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A Study on the competitiveness of Trout Aquaculture in Korea

Kyoung-IL, PARK

Department of Marine Business and Economics, The Graduate School,

Pukyong National University

Abstract

Trouts are now gaining more and more attention as the importance of
the inland fishery is getting higher. In Korea, the species claims for the
third largest production among freshwater fish species after the
Japanese eel and the catfish. Trouts are also highlighted as a substitute
fish for imported salmons.

This study was conducted to evaluate the competitiveness of trouts in
the Korean market and identify roles of the species as a substitute for
salmons.

To evaluate the competitiveness, the study conducted profitability (gross
profit margin) and economic (NPV, IRR) analysis on 7 trout farms.
According to the results, the gross profit margin was 22.02% in average
and the NPV and IRR was also shown relatively high, indicating that the
species has a significant potential for investment. The production
capacity was also found to range 20-200% compared to the current
level. However the problem is that the farm production is faced with

difficulties due to limited channels of distribution.
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Second, the study conducted a consumer survey to determine the
competitiveness of the species among consumers. 41% of those surveyed
said they have eaten trouts while 91% have eaten salmons. The survey
asked people who answered they have eaten the both species on the
taste and texture, color preference and familiarity. The results showed
that the consumers preferred trouts to salmons in terms of taste and
texture and slightly preferred trouts in color, while they significantly
preferred salmon in terms of familiarity. The study also conducted a
partial correlation analysis using total frequencies of fish consumption
and found that trouts could substitute salmons and the 2 species are
competing products, which is significant at the 0.1 level.

Thirdly, the study conducted analysis on price competitiveness using
price data of the domestically produced trouts and imported salmons. It
was shown that trouts would have higher price competitiveness.
Considering that trouts are sold as live fish while imported salmons are
mostly fresh, chilled or frozen products, trouts are expected to have
more enhanced competitiveness. To determine whether the two species
are in a long-term equilibrium, the study carried out a cointegration test
using time series price data during 96 months from November 2008 to
September 2016. It was demonstrated that the 2 species are at a
long-term equilibrium and share the same market.

It is very important to expand the trout market in order to develop the
inland fishery as well as to contain the increasing market of imported
salmons. To do this, we should overcome current challenges including

limited channels of distribution and production, relatively poor publicity

- viii -



among consumers. It is thus necessary to continuously promote publicity
activities, expand the aquaculture of the recently highlighted sea trout
and to develop diverse types of distribution including retail markets and

online sales.
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{E 3-D o de A4z d32001~2015)

(49 2
T 2001 2002 2003 2004 2005 2006 2007 2008
Al 18,141 18,511 19,680 25,299 23,839 24,843 26,760 29,180
o 7 16,932 16,280 17,399 20,415 21,760 21,395 23,424 25,343
i 78 7 127 78 101 479 177 726
| 7 1,027 2,049 2,016 4,670 1,883 2,879 3,027 2,993
71 &t 104 105 138 136 95 90 132 118
T 2009 2010 2011 2012 2013 2014 2015 AA H
Al 30,071 30,982 32,270 28,131 25,414 29,774 33,055 26,397
o 7 25,718 26,326 26,521 22,873 20,461 24,083 26,237 22,344
A4+ 511 345 262 320 211 306 474 285
I 7 3,742 4,085 5,297 4,689 4,526 5,191 6,168 3,616
71 &t 100 226 190 250 217 196 177 152
25 SA, A FFE SA, AL EF=A
¥ EAAR A 277 <5 AdEHNe o] w &k o] Agkolal k&) oflER B AR A9
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7He HAATh
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AZtEAT HT 5de] AAEAL 33319 Yo = HA Hetol vla] 1,013
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GE 3-2> WFHoIQe o E AT WH2001~2015)

(ch9): gk ¢)
T 2001 2002 2003 2004 2005 2006 2007 2008
A 103,301 114,313 126,719 167,212 175,727 200,409 223,089 275,285
ol F 92,506 97,644 107,990 147,122 161,491 180,905 204,122 249,325
FaFARSS 2,293 2,275 2,737 1,657 1,770 4,645 2,383 7,086
3 7 4,506 10,622 11,467 14,021 8,318 11,010 11,852 14,141
71 Ef 3,997 3,772 4,526 4,412 4,149 3,849 4,733 4,732
T2 2009 2010 2011 2012 2013 2014 2015 AA B
A 273,750 333,834 377,466 323,340 345,437 372,111 407,482 254,632
o F 246,752 304,018 343,639 288,873 315,194 337,328 370,685 229,839
Zdpanss 5,419 4,571 3,735 5,089 4,240 5,664 6,899 4,031
o F 17,043 15,441 20,131 16,859 15,413 19,182 21,064 14,071
71 e 4,536 9,803 9,961 12,519 10,590 9,937 8,835 6,690
A% BAAR, oW EFE BA, QAL EFEA
% EAAE 4 2R7F 9 AAHUod I3 M@ P Ao B A AE A9
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<E 3-3 UsHo|de ofFE 47 H2006~2015)

2007 2008 2009 2010 2011 2012 2013 2014 2015

I

23,424 25,343 25,718 © 26,326 26,521 = 22,873 = 20,461 @ 24,083 | 26,237

I,

10,597 6,576 6,766 8,021 7,257 4,365 9,217 0,716 9,089

2,266 3,905 3,869 4,282 4,940 3,825 4,040 4,764 4,267

2,882 2,811 2,737 2,652 3,015 3,067 3,390 3,304 3,064

1,495 2,543 2,636 2,734 2,802 2,745 1,571 1,827 1,960

1,094 1,871 2,001 2,002 1,917 1,975 1,121 1,206 1,269

800 1,028 930 1,169 1,434 1,738 1,068 1,636 1,419

331 1,562 1,177 956 960 871 612 817 787
o) 2k A] 7 798 432 006 703 069 466 609 714 860
240 381 476 391 443 o74 403 537 455
269 379 279 255 233 413 226 488 250
313 233 301 283 399 328 276 345 333

_25_




FolFo] AatzFe 2000d5E 20059714 3142E0 % 3H E o4

o7 A4beta Ao IHY 20059 DEbrlolE 9 s o=
As) AaFo] FA43 EUAT E 3-3>olA UERE npsh o] FojFel
e FE HRUCEEA 2010, AFERQ) SR ol R F3] 2015
o4 - =lu] 2009; o) - £1M2010; ol - ATNY 2006). THe:

OI¥ 3-1D& Foli7 AAE FolE 2000878 2015W7FA] YERd 2 o]

. R i —_— .
E) 2000 2003 2006 2009 2012 2015

AR BAA, odE FFE BA, QN EFEA
<I¥ 3-1 Fol7 AAF

g
2
~
[\
[=]
(=]
o
{
Do
(=]
—
8]
(L
\./

A719] <ad 3D AR 2000dFH FolFe Asbo]l Fsste

Aee RTh AT 20069 1L878ECE FLYUT o F ol FEoE
=

WA SEgort 20004744 AAFAM 370 ES A 2 A
o= uehgth 2011delMo} 33 £ 2IHA ANHATL AFe 1

SEe FAE Joha B 5 ArHeld 2010,



Z 5.3%, 5o17F ¢F 1159 o= 4.0%=2 Yelya ok
FARE WAL A WAZ Be A4S 7123

e % AR ted FolFel X7 g} of ol s

e 22 ¢ 4 Utk SHu A ANFde] wEL nasuw

e 119%2 Jehgon) AdEdel s 75%2 232 HFe] u

o4l AL & F AUk o)z WAl A M Fo| 29.55%21H W

2pA Hed ofFe] A 1039 B Ao B A
ol k@ 7HS S A3, WsHao {7 kW /M2 11,7219
2 Ueigth B kg 7HAS 25588¥U 02 Hit W o F
7FART oF 22 w2 7HES EAh FolRe 7,399¥€0|on Wt
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<E 3-4 UsHo e ofFE A= d3H2006~20153)

(S gt <)
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 =
180,905 = 204,122 249,325 | 246,752 304,018 = 343,639 @ 288,873 315,194 @ 337,328 @ 370,685 | 284,084
114,672 |+ 134,616 | 153,826 = 141,976 @ 205,435 232,828 | 172,377 = 212,370 = 212,157 = 252,226 | 183,248
10,698 14,680 . 16,373 = 21,420 @ 18,553 = 25,980 @ 23,669 | 25473 = 32,097 | 24,161 | 21,310
9,273 9,184 13,902 12,455 @ 12,823 17,698 @ 18,544 | 16,888 @ 19,097 | 21,019 [ 15,088
6,496 7,010 11,352 + 12,674 = 13,294 @ 13,699 14,640 9,879 12,084 © 13,745 | 11,487
2,914 3,298 4,895 4,692 5,206 7,169 9,200 7,439 9,667 8,245 6,272
5,335 4,757 7,474 7,815 7,151 6,440 6,940 4,109 5,326 6,205 6,155
4,758 4,956 2,693 3,752 5,887 4,641 6,194 6,531 7,477 8,993 9,988
4,177 2,903 4,583 6,150 4,892 0,041 9,994 9,134 6,662 9,025 9,056
3,879 3,369 9,057 5,949 5,615 5,405 5,926 4,102 4,403 4,397 4,860
1,849 855 4,084 3,112 2,348 2,983 3,179 2,398 3,125 2,999 2,693
2,447 2,214 1,776 2,368 2,386 3,023 2,389 2,597 2,995 2,563 2,526

B SAA, A

Sy

FTE FA, A TFEA
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. F19 FUF L £UFY BF

A e uStel A AdEE FolRe A4 d&e ANET deo

2= [e)
JFYe o A=

2 %49 TH=E
o FES HoleA FHREE B/t AW BT

HA, F5H E7F5 f8 19 AGEE o <F 3-5¢ o] &F/F
ST Folv FAHE “47, ofF “117, Fo] “13” o IAEE EFot
o, FEHEE Zo] “01”7, A L ¥R <027, ¥F “03”, &A “04”,
B H A 067 TR ERHEH, ot AFEE AZEolth B A
T Fo Y BFA = oY Fof, M 2 YA, ds T F5E

ek BREe] Folo) £ FAE A4HA

<E 3-5 FYd$o9 B/ Z=
AGIE
S HSZE=
5] AHHSE
2= | %
01 | &9 01 - 0301911000
214 - 0302111000
02 01, 27
WA - 0304420000
- 0302112000
41113 | o3 | W= 01, 31, 91 - 0303140000
- 0304820000
04 | &4 71 - 0305430000
06 | 944 00 - 0305692000
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<E 3-6> ey o FdF A32006~20153)
(&91: ke)
3
2006 2007 2008 2009 2010 (2006~
2010)
A 744 319 446 263 176 390
o 744 319 208 250 169 356
A A
P - - 148 3 - 76
RS - 3 - L - -
A - - ¥ . - -
& 5 - 2 = 10 7 9
B
2011 2012 2013 2014 2015 (2011~
2015)
A 49,223 901,356 464,879 389,662 464,941 454,012
o 109 199 159 239 298 201
Al A
3 49,114 172 40 - 32,045 20,343
RS - 900,985 464,605 389,403 432,295 546,822
A - - 75 - 223 149
4 5 - - - 20 80 50
A8 FFAAEFEANLAR, FABA (F))
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e

2006 3 ol A 20108 7kA &f H it A FS 356kgo] AL o] Foll= 20lkg o=
Aaskal

A R FAE] e = 200608 FEH 20100 7kA] Het 76kgoll B S
H sl= 2008 @3 2009l =T sAIRE 2011 49,114kg
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(E 3-T vzt o A= F3H2006~2015)

(&9 28)

3
2006 2007 2008 2009 2010 (2006~
2010)
SHA| 110,481 49,882 61,297 60,853 51,329 66,768
3o 110,481 49,882 60,112 60,795 51,212 66,496
A A
3 - - 1,185 3 - 594
RS - - - - - -
A A - - - - -
& 5 - 2 = 55 117 86
B
2011 2012 2013 2014 2015 (2011~
2015)
3}+A) 542,543 | 5,516,087 2,944,543 3,493,437 @ 3,581,244 | 3,215,571
%ol 40,471 43,719 59,648 100,923 104,533 69,859
Al A
3 502,072 2,479 61 - 233,724 184,584
RS - 5,469,889 2,882,089 3,391,799 | 3,239,433 | 3,745,303
A - - 2,745 - 1,058 1,902
oz = - - - 715 2,496 1,606
Ag: FFANEFEALAR, FY5A(F0)
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Folo] FUTAL 2006 HE 20159744 1,641,170 G 2006'3 -
B 201097b4 % 66,7682, 2011d%E 201597 321457128 =
oF 48w Z7}3Th.

FldeEE Avrd ol 20069 E 20109744 HE 66,4962

A o]F W 69,859 % = Ao|B HolX| eakrh. ATl A4
Fo i kgD 7HAS e 717H2006~20154) oF 27922 ThE W)
wp 458 £ 14 ow $E.

AA g W] FEl= 20069 E 20108744 WE oF 5042 Q.

o] % 184,5842 2 FA F7IsAATh ke 7HAS 7.082HE UEH oY
20093 (ked 1.00=22) 2013A(kgd 1.53Z 2ol & FUol WE kS
Ao Fgteg HF 7449 s s gl 200993 201338 A9
10482 e

35l Hels oA BEl v 2 20129 o] F FYEI] AFSIAL, 2
Hi F FYFHo] 3,745,803 HE YEIRTE kg™ 71 71293 Y0
M Y FEEE agds o Mg e st FYHT YUTh

FAY] FelE B 190228 A ke B 7HALS oF 212 AU
20133 20153 ke 7HAol Zhzh 36.69d, 4.742 =2 7149 W]
¢ A Jehd A& & 5 ok

dAe Fele HF FUFHe] 2006 FE 20103744 = 862 H AL
o] 1,6062 7R FestAth ke 7HA L 22292982 YES O ke
G 7HAd A HA ghe 5528, Ho gro] 3B.8EEE F xolE HAth

ol A AWE nis} o] o] 4] T 5HL FjHez 714
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o Fo FHF I

Folg WS PP i ABH BIpolF B A

= =3 Zlolth o] FFQUNATANAE TITFE A e x5
gujoln a7tmE A7) S4d Buje] Z37h wrkn 248 ok A
= =

FolFa@3lol 7dE UL o <E 3-8 P

AU =
e AR =t A= AAE= (%"Aj f;yg)
A A5 74 10 36 4
(B1&, %) (45.68) (6.17) (22.22) (2.47)
X]O:] Z%E]—Ht: -7:5;;_8] =3B }_7;"
= == (rﬂ;d Jj_s]_) 570 T - [
A A= 6 5 27 162
(mE, % (3.70) (3.09) (16.67) (100)

AGERZE A 16270 FAF T ALzl T4/ FAe] oA
45.68%% 7} =9I TheoR ANET =
2TME 16.67%% YEtston A7E, AgRE, 3
Atk ol# g A= A} AnAVE JIFNA FAPEE Tl ALHIAE]
EAolH, Fojv WFAoln, ko] FRIyorste ASIH EAc]
HrdE Ade & 5 Atk oo AL Ao A3 MG e o
o 5l A A AR A ARE F o AAF] AHEC
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416l oy | 35 00 10305410000
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<E 3-10> gy}t Aol TdF F2H2006~2016'3)

o] SAIZ 1€ellA 10€7HA] A5
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(&41: ke)
2006 2007 2008 2009 2010 2011
A 10,351,695 = 12,485,423 | 10,529,813 | 11,267,072 = 9,374,014 = 18,567,835
gof 0 0 2,806 1 0 0
A
w2 1,693,535 3,378,575 | 2,465,499 | 2,167,693 @ 2,399,588 @ 2,711,452
3E 8,447,662 8,994,018 @ 7,967,505 @ 9,045,260 @ 6,903,949 ' 15,813,069
<A 205 4,115 15 5,122 4,390 96,086
A% 5 | 109,002 3,754 2,332 155 54 331
71 e} 87,700 53,293 41,765 30,103 39,735 3,512
2012 2013 2014 2015 2016 E
A 15,783,020 = 18,561,599 = 25,254,590 @ 31,450,862 = 22,990,786 = 16,965,155
gof 0 10 0 17 1 258
214
P 4,224,949 @ 5,038,344 = 6,810,697 | 11,656,558 | 12,874,178 : 5,038,279
RS 11,509,658 = 12,425,196 @ 15,581,012 @ 17,338,429 = 8,786,322 = 11,164,735
A 413,119 57,975 12,605 55,097 187,015 75,977
% 5 4,202 1,058,527 = 2,821,500 2,393,471 1,272,636 @ 696,906
71 et 6,426 1,108 12,362 14,587 30,206 29,163
A% FFAAEFFSALGE, FASA (D)
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e e 713k HE ddoli 16931 Eo| £yEo] o 56u) FE Aol

£ Hola It} o|FA F ofFY AR AVl A3 F AolE Hol
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<E 3-11> gy 9o =4 d3H2006~20163)
(2% - 28

2006 2007 2008 2009 2010 2011
A 56,852,982 = 71,453,155 = 63,693,198 = 67,316,663 68,917,503 = 122,583,243
3o 0 0 22,433 9 0 0
A1
P 12,290,767 = 21,257,419 = 19,892,331 = 16,397,222 22,114,983 = 24,633,013
WE | 42,390,138 48,157,039 | 42,119,814 = 48,586,774 = 45,537,461 @ 96,907,490
A 1,757 19,035 45 64,756 58,979 311,081
A7 = | 588,447 84,966 56,168 4,215 1,091 6,649
71 e} 1,295,091 879,074 691,547 = 1,835587 = 590,991 44,498
2012 2013 2014 2015 2016" E
SHA 98,620,975 = 136,493,103 196,716,602 = 222,194,926 = 208,833,275 « 119,425,057
o 0 8,681 0 117 13 2,841
A1
A 37,301,291 = 56,623,093 74,050,404 = 106,681,919 145,189,727 & 48,766,561
WE | 60,347,289 69,943,675 96,204,819 = 93,209,997 = 52,337,137 | 63,249,239
A 2,160,879 211,098 81,712 316,478 973,733 381,778
A4 5 | 57873 9,012,875 25,380,986 = 20,840,218 = 10,136,974 = 6,010,951
71 €} 83,417 19,497 315,832 345,844 432,479 593,987
Az TR FTFEALAR, FABA (D)

FAZ 14olA 10€74A] A=Y
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<¥ 3-12> tf =24°] do FUAF (2006~ 2016'3)

(29 : ko)
2006 2007 2008 2009 2010 2011
A | 4,514,660 7,181,996 4,685,781 = 5,777,156 = 6,717,691 = 7,552,973
o 0 0 2,775 0 0 0
214
g | 1680805 3250665 2458392 2162222 2373425 2,675,886
W% | 2,807,144 3,895925 2,195868 3,599,930 @ 4,324,327 = 4,852,156
A 0 0 0 0 0 5
4% 5 0 0 0 0 2 41
71 e} 16,300 0 977 336 0 7
2012 2013 2014 2015 2016° 3
&7 | 8,516,553 7,898,816 9,368,292 13,671,736 14,089,980 | 8,179,603
o 0 0 0 0 1 252
214
g | 421999 5026189 6,792,624 11543715 12662367 4,986,844
W5 | 4,267,775 2,845,702 2,555,670 2,084,891 1,416,369 | 3,167,796
A 0 0 0 0 0 0
2% 5 0 600 10 4,935 0 508
71 €} 0 0 3,949 8,153 640 2,760
AR EFAAFFEANLAR, FABAFIIE (=20, FHE (Do)

A2 1904 10€71A] A 5Y
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o See] A sts Hlgo] 0% ozt o|2x) Rak Mol wake] 4

Ao R £UFYS RATD T 5 Atk 1 ol FYHE F

48,3647 2] W H 3do] £YFAL 1075008 FHZ oF 2.2
W Z7hEATh The <1 35> w2do] #dole] FEW 9T

o] %08 UEh Zlolth,

12

200,000,000

150,000,000 ___-
_/
100,000,000 -
50,000,000 - —
0
(2 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
B—: o bl b HE e B m—E G em—D]E
A8 TFAAAEFFEALAR, FAFTA(F7HE (=2 ), FHE (D))

<ad 3-5 x=24°] FUddo Y FFE FUFY Fol
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<¥E 313> tf =24°] do FAFTY FR(2006~2016'3F)
CRER=t)!

2006 2007 2008 2009 2010 2011
SA | 28,880,202 44,188,070 33,131,628 = 38,400,353 53,121,480 = 61,760,927
o 0 0 17,633 0 0 0
214
g | 1218284 21198163 19833178 16365863 21,857,093 24,365,348
Ws | 16177685 22,538,246 12,812,893 21,801,412 30,916,611 36,744,855
A 0 0 0 0 0 70
4% 5 0 0 0 0 84 142
71 et 276,317 0 17,612 6,907 0 107

2012 2013 2014 2015 2016 3
A 62,931,966 77,875,833 95,017,489 122,478,181 | 153,439,804 70,111,448
o 0 0 0 0 13 1,604
214
g | 37239298 56457554 73761614 105767057 142972914 48,363,719
Ws | 25115980 20,886971 20,749,789 15812442 10,213,068 21,251,814
A 0 0 0 0 0 6
2% 5 0 14,034 515 96,830 0 10,146
7] e} 0 0 107,449 = 178,553 13,656 54,600
AR EFAAFFEANLAR, FABAFIIE (=20, FHE (Do)
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A 6A02E SR BT < 3-1060 4 UERbE vle} o] FH 49
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et 35 FHE U] FYHE wgo] 9% FOE A
QEoR SYETI B 4 Atk ohg <1 36> Ade] WF Aol
Zqle] WEE dehd Zolt

14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4 000,000

2,000,000

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
A8 BFAAEFEADYE, FABAEIHE(R ), F2E(D)

<Id 3-6> g ¥F FAIAY FUAF I

Aol FURE I Aol FYFe AMHOR Yk shew
201090 FeHe BYa, E=F 20166 A vmsl F FeE 2
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<% 3-14> W Y o] FYF FJH(2006~2016'3)

(%9: keg)
2006 2007 2008 2009 2010 2011
A | 4,650,254 4,808,238 5375475 5,290,955 2,308,239 . 6,840,184
214
=k - - - 13 - -
W5 | 4649918 4,808,238 5375205 5,290,940 2,308,239 = 6,840,177
A - - - - - -
2 5 - - - - ) -
71 e} 336 - . 2 L -
2012 2013 2014 2015 2016° S: iy
A | 5864871 7,963,374 8,759,509 12414456 6,143,245 = 6,401,709
214
3 10 535 627 1,630 12,637 1,405
W5 | 5864,839 7,962,552 8,758,858 12412812 6,130,574 | 6,400,214
FA 62 - - - - 6
¥ 5 - - - - - -
7] e} - 2 2 - - 31
AR EFAAEREALGR, FAFA(FHE(R), F2E(R)
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<E 3-15> o} A& o FdFd FH2006~2016')

(&9 28)

2006 2007 2008 2009 2010 2011
3}+A) 23,466,520 24,846,830 28,329,349 = 26,356,063 13,677,513 | 49,923,636
%o 0 0 0 0 0 0
A A 0 0

0 106 0 0

gz
W | 23461,059 24,846,830 28328809 @ 26,355916 @ 13,677,513 | 49,923,599
A 0 0 0 0 0 0
& 5 0 0 0 0 0 0
71k 5,461 0 0 0 0 0

2012 2013 2014 2015 2016" 3
SHA 30,372,125 44,998,716 61,200,653 = 68465511 37,012,230 = 37,149,922
o 0 0 0 0 0 0
AlLA

90 4,907 5,667 19,047 138,420 15,294
i
W% | 30371,690 44,991,601 61,194572 68445859 36,872,780 | 37,133,657
A 1,166 0 0 0 0 106
% 5 0 0 0 0 0 0
71k 0 99 86 0 0 513
Ag  FFAAEFEALLR, FASA(FIIE(EH), FHE(D)
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<E 316> A3 1% AR/ HF TFF
(&4 0 g)
ofF ol  FoRF WH YA B 15
1999 19,637 37 40 55 215 172 1,847
2000 20228 26 29 102 237 120 @ 1,194
2001 25660 0 26 157 161 102 2,792
2002 25674 26 26 161 237 120 | 2,011
2003 25809 7 26 175 350 84 1825
2004 28,036 29 29 208 314 332 2223
2005 26977 69 29 135 391 329 2,095
2006 28025 95 11 175 442 106 = 1,818
2007 26,079 135 22 193 427 485 1,778
2008 24305 117 26 161 485 434 1,986
2009 22166 124 37 120 566 423 1,632
2010 22670 99 29 193 434 325 1548
2011 20560 172 40 135 723 245 1,416
2012 21,637 146 44 77 431 296 1,245
2013 22375 215 47 106 971 310 1,033
2014 24,050 292 44 120 1,095 29 = 1,537
199%?10 24,606 64 27 153 355 253 18%
201%?14 22,156 206 44 110 805 287 1,308
A5 FERAATY, AFTH (2014, oF
B BAE AFFFE BAAR A AFE65Y) S Fike AET A<
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oA Hti 10,0009 Ate]Z= Z zto]E& Hola Ut o-E PAZF 6,500
oA 8,000 Atolell Zslsl= WHH EYFAAe] 749 10,0009 744 &
F AP Aoks e AdEFS AAsta, o & 4 S

agste] Edtete FHE U8 A Hlals) gabd 23 Avj e

A

»
rlo
‘

—_

ZAAZE T F37HAL 5,000~6,0009 Alol® Ao 2AL|7
2 Fol &Hl9 HIFTIR AT HA AU st Fd 7HA S nkE
o8 zAStIL BT Fole ThA e AT
A= 20149 99 3w Fof whEd 7pAe] 13,7459 0.2 YERhr| = 3
DMl BT Eol A B 2015). 1M EehA] HasbAs A
VS ZABIE At AutE e 20149 FAol &S ol 15,0009

2 uebstal, W A4 7Y g 50009 A

e 2 WEe Holx

_61_



oW, FAH T &= EdtH<= Fol9 7H42 1,000~2,0009 =2 o

Fol8 FAsEY ASE MERES AWRY, PF 0] B )
gmozt AR, TAAFAAN, FA)
gmo] W T TL36%E Ueht A ge oA vFS 459

= RE RN g B WS Holw gor I B
£ 4854%2 Aol Aol o2 oz Uehyth 2AUAY
BT &S 1434%% Jehgon], FA07L 885%% FE oItk

Bogze A FAgel wek Ygase] Aol Holw glont

HA 209 o] FOE s UNom o= FAPos NEs

B
HU
o
o
3L
(v
o
0%
o

£
>
ki
jus)

ANAAFANZ Aste] 48ttt 3, AL FAHS Fd HE HE
= 8.48%= FEE-E AAsL AU
I 9 B HERES AMFHTol 4.04%, 1H7HEAEI7E 3.65%, FHi
B2 2.76% o2 YEhtal Qo

&
2
Y
H
AU
=
o
Jo
0y
2
1

[
i,
o
ol
N

_62_



<E 42> Fo] ¥ 714 H v &

A B C D E F G 3\
=374 4 (kg/ vHE) 6,500 6,500 6,500 7,500 10,000 7,500 8,000 7,500
Z A4 9.29 8.34 12.09 9.22 7.19 4.84 10.99 8.85
ALE R 49.54 46.35 55.80 52.83 41.07 48.40 45.79 48.54
A= 1.78 3.34 2.23 11.53 5.90 436 5.61 4.96
A 7N - L - 3.46 - - 2.55 3.01
A A A H 248 18.54 0.93 10.57 7.70 7.26 11.91 8.48
TAJATJAAN 2477 13.35 8.93 438 20.53 17.42 10.99 14.34
AA AT H] - 1.85 1.45 1.31 - 1.45 - 1.52
P F A 2.97 2.22 223 2.10 4.62 2.90 2.29 2.76
%) AH-H 248 0.44 0.25 0.19 0.13 1.02 0.18 0.67
A M F A= 297 D82 15.81 231 0.77 242 1.79 4.04
xSy za] 3.72 - 0.28 1.92 5.78 6.05 412 3.65
A= - 1.11 . ) 2 - - 1.11
2t} ol 2 - - - = 0.92 1.45 1.14 1.17
hwf B - - - - - - - -
OFFH - 2.22 - 0.19 0.26 242 0.34 1.09
b e - - - - 257 - 2.29 243
7€} H§ - - - - 2.57 - - 2.57

_63_



3. %o] FYe] AR A3t

8% & o Zt7} &l&o Wsol WE Aok AANIAT. T <& 4-3

o AA Gl Fol FAge] AYRY AE HUF Aolvk

<E 43> WA AN FojFAde AGRA A

] Z0] 9 & NPV(H ) IRR

(%) o1& 4% AL 55% TAE 8% (%)

A 23.56 605,498 534,169 431,202 28.26
B 14.89 225,863 171,775 93,696 11.71
C 17.29 373,882 309,458 216,459 16.28
D 29.89 1,279,663 1,152,426 968,753 41.29
E 30.43 992,497 894,811 753,798 42.47
F 13.92 128,608 90,313 35,033 9.85
G 2418 1,385,384 1,225,729 995,258 29.47
B 22.02 713,056 625,526 499,171 25.62
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<E 44> $o] FYFY £YEINH

B £31714 BES
A 46,465(1.75) 4,969(1,531) 37.17(27.83)
B 70,344(1.39) 5,532(968) 46.90(18.10)
C 60,568(1.65) 5,376(1,124) 30.28(19.72)
D 46,621(2.12) 5,258(2,242) 38.85(43.65)
E 30,348(1.85) 6,957(3,043) 37.94(32.06)
F 47,557(1.35) 6,456(1,044) 59.45(20.55)
G 82,866(1.74) 6,066(1,934) 25.90(19.10)
3t 54,967 5,802 39.50
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<¥ 45>

F3714 Ws

o
k:)
il

g

3714 & A B C D E F G 1
5,500 9.66 -0.59 2.25 4.40 -26.49 -17.39 -10.29 -5.49

. 65004 23.56 14.89 17.29 19.11 -7.03 0.67 6.68 10.74
0?;2 7,500 33.75 26.24 28.32 29.89 7.24 13.92 19.12 22.64
%) 8,500 41.55 34.91 36.75 38.14 18.15 24.04 28.64 31.74
10,000 50.31 44.68 46.24 47.42 30.43 35.44 39.34 41.98
13,000 61.78 57.44 58.64 59.55 46.48 50.34 53.34 55.37
5,500 -78,263 -563,144 -444,304 -340,024 -1,004,670 -874,503 -1,487,817 -684,675
6,500 534,169 171,775 309,458 406,201 -582,563 -392,095 -402,398 6,364

NPV | 7,500 | 1,146,601 906,694 1,063,221 1,152,426 -160,456 90,313 683,020 697,403
(H %) 85009 | 1,759,033 1,641,612 1,816,984 = 1,898,651 261,651 572,721 1,768,438 = 1,388,441
10,000 2,677,681 2,743,990 2,947,627 3,017,988 894,811 1,296,334 = 3,396,565 = 1,862,570
13,000 4,514,978 4,948,745 5208915  5256,663 2,161,133 = 2,743558 6,652,819 | 3,852,503
5,500 1.24 - -20.48 -12.09 - - - -10.44
6,500 28.26 11.71 16.28 19.71 . -32.16 -5.67 6.36

IRR | 7,5009 50.07 33.60 37.92 41.29 -4.27 9.85 19.74 26.89
(%) 85009 70.74 52.87 57.49 61.13 17.91 29.22 38.59 46.85
10,000 101.17 80.54 85.83 90.04 42 47 54.16 64.40 74.09
13,000 161.63 134.96 141.79 147.22 86.69 101.26 114.25 126.83
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<E 4-6> AT ¥iFd ©E VA= 4 2%

A S+ A B C D E F G =R
20% 445 -6.39 -3.39 12.37 13.04 -7.60 5.22 2.53
Mz -10% 15.07 543 8.10 22.10 22.70 435 15.75 13.36
ojojg A 23.56 14.89 17.29 29.89 30.43 13.92 2418 22.02
(%) +10% 30.51 22.63 24.81 36.27 36.75 21.74 31.07 29.11
+20% 36.30 29.07 31.07 4158 42.02 28.26 36.81 35.02
20% 261,993 783,619 | -670,433 33,089 50,597 633,299 183,727 297,419
-10% 136,088 305,922 -180,487 592,757 472,704 271,493 357,394 114,434
(;P;;) EER 534,169 171,775 309458 1152426 = 894,811 90,313 1225729 625,549
+10% 932,250 649,472 799,404 1712095 = 1316918 452119 = 2,094,063 = 1,136,617
+20% | 1,330,331 = 1,127,169 = 1,289,350 = 2271763 = 1,739,026 = 813925 2,962,398 = 1,647,709
20% -11.93 - . 6.81 8.13 - 9.69 3.18
-10% 12.06 -8.99 223 25.43 26.58 1224 13.36 7.71
I(Ijl){ EER 28.26 11.71 16.28 41.29 4247 9.85 29.47 25.62
+10% 42.64 26.44 30.73 56.25 57.49 24.74 43.89 40.31
+20% 56.33 39.52 43.90 70.83 72.17 37.80 57.65 54.03
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<E 62> $° & £Ydel T/ 2 k@ 714 v

2009 2010 2011 2012 2013 2014 2015 2016 Ax
B 7,859 7,075 8,710 7,917 7,343 10,036 7,315 6,322 7,870
:f_Ao; 3 8,192 7,896 9,963 9,084 8,346 13,745 10,263 7,670 13,745
HA 7,683 6,100 7,754 6,862 5,734 8,061 5,965 5,506 5,506
= g o] B 9,653 10,604 10,110 9,925 12,250 11,567 10,357 13,029 10,870
Al g2 Ha 11,413 11,744 11,887 10,635 13,552 13,484 11,730 14,804 14,804
®) FH A 8,265 8,499 8,281 9,113 10,934 10,049 9,043 12,206 8,265
w29 o] 1t 7,482 8,206 8,342 6,608 8,054 9,045 8,878 8,852 8,162
RS Ha 7,961 8,704 9,528 6,890 9,506 10,324 13,585 11,082 13,585
© HA 6,937 7,405 6,427 6,061 5,393 8,078 7,364 3,497 3,497
Wt 6,395 6,960 8,011 6,049 6,428 7,331 6,073 6,871 6,761
& E(]})L)g s Ha 7,247 9,326 8,468 7,336 7,786 7,798 6,693 8,059 9,326
FHA 5,140 5,757 7,112 4,694 4,829 6,662 5,747 5,667 4,694
(A-B) -1,794 -3,529 -1,400 -2,008 -4,908 -1,531 -3,042 -6,707 -2,999
(A-C) * 377 -1,131 368 1,309 -711 991 -1,563 -2,531 -291
(A-D) 1,465 115 699 1,868 914 2,705 1,242 -549 1,109
T e 7t g% BEgel ue A, e A%d A BEol ohd HA WEAZY FEE.
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AAE #g2] <k A(Stationary) o F= &<Qlsfol IcH(Gujarati, 2013).
ok A48zt e AAE AR7E EQHES &8skt sk 713t
e B4R 7Hsetr] W&l olE e Ae® dwts)t sk Zlo] &7t
ot &, 3y &2 & o) EHAAH AAIEe] x¢E ARE I
AEA 3 AL 7143 Alspurious regression)o] A7} HAs] B4 A
5 AE3t7] oy g kGujarati 2013; A YL 9 2014). wepaAl FA ] ARE-

g ANALE AR A AFE A AAT v AAE ARV EUXA

O

g AS EAHTG AAE AsE 7HY AUH #3HBA AFRE FHE
(Cointegration) 8-S Tl It o7t ok 2:A B AT oA =

AAD Amel k44 oFE selslz] S8 wel2 AFMUnit oot
tes) & AHESHATh B2 AW T H6E-DS /s Aok

Y, =pY, 1+, 6-1)

A7NA, v= FEH 2AFoR
271740 e R JHAHE o, p=1%0 AF GHITES 7HAH EHA
s AlAIde] Btk A Hy:p=1 7HEE HAASE AE B9
2 3ot A6-De 9 AR R FAHS AT o v, 7t HABY
2 ANAER] A5 7H33AY A7 AZIA Bk A6-De AEAkat
£ o] &3t T 4 6-22 e AT

AY,=(p—1)Y,_;+uv, (6-2)
oA71M, AE 1A ARAMAE AY, =V, -V, < gudth IJAHAEA
T8 A% Hy:p—-11=09 AFIHEE 714skA A =HHA, =9 4

(6-3)3 #o] #tt.
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AY, =Y, - Y, =u, (6-3)

ole v,&= HIAY AAILolARE 1A} A3
Ho= A
7] W&ol tHGujarati 2013; A ¥Y <] 2014).

gy Al @92 AAL L&A o0 AVl EAE S 7]
ol @2 Ao AAYe LA du. webs o’ A £

£ A3t el o 26-499F 22 ADF(Augmented Dickey-Fuller) 7

A
ulgt), A7|A o= A7IFHe] gl agow VA

o

Ay, = (£ 1BCNESD SR TS, (6-4)
i=1
2) THE HA

el AG-DAA A, & AVRBE Wda] Ad avel B4 @
& mao EFAZHGujarati 2013; W12 - AWA 2014). DA A
Aajel gek B AAY Aol ARHAL W AL A

B ARE] B2 L BAHH AAL AR sHgE 24 A

BE o] AFEsel dart g AHd AE =, Z71E @B A 0 A

B AFdAME FHE AR WHOoE g AAE B4 9%
Johansena A& EXA7|HE o|&ste] EA35¥ Y. Johansene] thH

A48 2aMe o A6-59 el niel WME 73 HAVAR : Vector
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