ecFEb 

� t@͞ή �
�N"ˀˆļ

ǰР'<aТ'eFТþǶ/MʍȗBС,`Т.BgeΒ˿°đȻ:bĘKģã°ȭãfU

FUtFn©±-'b#eφTFEb 6`Kǋ˝` ��NÂʲM̂íMϔc-y±�ÂʲM
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n©±K͂-CFEbeφTFEb 4cN���̖ȏK+EFɈϲfãb4e-ϧ͹A

e΂ecFEb 
��_FKТÂʲM̂íSMϔc-�¬±Mʵ÷f:bɈϲfƭJ0UFE

bA2GJ0Т"^bE�±«-ɞbeǵC@`�±«-ʪ0ˀCFȌC@#eEC@Ãæ

K['b_FKТˀ af˚α:b4e-ЭЬMĵşKJCFEbe͋*`cb _CFТ̩

ʙđȻϗ̍Gn©±-˚9@ŴŇK[Т>MǤMǫ˘ІKǠЈfĹs:e͋*`cТ̩ ʙđ

Ȼ°ȏͱІeǫ˘ІN˶ÅKϳϐ-'bẽŗ6cb �
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� ə́̒M˴ˮNżƐƃƌ���ϜȋM UEMĵşKDEFȠ̬ˮKΛɧUТ>MĆƝfȶ

˘°Ͼ̧:b4eK_ażƐƃƌ���ϜȋM̾͊]ȘƫK+EFɑ˜JίȺfȤ̃:b

4eG'C@ ăǗȉMΌŇK+2b UEfƦΨKТǝΎϜȋKƦUFĭɷϏĨІȡʚf˜

E@ІȡΛɧfͰEТ˭΍�±�KŎtcb UE MĵşKDEFȠ̬ˮKčɡU@e4dТ

Ò¶M̱ɣ-Ǧ`c@ �

ФС� ȔČ6c@ 1182ðMn©±Kϳ:bǻőİÝNТż.0"ˌʙđȻϗ̍#"ȏͱˮ

JŘА#"ǫ˘ˮJŘА#KčБ6c@  

ХС� "ˌʙđȻϗ̍#GN�±«MκϘMΒ˿°ÂʲMϲϚE- UEMĵşeUFu`

c@  

ЦС� "ȏͱˮJŘА#GNʵ÷·δ-¼͹ƲІG'bȌʾ°�k�¯vKǠЈfĹsUТ

0. K͂-CFE@ �

ЧС� "ǫ˘ІMŘА#GNÂʲM̂íMϔc-ЭЬMĵşeUFu`c@ t@"ǫ˘

ІMŘА#-"ˌʙđȻϗ̍#"ȏͱˮJŘА#K[ǠЈfĹsUFEb4e[Ʉ`,

KJC@ �

� _CFТUE fϵ1KNТUE KDJ-bn©±-_0α4bˌʙGMʃUEđȻMǬ͹

ǷeТ>MŴMˌʙA2GJ0Т̖ ȏ¬�«K'C@ȉͱˮ°̰Йˮ˿ΣKŰEE@Âʲf

ͰF4eMϧ͹Ƿ-̃ŗ6cТt@ǫ˘ІMŘА-ˌʙđȻϗ̍]ȏͱˮJŘАK[ǠЈ

fĹsUFEb4e-Ʉ`,KJC@  

�

�

�

�

�

�

�

�



·òµ� x}z|CH?à�%/UK5W?F4QW�

%js%s|£Ü"�%s�ã^�

�à�"��Ã$�2 ��

 48 

·òµ� x}z|CH?à�%/UK5W?F4QW%js%s|£Ü"�%s�ã^�

.à�"��Ã$�2 .)��))��

�

	����±°�

 

� ̘2̕GNΌŇGMx± čɡ,`x± ľǦeUEMϳê,`Т①ΌŇGM�k¯�M

̧55П-UEG'C@4eТ②u­�©ª±Т{±�Тª�±¯K+EFMUEfʰ`:4eТ

③ϐ̶UFUEfUJE4eТ④x± ǤĭGMUEfʰ`:4e-x± ľǦK͂-CF

Eb4efɄ`,KU@ t@̘3̕GN̘2̕GMUEMĵşKDEFТĭɷϏĨІȡʚf

˜E@˭΍�±�,`Ƞ̬ˮKčɡU@e4dТ"ˌʙđȻϗ̍#GN�±«MκϘMΒ °˿

ÂʲMϲϚE-u`cТ"ȏͱˮJŘА#GNʵ÷·δ-¼͹ƲІG'bȌʾ°�k�¯v

KǠЈfĹsUFEb4eТ"ǫ˘ІMŘА#GNÂʲMϔc-ǫ˘ІKǠЈfĹsUFE

b4efɄ`,KU@  

� 4M_FJÉϲ-ǘ.α4:n©±KDEFТǫ˘Ɛ°ÉϲǂƐMčϨGN�¥±�¯n

©±Ḿ̒eUFͰecFEb14)78) >4GNТÉϲMǹųċ˘ϗ̍fāě°ƋÌ°ČěM

ЦʉϺKčБUFEb :JeBāěʉϺGMn©±f"āěn©±РΒ °˿̂ ΒM��С#Т

ƋÌʉϺGMn©±f"ƋÌn©±РđȻ°ʓƖGM��С#ТČěʉϺGMn©±f"Čě

n©±Рȭã°ģãM��С#eUʜЦСТIMʉϺGn©±-α.@M,f˿b4e-G.c

O�¥±�¯n©±MƦ̞KJbeφTFEb ţ13N�±«x± MˌʙđȻϗ̍1)e�

¥±�¯n©±14) GM¢�«,`̙͌-ãȇU@[MG'b ���MŴІKͅ.ȥ*b

eТϜȋNɸ!Jǹų,`�¬±KǬ͹JźˮǹųKʜǻfŌ2Тx± ˌʙMčɡfͰE

Вɞ:b�±«M˗̎°y±�fÂʲUТ>MǹųfŰKВɞ:b�±«KƦUFТI4M 

 

ə̕N"ǋ˝żο°ɦĵôžϠ°ßͭŐǋ°ɛµέ͐°ÖͭϽý°ßͭϽǍ°͸ɰîÿРĲĕºСż

Ɛƃƌ���ϜȋMi¯�o±��n©±MĵşMşƌɷϏe>MşɣϳêУ���M̊ƐТ28ЪĲ

ĕºУ#e"Daisuke Hirata, Shuhei Sato, Kiso Murakami, Kentaro Shibahara, Daiji Morii, Daisuke 

Mitsuhashi, Junichi Sato, Masayuki Sato, Masamitsu Ito, Osamitsu Saijo (2017) An examination of 

the factorial structure of the unfroced-error measure in collegiate women tennis players in Japan: A 

comparison between players and coaches. ITF Coaching & Sport Science Review,71. 8-10.#K²ϡ

îʃfĝ*ТteZ˵U@[MG'bУ 
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y±�KIM_FJ�±«fȌDM,eEC@�¬±MʓƖfͰEТ�¬±fϓͰUFE

b ^*KТUEMĵşNˌʙđȻMϗ̍GMn©±K_bŴŇ-ŻE68)e'b_FKТ4

M¢�«f˜EFčɡ:b4eGТUEMĵşA2GJ0ɈϲμТ:JeBşɣϳê[Ʉ`

,K:b4e-G.25)ТUEMϵʂMȋ̔F-Ʉ̂KJb40)e͋*`cb  

� 4M_FJ"�¥±�¯n©±#Mɵǲf��±�KϛǰU@þͰ́̒[ͺĿ2`cb 

DtaТn©±Mα.@ĵşfčɡUТn©±f̓aυ6JE_FKU_Fe:bΌuG'

b 4cKϳUFɦĵ`28СNżƐˠƌ���ϜȋfƦΨK˭˚ĵşe>MşɣϳêKDE

FɄ`,KUТ>4GN"ϭΖ#"·ϛĎJ�¬±#-UEMĵşe6cFEb 4M_FKТ

UEMĵşNɸ!G'aТUEMĵşfɄ`,K:b4eNȘƫMɑġJǹųKJbe͋*`

cb U,UТȘƫ͌-ϜȋMĵşf͋*@ɈТ"ϜȋNƗϻM�¬±Mčɡe¼ͿˮJč

ɡeNϚE-ͺ`cb44С #e'b_FKТȘƫ͌NϜȋMn©±Mα.bˌʙ]ĵş,`Т

>cKŰEEFȘƫfUFEb _CFТϜȋMʍE,JEʾfȘƫ͌NʍE.Тt@Ϝȋ

eȘƫ͌Mn©±MĵşMǄ˥KDEF˿b4eNȘƫMż.Jȋğ2KJbe͋*`c

b ̱ɣТϜȋNn©±MĵşKƦ:bʍE.fë:4eKJb  

� >4G̘4̕GN2DḾ̒,`żƐƃƌ���ϜȋMUEMĵşKDEFɄ`,K:b4

ef˴ˮeU@ ́ ̒ФNТUEMĵşM_FJ˴Kͺ*;ТƘͿˮKț*b4eMšЁJТ

ȭãˮKã`c@ɵǲfȍFŘАKϳUFNΰŘ̪Λɧ-ɑġG'b79С4e,`ТΰŘ̪

fãȇUТUEMĵşeJbşƌɷϏe>MşɣϳêKDEFТ́ ̒2NȘƫ͌,`ͺ@Ϝȋ

MUEMĵşKDEFɄ`,K:b4ef˴ˮeU@  
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	������Ùr¹%]��

� UEMĵşfɄ`,K:b@ZKΰŘ̪MãȇfͰC@ ΰŘЉ˴N 46)60)80)MżƐƃƌ�

��ϜȋfƦΨKU@ΌŇGM UEKDEFТĭɷϏĨk¯��¥±GȔČ6c@Љ˴]ɦ

ĵ` 28)MżƐˠƌ���ϜȋfƦΨKU@ΰŘ̪fĸ͋KU@ 4c`MĽϾ6c@Љ˴

KDEF���fƧϰeUFEb��±�ǫ˘Ɛ͌Р4 ŊСТ���MȘƫ͌ίɫfìȗU

FEbȘƫ͌Р3ŊСG 47Љ˴fϜƖUΰŘ̪fãȇU@РίȺ 1С  

� Ş̝ȽʚNТ4ctGČŴU@}¯v«�MΌŇGM UEfǵEČUFТ>MĵşKDE

FТ"1УregI>FGJEР0-10%С#Т"2Уe.@t>FG'bР25%С#Т"3Уe.I.

>FG'bР50%С#Т"4УUOUO>FG'bР75%С#Т"5УED[>FG'bР90-100%С#

M 5 ÔʚGŞ̝f6<@ J+ 5ÔʚMŞ̝ȽʚKDEFNǫ˘ˮ̖ȏ͕ěΉȻɲɧ 81)f

ĸ͋KU@ t@ΰŘ̪M�m±�}±�NТǌО°���̖ȏ̰Йǌȵ°̖ȏȇ̀KDE

FŞ̝6<@  

 

	�������×Ã�

� ƦΨ͌NĂɀəƐ˚���ϐ˱ʜЧСKȊƵUFEbƃƌϜȋG'C@  ΛɧɕϲN 2015

ǌ 4ɐ,` 2016ǌ 3ɐK,2FϢωΛɧʚKFͰC@ Ş̝K·÷MJE 289ŊfčɡƦ

ΨeU@ Ͳ 8 NТ̖ȏȇ̀fŰK̖ȏ¬�« 3 ͈KčБU@ϻMƦΨ͌ȵeǋṵ̄Йǌ

ȵG'b  J+ТϳɟeÎMũŮGNÂϜȽʚ-˥Jb@ZТϳɟƐ˚²ʁÂϜNũŮƐ

˚ÂϜТt@ϳɟƐ˚ÄʁÂϜNũŮƐ˚əȉeŉ̚M̖ȏ¬�«eđȻU@  
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� ə́̒MΛɧKϻUFТÃĘKƧîżƐ��±�́̒Ȋò˘ƣɧƉŕØMƣɧfĿ2@ 

ΛɧSMĸĝN͙˞ǻǵG'aТ·ĸĝK_b·ē˰NJ0Тʿ ΅ŊŞ̝M@ZðÉMˊƖ

N6cJE4efèЏȷKʬ*FͰC@  
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� żƐƃƌ���ϜȋM UE Mĵş-IM_FJşƌɷϏ,`ȇa̔CFEb,fȠb@

ZKТĂ 47Љ˴KƦUFТɏƯʚ°PromaxŞλK_bȠ̬ˮşƌčɡfͰC@ şƌϲM

˶ϳêȵKN PearsonM˶ϳêȵeĆˮȶŇǷKN CronbachM αêȵM̟ČfͰC@  

 

ðì£�¢�{��%¡Ì�

� əΰŘ̪K_b UEMĵşeJbɷȇɵǲfɲΊ:b@ZKТȠ̬ˮşƌčɡfƗȾU@

ΛɧƦΨ͌KƦUFТĄčȴɷϏčɡK_bɲΊˮşƌčɡfͰC@ 82) >MϻТ¢�«M

ΣĒǷf̂ì:b@ZKТņʹŨŹȵMčȴfФeUТΖǄŹȵ,`ͿʲŹȵSMņ��f

ФKŤƖU@ ɲΊˮşƌčɡNТȠ̬ˮşƌčɡJIТǥɞMŻŹϩ΁ɡʚ-ɷȇɵǲf

Ƞ̬:bMKƦUFТɷȇɵǲMƆǝǷ]ǷΰM̂Β°ɲΊfͰF@ZMčɡȽʚe͋*`

cFEb 83)  

 

ñì£Ü�³�ODRUU%ODS$�2 �

�  þͰ́̒ 1)28)46)80)84),`Т"$ˌʙđȻϗ̍%GMn©±-$ȏͱˮJŘА%f˚96<Т

6`K$ǫ˘ˮJŘА%N$ˌʙđȻϗ̍%e$ȏͱˮJŘА%K˶ÅKǠЈfĹsUFE

b#eEC@ÓΗ¢�«Рţ 14СfΆƖUFčɡfͰC@ 85)  

� 4MÓΗ¢�«KŰEEFТȔČ6c@ņşƌKDEFMşɣϳêfɄ`,K:b@Z

KɷϏȽ̍Ǘ¢�ª¯vK_b��΁ɡfͰC@  

� E;c[¢�«MϛŇǓMđƖK'@CFNТȢƖU@¢�«-�±�fIM̍ǓÂʲ

G.b,fͲ:ȘɹeUFТGFIРGoodness of Fit IndexСJ`QK AGFIРAdjusted Goodness 

of Fit IndexСfȟ˜U@ t@ТɷϏ¢�«f΋é:bȘɹeUFТCFIРComparative Fit 

IndexСТĹQ RMSEAРRoot Mean Square Error of ApproximationСfȟ˜U@ ə̕GNТ˖

ŨMǫ˘°Ͱģ̊ƐЌŮGMȟ˜ŰʵKʵȕUТGFIТAGFI+_Q CFIMȟȓŰʵNТ0.90
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Òµ 80)ТRMSEAMȟȓŰʵNТ0.08Ò¶eU@ 86)  

 

òì¶�TLS%¥Ú�

� ̖ȏ¬�«K_CFşɣϳê-˥Jb,fɲ΄:b@ZKɷϏȽ̍Ǘ¢�ª¯vK_b

ŻʊϾŠŉɈčɡfͰC@ t@ТȔČ6c@ņşƌKDEFТ̖ȏ¬�«K_a UEMĵ

şKϚE-u`cb,fɲ΄:b@ZKТƦǰJUM²͹şčȴčɡfͰC@ J+Тɑǻ

J¼ġɣ-ͺ`c@ŴŇKN TukeyM HSDɲƖK_bŻϧʌξfͰC@  

� ̴΃ċ˘N IBM SPSS Statistics 23.0+_Q Amos 23.0 for Windowsf˜E@ t@ТE;

cMčɡ[ɑǻʎʵN 5%ɗʳeU@  
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ϦŁ͕Nşƌfɷȇ:b4efɝÔeUFčɡf̓aυU@ >M̱ɣТ4 şƌ 16 Љ˴-

ȔČ6c@РͲ 9С t@ТņşƌMĆˮȶŇǷf̃:íЏǷêȵf̟ČU@e4dТα=0.75

&0.80-̃6cТ:TFMşƌK+EFŰʵfʳ@:ñ-Ǧ`c@  

 ̘ 1şƌN 4Љ˴Gɷȇ6cF+a"A1ϛǝKȌC@#"A2ʖȻUFE@#"A3͋*JE

GȌC@#"A4â͵fȗBϗ/FE@#eEC@x± ˌʙfʜǻ°Β˿°ÂʲKƦUFϾ

º-G.FEJEĆƝKϳ:bЉ˴GКEΫͣϩf̃UFE@@ZТ"ʜǻȴʸ#Mşƌ

Рα=0.76СeŒŊU@  

� ̘ 2şƌN 4Љ˴Gɷȇ6cF+a"B1y±�fˍEϗ/@#"B2y±�fŹ*_Fe

ǵC@#"B3�¬±MϜȓfχC@#"B4đȻfΖC@#eEC@x± ˌʙfΒ˿°Âʲ

UТ�¬±fʓƖ:bϻMχEKϳ:bЉ˴GКEΫͣϩf̃UFE@@ZТ"đȻMχE#

MşƌРα=0.80СeŒŊU@  

� ̘ 3şƌN 4Љ˴Gɷȇ6cF+a"C1ɷ*-ϔ:/@#"C2Ȍʾ-ϔc@#"C3ȋȌ

BKJCFUtC@#"C4²ʅGͰCFUtC@#eEC@�±«fȌDϻMʵ÷ģãKϳ

:bЉ˴GКEΫͣϩf̃UFE@@ZТ"ʵ÷ģãMϔc#MşƌРα=0.77СeŒŊU@  
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K"$ʜǻȴʸ%Mşƌe$đȻMχE%Mşƌ-$ʵ÷ģãMϔc%MşƌKǠЈfĹs

UFEb 6`KТ$·ƒ%MşƌN$ʜǻȴʸ%MşƌТ$đȻMχE%MşƌТ$ʵ÷ģ

ãMϔc%Mşƌ>c?cK˶ÅKǠЈfĹsUFEb #eEFşɣϳê,`ĂFM��
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÷ģãMϔc#MşƌKɑǻJ��-ΒZ`cТϛŇǓȘȵN GFI=0.91ТAGFI=0.88Т
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C@ 6`K"·ƒ#MşƌfÌU@ϲȡˮǠЈM��êȵN"đȻMχE#Mşƌ, "̀ʵ

÷ģãMϔc#Mşƌ=0.10Р0.46×0.22СG'C@ t@˵ȡġɣeϲȡġɣfŎZТ[C
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A1 C2 D3 D4C3 C4 D1 D2A2 A3 B3 B4 C1A4 B2B1

e11 e13e14 e12 e27 e26 e25 e24 e22 e21 e19e20e9 e8 e15e10

.22

.48.49.47

.72
.69 .60

.69

.51 .47 .36 .48

.56
.45

.79.82

.68 .63 .31 .20.31

.41 .46

.31 .48 .41

.69
.70 .69

.56

.39 .44

.62
.66

.56 .60

.75
.77

GFI=.91,	AGFI=.88,	CFI=.90,	RMSEA=.07
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C3 C4
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A4

C2C1
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e15e14 e13

e24 e25 e26 e27

e20

e21

e31

e22

e10

e11

e12

e9

e19
e30

.62

.66

.75

.77

.45.79 .55
.83

.22

.29

.56

.27
.69.60.69.71

.48.35.47.51

.47

.60

.56

.44

.69

.69

.70

.69

.56.48

.31

.49

.20.31.62

.21

.34.46

GFI=.91,	AGFI=.88,	CFI=.90,	RMSEA=.07
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Йǌȵ�ǋūȘƫǌȵG'b Șƫ͌MčБN�ȘƫUFEbϜȋM̖ȏ¬�«K_ačБ

U@ ĂťżØČŴUFEbϜȋMȘƫ͌f̖ȏ¬�«К͈MȘƫ͌�ũŮ¬�«Ò¶MϜ

ȋMŴŇf̖ȏ¬�«Þ͈MȘƫ͌eU@ żƐƃƌ���ϜȋMčБŃ̒ 1 GN 3 ͈
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� "đȻMχE#MşƌNТˌʙđȻϗ̍M�¬±MʓƖŴІGMĵşG'aТ"B1y±�

fˍEϗ/@#"B2y±�fŹ*_FeǵC@#eEC@Љ˴NТƭJEǹųGđȻfͰJ

C@aТFt0EC@ȉͱ°ȉˣKŤůUFUtEТȼUE͋*fĿ2Ï2J0Jb 69)@Z

ÂʲKǬ͹Jǹųfͺͧe:4eK_a"đȻMχE#-˚9ТUEK͂-C@e͋*`c

@  

� "ʵ÷ģãMϔc#MşƌN�¬±ϓͰŴІGMĵşG'aТ44GM"C1 ɷ*-ϔ:

/@#"C2Ȍʾ-ϔc@#eEC@Љ˴NТđȻMχE-�¬±fϓͰUƈZbɈϲfϔ`

<Т̱ɣТɷ*]ȌʾMϔcK͂-C@e͋*`c@ "ȌģãGNʵ÷ƲІMϧ͹Ƿ 72##

]"�ku��uNʁMģãSMσώJƦǰ-Ł͕KJb 90С#e'b_FKТɷ*Mϔ6Т

ȌʾMϔc-¼͹ƲІGʃU0�±«fț*b4e-G.;ТUEK͂-CFEbe͋*`

c@  

� "·ƒ#şƌNТ"D1�¬±K͙í-J,C@#"D2�¬±-·ƒKJC@#eEC@ǫ

˘ІKϳ:bĆƝG'C@ ���̖ȏNǫ˘ІMǠЈ-ż.0 29)Т>c-�±«fȌD

ϻMȏͱˮJn©±fǘ.Č:e΂ecFEb 74) 4cN̹Ǜ]·ƒ-КtC@ˌǽGNТ

϶`c@ʜǻěMƝϩM²ϡf"ż³ſ,#"Ϋ2bMGNJE,#"��UFǳ`cbMG

NJE,#JIM͙č͙ιM�r�j�Jǫ˘ˌǽKʜǻ-Ō04eGТəɞʜǻfŌ2J

2cOJ`JEʁMģãKǬ͹JΌŇMʡc]˶ȋMϜȋMǵ͋]ͰģeEC@ǹųfͺ
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ͧeUFUtC@̱ɣТ"ʵ÷ģãMϔc#-˚9]:0Jbe͋*`c@  

� 4M_FJ�¬±ºM�¬±ÒźKƦ:bʜǻKϳUFˎϨ 16)NТģãɈKǵ͋ΚАf

Κ:eТ̩ ʙMŹĨKƦǰG.JEʿǻΣˮJģãeJb4e]ТģãMy¯�­±«-À

cb4efȘȪUFEb ˊKƃƌϜȋNˠƌeʌξUF "²ǓKŻ0M4ef͋*ϗ/

FʫÀ:bøŌ#]"PeDMĖʼ]ǵ͋KŤů:bJIʜǻfː0U:/FƀȲ:bøŌ#

-К0ТʜǻMĎaɎ*M͕ěKDEFMi��k�-Ǭ͹G'beφTFEb 91) _C

FТ�¬±fʓƖ:bϻMǹųKŤů°ʫÀU]:Ee͋*`cb4e,`ТUE-α4a

]:EˌʙGMʃUEđȻfͰFǬ͹-̃ŗ6c@  

� 4c` 4şƌNǋ˝` 46) M UEMĵşKDEFżƐƃƌ���Ϝȋ,`Mk¯��¥±

MĆƝТ͞ή 14)M�¥±�¯n©±MčБТºǀ 1СM�±«x± MˌʙđȻϗ̍MĆƝ

f̸͆UFEbe͋*`cb4e,`ТżƐƃƌ���ϜȋM UEMĵşeț*b4e-G

.@ �  

� ̶EFТ4c`ȔČ6c@şƌMşɣϳêfɄ`,K:b@ZKТɷϏȽ̍Ǘ¢�ª¯v

K_b��΁ɡfͰC@e4dТżƐƃƌ���ϜȋM UEMĵşN"ʜǻȴʸ#e"đȻ

MχE#Mşƌ,`"ʵ÷ģãMϔc#MşƌKТt@"đȻMχE#MşƌN"·ƒ#M

şƌfÌUF"ʵ÷ģãMϔc#MşƌK͂-bİȽŌM¢�«-Ȯȗ6c@  

� ə́̒MÓΗ¢�«Рţ 14СGN"ǫ˘ˮJŘА#-"ˌʙđȻϗ̍#e"ȏͱˮJŘ

А#K˶ÅKǠЈfĹsUFEbeǵec@-ТÓΗNȮȗ6cJ,C@ 4cN"ˌʙđ

ȻM͝E�¬±GNТϗķM̰Й]ȉͱ°ȉˣM˿ΣfŰKU@źϡǹųG'bɵǲИģŬ

e˵ȡˮK˶ȋMàħ]�lj¯vJIMźϡǹų,`ÂʲfͰF�±�ИģŬM 2 DM

ŬM˶Åã˜-Ǭ͹ 68##G'b-Т UEfα4:ϻMˌʙđȻϗ̍GNТ2DMŬM˶Åã

˜-ϛĎKͰec;ТͷϿJǹųĽϾĹQċ˘-G.JE-@ZK UE-α.FEbŁ͕Ƿ

-͋*`c@ t@ТƃƌżƐ˚fƦΨKƀȲøŌeǷɫˊǷeMϳϐfΛT@ƶ˝ 89)M

ΛɧGN�ª��NȀc;UgAͰģMƗͰºKТsg]aU@ˌǽGŻ0α4beφT

FEb żƐƃƌ���ϜȋK+EF�¬±ºM"·ƒ#Kϳebǵ͋]"ʜǻȴʸ#Mş

ƌGu`c@"A1ϛǝKȌC@#"A3͋*JEGȌC@#eEC@ТəɞʜǻfŌ2J2

cOJ`JEТ�¬±fͰF@ZMǹųKƦUFʜǻ-˧,KJCFE@e͋*`cb _

CFТ�¬±fʓƖ:bϻMǹųKƦUFŤů°ʫÀ:b4eK_a"·ƒ#eEC@ǫ˘

ˮJŘА-˚9Т>c-�¬±MϻMʵ÷ģãMϔcK͂-aТ̱ ɣ UE-α.FEb4e

-̃ŗ6c@  
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	������/UK5W?F4QW%js"¶�TLS%ã^$�2 � �

� şƌϲMşɣϳê-̖ȏ¬�«K_CF˥JCFEb,KDEFТŻʊϾŠŉɈčɡf

ͰC@e4dµÝ͈Т:JeB̖ȏ¬�«MКEϜȋM UEMĵşN"đȻMχE#-"·

ƒ#fΓ˭UТəɞʜǻfŌ2J2cOJ`JEƦΨKʜǻ-Ō,;ТʃUEˌʙđȻ°�

¬±MʓƖ-ͰecJ,C@@ZТɻ ÷ģãMϔcK͂-CFE@ ºÝ͈GN"đȻMχ

E#-"·ƒ#fΓ˭UFEb-Т>c-ʵ÷ģãMϔcK͂-`;Т"ʜǻȴʸ#-"ʵ

÷ģãMϔc#KǠЈfĹsUFE@ ¶Ý͈K+EFNɑǻJ��-u`J,C@ �

� 4cN̖ȏ¬�«K'C@ȉͱˮ°̰Йˮ˿ΣKŰEE@ÂʲfͰF )��Ǭ͹-'aТµ

Ý͈K+EFNȉͱˮJ˿Σ]ȏͱˮJ˿Σ-ΧƟK'be͋*`cb _CFÂʲ]ǹ

ų-ϲϚCFUtCF[Т>cfîʃ:b˿Σ-'aТ6`KȏͱˮJîʃěf÷*FEb

���4e,` UEfŞϝ:b4e-G.be͋*`cb U,UТ̖ȏ¬�«-ÞEϜȋGN

˿Σ]ȏͱ-µÝ͈eʌξ:beĞb4e,`ТÂʲ]ǹųKƦUFŤů]ʫÀUFUt

Eʃ̂Kċ˘:b4e-G.JEТ[U0NIFċ˘UF͝E,č`JE4e-͋*`c

b t@ТȏͱˮK[Ğb@Z�¬±Mîʃf:b4e-Čɞ;K UE-α.FEbe͋*

`c@ �

�

	������ ���Ã4*E���à�%¶�TLS$),/UK5W?F4QW%js$�

2 �

� ȘƫϜȋM̖ȏ¬�«MϚEK_bȘƫ͌,`ͺ@ UE MĵşGNТ"ʜǻȴʸ#"ʵ÷

ģãMϔc#"·ƒ#G̖ȏ¬�«Þ͈MȘƫ͌MǦʾ-К,C@ :JeBȘƫ͌N̖ȏ

¬�«-КEϜȋN"đȻMχE#-ĵşG UE fUFEbe͋*`cb ǋ˝` 68)M�

��MȘƫ͌M͋*bˌʙđȻM_E�¬±KDEFТ"ˌʙKϛU@ˮ̂J�¬±MϓͰ

A2GJ0Т͙ čM͕ěKƦ:bΒ˿e˶ȋ�¬±¤±eMʌξ°čɡK_bˌʙđȻfʃ

U0ͰEТ>cKŰEEF˽ɈKТ>UFˮ̂K�¬±fʓƖ:b4e-G.b4e-Ǭ͹

G'b#eφTFEb_FKТȘƫ͌NϜȋ-ɸ!JǦ`c@ǹų,`Тx± ˌʙMčɡ

fͰEТВɞ:b�±«M˗̎°y±�fÂʲUТ>MǹųfŰK�±«KƦUFТI4M

y±�KIM_FJ�±«fȌCFE@,fuJ-`ТUEK͚C@ϗ̍fuFEbe͋*

`cb  
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	���	�� �¶�TLS$),��à�"��Ã%/UK5W?F4QW%js%¥Ú$�

2 �

� ϜȋeȘƫ͌M UEMĵşMʌξGNТ̖ ȏ¬�«К͈GNТϜȋeȘƫ͌KǄ-u`c

J,C@-Т̖ȏ¬�«Þ͈GN"ʜǻȴʸ#MşƌGȘƫ͌MǦʾ-К,C@ 4cNТ

Șƫ͌N"ʜǻȴʸ#ТEe^b·ʜǻGʃU0ˌʙfđȻČɞFEJE@ZK UE fUF

UtCFEbe͋*FEb Φɛ 12)K_be"ʪ0͋*J,C@#"ÂǺϚEfU@#"ż

³ſAeǵC@#"ż³ſAeǵCFТȋfȒE@#eEC@ǵ͋-n©±fα4U]:E

eφTFEb t@"ż³ſA#eEFMN͙íM˖cG'b-ТþMΘuϚEG'aТn

©±MĵşK[Jb 93) �

� 4M4e,`�UE MĵşKDEF͋*FubeТϜȋ- UE fUFEbˌʙGN�"J

=Т>M_FJˌʙG>M}§��MϜȓfU@M,#"J=�>4fˍC@M,#eEC

@ТȌCFNE2JE�k�¯vТˌʙТ�~}§¯Т}§��Тy±�eEC@ϲϚC@

ϜȓfUFEbe͋*FEb �

�

� _CFТżƐƃƌ���ϜȋM UEMĵşKNТ�¬±MÂʲ]ʓƖfͰFϻMǹųKƦ

UFŤů]ʫÀK_aТǫ˘ˮJŘА-˚9@@ZKģãMϔc-u`cТ̱ ɣ UE-α.

@e͋*`c@ ʧì 94)N"FC,a��Nʜǻ̠˘-Ft0E,JE@ZKα4b 4M

ʜǻ̠˘MЌŮN①ʜǻfŌ2bƦΨMϜȓТ②ϛĎJϥčРϾºСТ③ʜǻMȗ̶MЦ

DG'b#eφTFEb t@Тº´ǀ 95)N"$čɡˮǵ͋%MÞE˸ΥǈN$ʜǻ̠˘·

Ă%fα4U]:EøŌK'b#eφTFEb ƃƌϜȋN4M_FJǏ̢ŢMǹųf˿C

@a�àЙ:b4eK͛őfȗD4e]ˉÃMəΰfͺȒ0ě 96)]ª©�u�Т͙ íТãȉ

͕ěKϳ:b�«�n�mq}±38)-ˠƌϜȋeʌξ:beÞE ���ŴІGN˽ɈMđ

ȻfʐZ`cb4e-Ż0ТáKРϜȓСТIcA2РϥčСТIM1`EMϯ6Рȗ̶СM

ʜǻfŌ2cO_EM,eEF�k¯�-'aТˊK̖ȏ¬�«-КEϜȋNx± Ăà

fύUFТȉͱ°ȉˣf˘΁UТα4bG'dFˌʙfÂ˿:bčɡˮǵ͋-ϧ͹KJCF

0b4e-̃ŗ6c@ t@Т̖ ȏ¬�«MÞE͈GN UEMĵş-Ʉ̂GNJEŁ͕Ƿ-

'b@ZТn©±Mα4bˌʙТæ*Oǋ˝` 46)M���Mx± čɡ,` UEKDEFM

čɡ̱ɣK'b_FJ①u­�©ª±Т{±�Тª�±¯M UEfʰ`:4eТ②ϐ̶U

F UEfUJE@ZKn©±U@�k¯�fǘ.;`;ТʁM�¬±KƦUF]bT.4e

fɄ̂KUF�¬±Kāb4eТ③x± ǤĭGM UE Nǫ˘ˮJǠЈfĿ2]:0ȏͱ
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ˮJǧƅJ�¬f˚96< UEK͂-bŁ͕Ƿ-К0Jb eEC@˿ΣfľaācТčɡ

ˮǵ͋fКZbȘƫfUFE0Ǭ͹-'be͋*`c@  
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� ̘ 4̕GN 2DM˴ˮТ7żƐƃƌ���ϜȋM UEMĵşKDEFΰŘ̪,` UEMş

ƌɷϏe>MşɣϳêfɄ`,K:b4eТ8Șƫ͌,`u@ϜȋM UEMĵşKDEFɄ

`,K:b4eG'C@� 

� 7GNþͰ́̒fŰK UEKϳ:b 47Љ˴MΰŘ̪fãȇUТĂɀəƐ˚���ϐ˱K

ȊƵ:bżƐMƃƌ���Ϝȋ 289ŊfƦΨKčɡU@e4dТÒ¶M̱ɣ-Ǧ`c@  

1) Ƞ̬ˮşƌčɡM̱ɣТ"ʜǻȴʸ#"đȻMχE#"ʵ÷ģãMϔc#"·ƒ#M 4

şƌ- UEMĵşeUFȔČ6c@ t@ɲΊˮşƌčɡM̱ɣТUEMĵşKƦ

:bɷȇɵǲƆǝǷ[̂Β6c@  

2) UEMĵşMşɣϳêKDEFТ��΁ɡfͰC@e4dТ"ʜǻȴʸ#,`"ʵ

÷ģãMϔc#Т"đȻMχE#,`"·ƒ#e"ʵ÷ģãMϔc#Т"·ƒ#,`

"ʵ÷ģãMϔc#eEFşɣϳê-u`c�¢�«MϛŇǓNɵL͝EeđȻ6

cbñG'C@  

3) ȏ͕¬�«GMŻʊϾŠŉɈčɡfͰC@e4dТ"đȻMχE#,`"·ƒ#S

NµÝ͈eºÝ͈GТ"·ƒ#,`"ʵ÷ģãMϔc#SNµÝ͈GТ"ʜǻȴʸ#

,`"ʵ÷ģãMϔc#SNºÝ͈G��-ɑǻG'C@ ¶Ý͈GNE;c[ɑ

ǻJ��Nu`cJ,C@  

4) UEMĵşKDEF̖ȏ¬�«ĒKu@e4d"đȻMχE#MşƌGɑǻǄ-u

`cТUEMǦʾNµÝ͈MȽ-КEǦʾG'C@  

� 8GNȘƫ͌KƦUF7MΰŘ̪fȘƫUFEbϜȋKƦ:b UE MĵşKDEFТ77

ŊMȘƫ͌fƦΨKčɡU@e4dТÒ¶M̱ɣ-Ǧ`c@  

1) ȘƫϜȋM̖ȏ¬�«K_bȘƫ͌,`u@ UEMĵşKDEFu@e4d�"ʜǻ

ȴʸ#"ʵ÷ģãMϔc#"·ƒ#GɑǻǄ-u`cТ̖ȏ¬�«Þ͈MȘƫ͌GǦ

ʾ-К,C@  

2) ̖ȏ¬�«K_bϜȋeȘƫ͌MʌξfU@e4dТ̖ȏ¬�«Þ͈MϜȋeȘƫ

͌G"ʜǻȴʸ#MşƌGɑǻǄ-u`cТȘƫ͌MǦʾ-К,C@  

� ÒµM̱ɣТżƐƃƌ���ϜȋM UEMĵşeUFТˌʙđȻϗ̍Kϳeb"ʜǻȴ

ʸ#"đȻMχE#MşƌТȏͱˮJŘАKϳ:b"ʵ÷ģãMϔc#MşƌТǫ˘ˮJ

ŘАKϳeb"·ƒ#Mşƌ-'aТ̖ȏ¬�«-µ-bKDcF"ʜǻȴʸ#,`"·
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ƒ#Т"·ƒ#,`"ʵ÷ģ6Mϔc#GКEşɣϳê-ΒZ`c@  

� ̖ȏ¬�«5eMȘƫ͌,`u@ϜȋM UEMĵşGN "ʜǻȴʸ#"ʵ÷ģãMϔ

c#"·ƒ#̖ȏ¬�«GТt@̖ȏ¬�«Þ͈MϜȋe>MȘƫ͌GN"ʜǻȴʸ#G

UEMĵşKϚE-ΒZ`c@   
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�

� əıŷΜȷGNТżƐƃƌ���ϜȋfƦΨKТUEMĵşe>M¡q�� KDEFɲ

΄:b4ef˴ˮeU@   

� ̘ 2̕GNТƗϻMΌŇK+2b UEMƗǽfɄ`,KUТżƐƃƌϜȋ-x± fľǦ

:b@ZMȽ̞fɲ΄:b4ef˴ˮeU@  

1) żƐƃƌϜȋMΌŇK+2b�k¯�MĆƝN UE 55.1ПТ�o±��n©±

15.7ПТlj�±29.2ПG'C@  

2) n©±MƗǽeUF��­±uТ�oi�¯�Тu­�Kϳϐ:bn©±-Ż

0u`c@ t@ª�±¯Т��«�o«�G[̧ 2Ěu`c@ �~}§¯

K+EFN�j�m¯��±¯GM UE-Ż0u`c@  

3) x± ľǦMɑʿGM�k¯�MĆƝNľǦx± GN UE 38.6ПТ�o±�

�n©±10.2П�lj�±51.2ПТƀx± GN UE 65.7ПТ�o±��n©±

19.1ПТlj�±15.2ПG'C@ t@ 1x± '@aM UEMȵGNƀx± 

K+EF 2ŞÒµТx± M̮˳KТ>UFϐ̶UFM UE-Ż0u`c@  

4) čɡЉ˴5eK UE MƗǽfu@e4dǦƀx± Kϳe`; UE MøŌNŉ

9G'C@  

5) Ǧƀx± M UE KDEFu©��±čɡU@e4dТľǦx± GM UE N

"{k�#°"y±��m¯~Mɑʿ#e"n©±U@y±�#°"n©±:bĘ

My±�#°"il�°���#GТ>c?cKtetafu<FEb-Тƀx

± K+EFN>c`-PetetaKJCFu`cFE@  

� ÒµM̱ɣ,`ТżƐƃƌϜȋ-x± fľǦ:b@ZMȽ̞eUFТ①u­�©ª±Т
{±�Т2nd{±�KƦ:bª�±¯M UEfʰ`:Т②ϐ̶UF UEfUJE@ZK UEU

@�k¯�fǘ.;`;ТʁM�¬±KƦUF]bT.4efɄ̂KUF�¬±KābТ③
ǤĭGMUENˀa]ģȨK_aȏͱˮJǧƅJ;cf˚96<UE-α.bŁ͕Ƿ-Кt

b@Zʰ`:4e-Ǭ͹e͋*`c@  

� ̘ 3̕GNżƐƃƌ���ϜȋM UEMĵşKDEFȠ̬ˮKΛɧUТ>MĆƝfȶ˘°

Ͼ̧:b4eK_ażƐƃƌ���ϜȋM̾͊]ȘƫK+EFɑ˜JίȺfȤ̃:b4e

G'C@ ăǗȉMΌŇK+2b UEfƦΨKТǝΎϜȋKƦUFĭɷϏĨІȡʚf˜E@

ІȡΛɧfͰEТ˭ ΍�±�KŎtcb UEMĵşKDEFȠ̬ˮKčɡU@e4dТÒ¶
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M̱ɣ-Ǧ`c@  

1) ȔČ6c@ 1182 ðM UE Kϳ:bǻőİÝNТż.0"ˌʙđȻϗ̍#"ȏͱˮJ

ŘА#"ǫ˘ˮJŘА#KčБ6c@  

2) "ˌʙđȻϗ̍#GN�±«MκϘMΒ˿°ÂʲMϲϚE- UE MĵşeUFu`
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ƒ#MşƌТ"·ƒ#Mşƌ,`"ʵ÷ģãMϔc#MşƌGşɣϳê-˥Jb4e-Ʉ`

,KJC@  

� ɦĵ` 28СMˠƌϜȋM UEMĵşGN"ϭΖ#"·ϛĎJ�¬±#MХşƌ-u`c@-Т

ƃƌϜȋfƦΨKU@ə́̒GN 4 şƌMşƌɷϏKJCFE@ >c?cņЉ˴ĆƝf
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M͋ɭK͂-beǵecb  

ХС� UENǫ˘ˮJǠЈfĿ2FEb4e,`Т���MΌŇºKα4b·ƒfνʰ:
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16) ˎϨǏ½Р1985СÃĥãɳe��–>MŘАeƦ̞–.Ġù̊Ɛ́̒Ȋ:ɟÈУ 

17) żϨƔŅ°əϣʄɒР1997С�©k�¯v}�¥¬±�±K+2bϖλđȻn©

±M ID3K_b΁ɡ.ǹųċ˘ƐØΜȷΑ,38(5):989-996. 

18) ˄ΦƏ´°ŽĆǖ°ž˝ĵ͇Ϡ°͸ɛôŅ°ɱ˝͇̔Р2004СȰƨ̼ɳĥK+2

bĪˬÃȱϵʂKϳ:bΛɧųŏ� ̘´ų� CTɲɧ�MRIɲɧ�ɪĪƐɲɧ�Ȱ

ƨ̼ʗˬMª�uÃæ,ɀəȰƨ̼ȏͱƐØϿΑ,60(7):927-938. 

19) Ⱦɬɨ°Çµɤ²Ϡ°ͤʘƻР2001С�¥±�¯n©±MˊǷ+_QϵʂƦ̞e

UFMƒĂȷĨ-ÉϲMǫ˘°ͰģˊǷ,`Mčɡ°͋ơ-.Ġù̊Ɛ,77(10):403-413. 

20) Bollettieri, N. (2001) Bollettieri’s Tennis Handbook. Human Kinetics: Champaign, 138-

364. 

21) Coe, A. and Miley, D. (2001) Adjusting to different surfaces. In: Roetert,P. and Groppel,J. 

(Eds.), World-Class tennis technique. Human Kinetics: Champaign, pp. 109-124. 

22) Roetert,P°Groppel,JР2001СWORLD-CLASS TENNIS 

TECHNIQUE.HumanKinetics,41-59. 

23) Brody, H., Cross-, R. and Lindsey, C (2000) The physics and technology of tennisУ

Racquet Tech PublishingУ Published: Usrsa, 204-207. 

24) ̗ĆɆÄР2010С˿`J.\E2JE���Mżĵė−���N��M��±�−У

�±��±«�r~¯̄̽,����r~¯,41(10):60-63. 

25) ɦĵôžϠ°ǋ˝żο°ɖȼ°ɱÇżʗ°͸ɰîÿР2013СǌÑĒKͺ@ˠƌ��

�ϜȋMi¯�o±��n©±Kϳ:b́̒-©ª±K˺˴UF-У���M̊ƐТ

21:80-81У 

26) Brody, H.Р2006СUnforced errors and error reduction in tennis. British Journal of Sports 

Medicine, 40(5):397-400. 

27) Djurovic, N., Lozaovina, V., & Pavicic, L. (2009) Evaluation of Tennis Match Data-New 

Acquisition Model. Journal of Human Kinetics, 21:12-21. 

28) ɦĵôžϠ°˕ŭ͍Ä°ǋ˝żο°ŦϡΧ°ɱÇżʗ°͸ɰîÿР2015СżƐˠƌ

���ϜȋK+2bi¯�o±��n©±M˭˚ĵşe>Mşɣϳê.ɀəà͔ż

Ɛ��±�̊Ɛ́̒,4:10-18У 



�®�«�

 85 

29) ǋ˝żοР2000Сǜ0Jb@ZM¡¯�¬-Ɨě˭ȧM@ZM¡¯�«�¬±�¯v°

�­v© -.�s±~£±�«̽,ɐď���~£±�«,6:54-58У 

30) ͮϲɢēˠР1983С���My±�¯veˠƃǄ.ɀəà͔ƐØ̘ 34 ŞżØń:51У 

31) ɮÇÛÄР2009Сàě°ϖģ͕ěK'`ecbǷǄТà͔M̊Ɛ,59(9)Ъ

587−593У 

32) ºƶĴР1992С���M�¬±��k«Kϳ:bǻΣḾ̒–ϳ͸Ɛ˚ƃƌ�±�
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