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Abstract

This study reviews the current base yield calculation method for Korea's crop insurance program
and suggests improvement measures in order to raise the guaranteed vyield and indemnities for
participating farmers. We conducted various scenario analyses on rice, pear, and astringent
persimmon grown in Jeollanam-do, which is the top ranked area for the crop insurance participation
rate in Korea. We compared the current base yield, which is a simple five-year average yield, with
several suggested base yields such as a seven—year or ten—year simple average yield, Olympic
average vield, average yield excluding the lowest yield, regional average vyield, and U.S. methods of
‘CUP” and “FLOOR.” The results show that the five-year CUP and five—year average excluding the
lowest yield appear to be the best options in terms of base yield improvement. However, these
options bring about insurance premium increase which leads to the government financial burden
because the government subsidizes 50% of insurance premium for farmers. Therefore, the
improvement measures suggested by this study need close cooperation with the finance authority.
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= =9 AI7](20014) A= 7]F 8,055%04 20104 52,738%, 20204 4
49788435 2 dfuict & £9] Z7IAIE BRIt} AY9] FL-k upx7kR| 2 20014
10,8633, 20204 97,2275, 20214 102,7843 2 sjjutct Z71eby, 2021 7|2 A= thy] 20.6%

87k At} 200149 =4 A A 7MY B AFAgS AHEE 7MY 57F
40,173%, 20214
9025914 2010

o) ul-2 AT 719 7k 5719 2ol 712l WAz 71 ol WE e 2AE Holx Sk
20214 71 Aol 1) WA sk Bl 1 o) 247t 22.8%0F 13.1%8 AR,
BE1. 98 SHEMaEH 71 ¥ X|5812(2001~2021)
49l §, ha, Wik
oz 7t =7t 7t HH 712 29 =5 g 283
- = =] o= Sl M2 El M= e M= e
2001 | 8,055 902 4,096 775 92,449 19,359 3,016 991 1,379 452
2002 | 18,549 1,204 10,994 976 271,186 | 29,525 8,008 1,587 34,709 11,842
2003 | 16,480 2,963 11,001 2,286 306,754 | 66,373 17,202 5,226 50,018 10,268
2004 | 24,093 4,432 17,546 3,341 | 513,321 | 101,353 | 32,143 8,887 13,599 641
2005 | 26,328 4,331 20,301 3,508 | 613,877 | 115,919 | 54,847 12,788 23,871 479
2006 | 27,398 4,566 21,466 3,681 753,347 | 132,385 | 57,627 10,870 21,112 2,750
2007 | 29,145 4,496 23,661 3,927 882,947 | 146,205 | 55,670 9,767 61,464 3,971
2008 | 32,538 4,848 26,037 3,833 931,583 | 141,744 | 55,423 8,348 24,932 1,451
2009 | 45,882 9,446 48,331 11,119 |1,251,573| 221,596 | 62,524 10,067 66,176 25,982
2010 | 52,738 | 10,863 53,452 13,417 |1,626,945| 254,263 | 86,357 14,334 | 90,330 18,941
2011 | 67,653 | 13,873 86,604 20,006 (2,059,482| 298,555 | 111,004 | 19,792 | 132,628 | 30,657
2012 | 74,983 | 18,078 | 108,373 | 29,340 |2,411,826| 446,721 | 151,609 | 32,071 | 490,978 | 150,117
2013 | 95,102 | 31,414 | 160,203 | 61,015 |3,318,410| 765,478 | 226,900 | 63,014 45,088 6,979
2014 | 89,038 | 25,359 | 134,264 | 45,459 |3,534,657| 728,204 | 233,962 | 59,709 | 144,978 | 7,371
2015 120,546 | 30,618 | 183,596 | 55,455 |5,032,290| 913,566 | 308,477 | 67,014 52,444 7,829
2016 | 179,470 | 42,120 | 296,007 | 82,533 |7,061,910(1,237,906| 344,669 | 78,569 97,732 29,006
2017 (191,206 | 46,841 | 316,835 | 91,911 |8,489,230(1,454,699| 334,252 | 77,867 | 279,631 | 34,623
2018 275,133 | 66,408 | 376,593 | 103,773 [13,031,849/2,039,587| 550,149 | 109,016 | 534,450 | 129,262
2019 339,582 | 78,501 | 456,024 | 117,654 (15,695,682/2,219,257| 511,146 | 91,849 | 898,048 | 188,317
2020 | 440,173 | 97,227 | 550,174 | 132,328 [19,976,337|2,625,451| 722,223 | 116,385 |1,015,827| 185,629
2021 | 497,884 | 102,784 | 594,250 | 135,504 [22,367,9592,931,494| 848,524 | 142,422 | 573,989 | 89,447

F 1202195 AR = 5YZYEE T8 S 01A 9 H2EANE Y AA YA E(https://www.apfs.kr/front/contents/
chart1ListPage.do?menuld=5366)% B0 & ZH4E.
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E 2. 22 57A(2017~2021) A=E SHEMHLY 7IUE

9l: %

A 22 20174 | 2018E | 20199 | 20208 | 20214 7~'21 W CAGR(‘17~'21)
A= 29.7 32.9 38.8 45.0 49.4 39.2 13.6
AEEEA 1.8 2.5 2.8 11.2 12.2 6.1 61.4
FA A 6.4 6.4 9.3 11.9 13.7 9.5 21.0
Z A 1.0 3.6 10.8 12.3 12.8 8.1 89.1
AHFIA 39.9 35.0 39.4 54.0 52.5 44.2 7.1
BFFIA 3.4 5.8 11.1 23.5 25.7 13.9 65.8
G GA| 2.1 3.2 4.5 5.9 8.8 4.9 43.1
SAG A 15.2 19.0 16.3 22.9 24.5 19.6 12.7
A EE AR A 9.2 12.8 26.4 31.5 30.2 22.0 34.6
37 11.1 13.2 19.9 25.9 31.0 20.2 29.3
e 19.0 22.7 27.0 30.4 34.9 26.8 16.4
FHEE 17.4 24.7 29.7 36.1 39.3 29.4 22.6
T 40.6 42.5 46.6 52.7 59.4 48.4 10.0
AREE 42.9 42.1 51.2 55.9 63.8 51.2 10.4
A= 45.2 47.6 52.2 58.3 60.5 52.8 7.6
AR 20.4 27.5 30.3 38.8 43.1 32.0 20.6
BAE=E 21.5 25.1 34.4 37.2 414 31.9 17.8
AFEEAA| = 9.9 21.4 38.0 53.3 51.4 34.8 50.9

AR FEFAAIER(2021).
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d SeF B 104922 BAste] B 252 Ay 2208 &Y BagS AVIEA
o|gfdt AIt= HYFE o Fesit gt 7| &3S wolv WO R Ak /iAol B gsitt= FS
AARRE TR 7SR B A AR HE FRE AXA HuR o g 44 Ao W
& Ao}
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o= g AR A A 9] AS- w2HE B0 tiet S 2 @ B &9l(Proven Yields and
Insurance Units for Crop Insurance) SHoA 852 A37FsAd BY 71 & #2291 A
AAQA SHoA HAYHARY F24S 7FX3Ith o]E 53 Actual Production History(APH),
Transition Yields(T-Yields), CUP and FLOOR 52 At & 2+ it

H 6. 0|=2| =212 LHEXA At

T2 AEHA At L&
Proven Yields and Insurance |ASE 8% 4 B 71 &9 2 AAE A 4 ARE 083t F40] 71
Units for Crop Insurance AAHQ T
E2Hog I F99 A 4d~Fd 10d 54 AEE A&

Actual Production

4 o] ZmLo. 9] H H
History(APH) APH A=9 FHE 9l sale receipts, farm or commercial storage

records, and feed consumption records7} 8-

AL o]go] A 49¥ ulwkQl AHL A Y(county) P(Yields)?] 109 H<l

Transition Yields(T-Yields) T-Yields= 100% A&
= —1 0

1. APHO| JZ2 A4t o] & 715 1, 10% CUPS 3&

- CUP: APH AAto] AFE-El= ©<=(proven yield)= Zj jl—E 5=9] 10% o4 2+
A5HA] AL = 3

2. B4 Az Azt FFog APHO| 2 IS vAE AL 9As] I8
FLOOR(GIH)E A&

- AAF o8 14: T-YleldSA 70%°l #FsH= FLOOR

- AAr o] 2~4A: T-Yields9] 75%0l sid}= FLOOR

- A4 018 54 o)Ak T-YieldsQ] 80%°] sigsl= FLOOR

CUP and FLOOR

Z
SHz Whlolth. WA, APHO| 49 BA58 RAfor Bel9n, ASSo] oiet HE XS 48

Shi= HHAlolth. 712 A 0 2 85 4hEof Qlof 7MY X2 A RE Amt FEE AF7AIE ARS-St
= 7o) oI}
18! 3. Actual Production History(APH) Gi|A|
oAl 1 oAl 2 Al 3
n | year | yield n | year | yield n | year | yield
1 90 1 1 90 1 1 90
2 105 AT 2 2 105 2 2 105
_ 3 100 © 3 3 100 3 3 100
4 95 4 4 95 4 4 95
5 - 5 5 10 — =3 - 5 | HAR Y
1 6 100 6 6 100 5 6 100
2 7 110 1 oae 7 7 110 6 7 110
3 8 105 © 8 8 105 7 8 105
4 9 100 9 9 100 8 9 100
5 10 95 10 10 95 9 10 95
A& William Edwards & Alejandro Plastina(2017)9] W& & AR} ZHA].
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9] THAE AA] 1919] A A= =t A 2

HEe AA] 29 A H APHO 2ottt oAl 3HA Y B g4 A2 54 Aol BAsHA] 92
G A9 AFYS 2-85to] A7 o] A&HHS FAISHEE St

=28 T-Yields® 3% 2t A1H9 9] &g & 109 H+tA|7F T-Yields= AHEHH, =
A= Feof WA (19 4)9F Zo] T-Yields A& vl&o] GEpxitt. oXid], B3 H2452 At
7430l gle 5YQU2 AA Aol oA T-Yields2] 65%, A4t o]glo] 1¥Ql F%- 1d-& ALt
HA| Arof A= 80%E A-&Ht=tt. 109 o2 A4t olg 3 ARES &= QlthH, A4t ol = o] Af
2 A=t F7Hd winptk APHO| 7P 2| F o] 2lo] Alito A A Q&= A o2 2 g-Hr}

T2 4. Transition Yields(T-Yields) G{|A]

T-Yields(419 2] 109 B7°] 1609 39)
2u | el x [ ol 1d 2] o1 20 2] o1 5u A8 o ad A
ge98
ol 65% 80% 90% 100% -
1 160 x 65% = 104 | 160 x 80% = 128 | 160 x 90% = 144 | 160 x 100% = 160 177
2 160 x 65% = 104 | 160 x 80% = 128 | 160 x 90% = 144 138 138
3 160 x 65% = 104 | 160 x 80% = 128 157 157 157
4 160 x 65% = 104 208 208 208 208
APH 104 148 163 166 170

A& William Edwards & Alejandro Plastina(2017)9] W& Z 18 AR} ZHA].

1831 CUP and FLOOR®IA] CUPS] 73-9- APH AlAto]l AFE-E]&= ©<=(proven yield)= A% ©
$9] 10% o1 FacHA] G s oh= A 02 APHOIA 22 B4t ol 7|15 A] 10% CUPS &85t
Al Flok. oA, <LE 50014 year 29] -5 At o] F(Tp)2 10022 Y=t 10% CUP= &
|5t A= A4 o] 1609 10% o)/ 7H4skA] grotof g, ofof] wheh Mk A4k o] 1609
10% = 16982 A= A4 ool A A| Q15| year 2= 14471 HTt. year 4014 = HAE A
Ak o]g 1509] 10% ©14F T4t =d Q=710 A m A4k 012 9] 10%2] 1593 FAx A4t o]
150014 A £J5t0] year 4= 1357} & &= Qlth. 018 APHZ AH&shd AJAL o] 22 gz 1350 H]3] ¢
=2 $£F91 147.257} =t



12 S=ZH Ha6H H3z

32 5. CUP OjjA|
CUP
year AL ol () CUP CUP #-&
1 160 160 x 10% = 16 160
2 100 100 x 10% = 10 144
3 150 - 150 x 10% = 15 - 150
4 130 130 x 10% = 13 135
APH 135 147.25

A& William Edwards & Alejandro Plastina(2017)9] W82 11 & =z} 244,

ER 57 Ax9] AR FAO R Qs APHO & ¥ A A= AL stz a FLOOR(SHRE
] o] 1|l 4% T-Yields2] 70%°l s35H= FLOORE AHE = 9l
o} A7, (1™ 6)°llA] A4k o]2lo] 1Rl A5 AT HEW, year 49| AA T 110°]1L, year
1~32 (¥ 4>9] T-Yields 80%F A& W=t T-Yields7t 484 & F714 2= FLOOR} 4§
%o} year 4= T-Yields 160914 70%7F &3l & 1122 A4k o] o] QI H Tt AJAL o] 2~41A9Q1 7
% T-Yields®] 75%°] #g5H= FLOOR, A4t o2 59 o]42 T-Yields?] 80%c] idst=
FLOORE AT 4= AUt} olQolx, By 7IYRt= B4 Ar9] @& ©@<4:0f tisto] T-Yieldsd
60%0l 3lgsl= FLOORZ A 7Fs5t™, CUPZ FLOORE H|Wsto] 52 &8 AT 5= 9},

r>~
fa

X,
ojo
sk
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1)
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S~
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o,

% 6. FLOOR O[A]

FLOOR(M® ©%2] 109 Hol 1609 29
At old 1d =4 A} olg 2d =4
vear AL ol FLOOR & AL ol FLOOR X&
1 160 x 80% = 128 160 x 80% = 128 160 x 90% = 144 160 x 90% = 144
2 160 x 80% = 128 160 x 80% = 128 160 x 90% = 144 160 x 90% = 144
3 160 x 80% = 128 160 x 80% = 128 110 160 x 75% = 120
4 110 160 x 70% = 112 115 160 x 75% = 120
APH 123.5 124 128.25 132

A& William Edwards & Alejandro Plastina(2017)9] W82 11 & =z} 244,
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S x] 1,Ho:‘l

o e AR AHAR(5A &9 URIR)S Hgsto] ESIAT. AHAR] A9 2014~2020
Ut AA 02 1% B S Edte] HEOR HYSGT A% 7k WAE FE3% ok 8
o A2AA ) ko] 42 vl e (Y, 74, 108 B 5)E -85hs 1l glo] B A7)
Ajo] 2757 whizolch. o AW X41Ql helo] ub SEtpA A0 ke A|shs Suo

A 219)7F Qi

A, o] 8- 2014~2020W7F AsE Ao 7FATE B4 4= 5,257 A= AU o] FoflA
2014~20209(5)7tF A&H o2 71QIet 5XE F5 2 5308AZ ettty §239] 49
2014~2020497F A=A EHO 7HATE 54| = 54198 A &2 FRIF It o] FollA 5Tt A
A0 & 711 A= 1328 A& UEhETh ¥ A9 201493 20159 o] F9] HAHE i o] &
7Foto] AR 79| SHAIE 717t wheEbA 20159 o] 9] ARE v o2 B35t} 2015~2020
W7 Ao E ol 7HAeE 5A] £ 180,256 A 0]t} o] FoflAf 2015~20209(49)7t A&H 02 7}
ATt BA = 44BA 2 YERLTE.

WA AFE AAAREE 71EH 0= 7Y AlF 7182 2014d0] 7] @ AR P Y TSt
g WS AR i BA 571d(2009~20139)9] S8kF Atg 7t " a st AR A=

7 2009~201397HA| 9] A S-S Al Fota Qlot. vt d9) W4 9] AluE g

HESH] QoA o B2 71719 1A 85 w7 " ek A0, 2 10709 Batol Hhgt Al
U2l s i, &5 7|&58eo] 20199 202047 24 5=t o] 2 vlwshaA 7|7HE 428
FO| HE-S Am Y] ot} mEhA Aol whet A d AlueE] o Ekeol tis)A WEAdS oot
st7] s © B2 7171o] Qlofok gtk TR AuE| = AEEH
< 3ok bl Yol AR A A Fohes 7|72 FEA ot o A1 Hart 9t

JHA E2E = A7|1E 133 7]171H F(calibration) BH41S -83t0] 20094 0] A2 7|7t
3t FAE ST SERF]5F TS S FEEE w9 A = Al71= 20034, B2
72 200802 YERSETE. o] whet Hi= 2003~2020d, H-27H2 2008~2020W 0.2 F419] A1

W
o

S
=

9t 119 9 2 AH =9 A171(2013¥)7} 1A L WMO.m AWARY 9 41719 20094

2 249 zroz AS9r,
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H 8. Hi, ®24, 8 =Y A7

T = A = A7) AlHALS Q1 A7
Hf 20034 20014
w2z 20084 20064
H 20134 20094

A HYSAAIER(2021). 2021 SREAHEE AL

AR R Aol 7t oty et & ekt A H A o] Al E 1 Qlo] AUt HEFT Y &7t
A AFESl7] Yol D425 S 6tk WA & gt A A of thsi A 2+ calibration 71
= &85to] F3 ¥ o5& Uiro] ©E S5k AMEE calibration 7182 Fulton et
al.(1988)9] calibration %4 2519 th. Fulton et al.(1988)9] calibration2 A9 ©9] ~&F

o
o 13
2 o] 83to] RET 571 B9 2T st WA 02 A AL ofefel Pt

do
e

X/ = m+ (6//0°) < (Xf —m")) +d

71 X/ tHE w7 9 SEE, X AR A B9 LR, m 71E AR A dege B,
o 71& AR w7 T REUA, o 71E AR AL REWAL, dim! — mf (57
4 A A58 gt o] xo) & Yepd & Stk m/ & 718 AR 9] s7kpde Hatolt), Ak nhaw
A A @9 GO AA L] FAE Wsto] 57 HY FEEE ST AYS E 5 AUk

2 AFollM= WA SAE F e AHA Y 7HIEA)S 22 Fulton et al.(1988)9]
calibration g B9l 7|7+ & ot B8 FH0HA Y calibration0 2 FHH A o=
£ 71202 $8F ASA A AAJE AU B R H 8513t A w9 S} Ay
A% (kosis) EREYLAZRAL AlF AR E L-E61AT E3 571E 54 G 97t obd X9 @919 =&

1o
2

2ol 87588 AEF Y] o 271- 02 Ao e 24 (adjusted)Xh‘i FEshltt. A9 &
1=]

42 +gstant.
AN T A, B, M) A9 (G 3)9) SHPASA A AAN BHFLS 42
toic. theo2 WY R &9 A9 71EH 02 SAYSAL Y2ste] e HEFL HYRE 7}
Hoto] FRYLE B 1YFAOR He g2 HPR ST
T uryE R Rolet LB b HEA LUt A9E AARYL

o
o=
gk A A Pl gE AT 2.8 A7) 915 @ 71E5SE AE T4 S B B

m{x‘

ol

2 el ot = & /A A

Q] G ABED 9 ot B4R SAY S HE AYEAOE e 48 HAAES) B2 oo, o
B AE T A AR B4 Aol calibration S AR A9 BE /U RA] ate petpel Wet 2714 E B s
A F5He AL AR thet] B A7l HE B IR As S8 27b00) B3t calibration %3S A4 BTt 39
A ST SRS o P A gt
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SESMNE S 7|E 2 MEMA YR 37 -MEtHE MHE Zde=z- 17

4.2.

73}

HI

W, §-otol] et S-3ker AL AA WA B AuE Awuw AR Ao Wyl et n)24]
FLOORY] 71 @47} %7 A2 9ith. M54 ZHol A% wigh §-87-2 FLOOR, A9 w4 %0
& WolAs7} nwa ePgH o vetith. Mot §ogo] i FLOOR B4 dviuw wjrt
24~30% Z7F3H1, HLAE 10~23% B7H5Hs A
9 5% o1 ek Tk ohE Aol w8 AriH o Be ke Sz /)% B
Aol et B2 go] T WAl H
FLOOR WH41& 21 7% 94k 24.0% 37H5h, 71 ©4-0] W52 0.06.02 T Hh4lo] |3

%
Hir
rlo
NI\
u)
o,

H| 2] P Holtt, T8y Y Q&2 0.06892 thE B4 S0 vlg] 4F3] =t} o= g2l B
&G0l o] AV AT 5= o, HY ozt YFoA H w2 KRS FET S8t gl
=727 B 5 ek o WAL o182 A9 The #o] AHEFL WAk o] Qo] Tt o B
A & Qlo] AA| Teet 7|2 ©R0] I 2|7t o AR = BATE HAE = ok
I 12. Calibration Xt& A|L{2|2E H2|(HH)
o1l - _
2003-2020 | g | 5 2L | 51 HA 79 83 | 74 EK 1041 221
BaUIE | Soeg | B2 | Melme | 9| Taa | ogemz | 19¥F ) ag
— o
NE g
=718 0.0% 0.0% 5.0% 0.0% 0.0% 3.0% -2.0% 0.0%
[e)
71 S 0.000 0.116 0.106 0.090 0.092 0.092 0.084 0.069
asgcy | : : : : : : :
H3Q 8 0.0269 0.0272 0.0337 0.0264 0.0263 0.0317 0.0252 0.0248
2003~2020 | 104 Z|x] 571 74 B

L3 L3 L5
wFgoIE | xemg | >N CUP | 7HACUP MO CUP e/oor | FLOOR | FLOOR | xiof &+

T Lo 4.0% 3.0% 20% | 240% | 240% | 30.0% | 9.0%
e o
oty | 0093 | 0101 | 0091 | 0093 | 0060 | 0050 | 0024 | 0080

HEQ & 0.0291 0.0343 0.0333 0.0316 0.0689 0.0918 0.0948 0.0541
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fl')ll

4H mM46H M3=

o,

o
ox o
19
oflt
o

N
AN

= F7H&0] A Uehd A9 ©@4=9F FLOOR 412 metst B3 8.8 37t 7, #5)
B/ EAOl HstA 2 7Hs/dol &0t o= B ZIRIAte] Hiw B S7h, ARt 29

F A3l UE BY 290 Belyy, Hef Bayel P4 fle FO= Qg A13)H vl8o] F71E of
71% % Siet.

Heto 24 B Q-&0] 7 Fo] 32 o, dupa]df Hlg] 7]E @47} B
CUPZ} 2| Ak AlQ] Bato] AZAAZA Y] &8 7Hs/do] o] 2 A0 & wetert (& 13)9] 3%
9HA] 913H FLOORS} A &< w4]& A 9]5tW 570 CUPH 59 A A 9] Bt W4lo] 7% g
S7H&0] 8.0%E H| 14 &2 $=Fo|th. FLOORS} A w4 4o Hg] HF Q&%= 57id CUPS
0.1603, 5¢ A A9 B ¥4 0.1606°.2 S}, iyt CUPH A A9 B W42 7|& T
S7H&o] S7HECA 107/ 02 Z4=5 robxiet, oz, (3 13)°)4] CUP WAL 7|& 02 5704
9] A% 71& @5 S7H=0] 8.0%, 7704 5.0%, 1070 0.0%E Lrepdt.

whebA] B, W22 (HE 12~13)9] 352 278 & o, HAe qdf B4 ZollA 578d CuP
75708 2A A9 Bt Aol AEg A o' YehEth ol 7|% 9 Skl wt Y889 A

H

S =7 SH2 . 28y 7€ g fisAo] A oz o 4ol viE A e E=
Z

E 13. Calibration X}2 A|LI2|R% Ma|(HeZt

515! - -
2008-2020 | 502 | 522y | 5 &K 74 82 | 74 &K EECE
BRYIE | Sngy | B2 | Hema | ¥R Tmga | goma | 109 hg
— o
TEEE L 0.0% -1.0% 80% | -3.0% | -5.0% 3.0% 7.0% | -10.0%
%7}% . (1] . 0 . . 0 . 0 . 0 . 0 . 0
TERE | 0000 | 0176 | 0160 | 0.14 0.156 | 0148 | o0.1 0.170
aZae o 17 . 145 15 . 157 17
H¥a% | 01380 | 01365 | 0.1606 | 0.1260 | 0.1208 | 0.1418 | 0.1087 | 0.0984
2008-2020] 104 /%] 51 ZERCERERE

L3 L5 L5
way x| Mo mg | PN CUP | 7HACUP MOWICUP| /6508 | FLOOR | FLOOR | xio B

71;:{* 0.0% 8.0% 5.0% 0.0% 23.0% 23.0% 10.0% 30.0%
71& g
WEA(CV) 0.126 0.162 0.159 0.184 0.102 0.083 0.024 0.078

H2YgE 0.1177 0.1603 0.1060 0.1245 0.2539 0.1619 0.1766 0.2539

g ¥ F50f| giet 2 AASAA BAE 24 2k V=4 CUPH H A g A9



SHEMalES 7|Er2E AEMA HEL S -HetEE AHE SH2=2-

Al g0l A9, B2 2ok 22 7€ 9] S 18 w4 e, e = v
# 2 Ho|ty. CUPH FLOOR FollAl= CUP 40| &= S7h a4 SHollA Hlwd b2l
A& 7150kl 3o, 23] FLOOR Htt= 35k Al9] Hato] T S7H80] soHA L vl

0.08& FUstt 7% &< S7He2 5711 CUP©] 7.0%, FLOORZ} 3.0%% Atol&

HA 8o AvE B Fpol= CUPH HAG A9 Bt 29 880 AR 52 54
Sk Sl v et Weddhs 2 AretAl £2 wA7F otdH, 71 @59 Sl 7
Qlsto] AT 880 F7E Gt 5] B4l gt Az woHsd 4= Atk 252 FLOOR %4
oA 107113 9] 4 HostA AE = 497t 1ol EeRe] feo] 352 27t ot diXid) (#
14)9] 1071 FLOOR %41 BH 7% T 4.0% Tadhs 02 Uehun, 29282 0.1128
2 Uephdt

T e Be] 4 A9
FolH s By FB49 EA7E Aol &
Z7180] =11, 7|3 thd: W AJo] |7 A oFY A o|H, B Q80| Helo] &
o Aol fElsHAl 82 4 At 531, B w710l dRelA = (& 14914 770d CUPH 101 2A
A<} Bt Aol feloHA 82 4= Utk 770d CUPL 71& B4 S7H8 7.0%, H%/3 0.060, HH 8
of vlsf f-=lstet. 101 A A9 Bt FA | B 71E &

715

CUP 2|31zt Al ¢] 3

dKe)
—

-0 O
€2 0.071282 t-& 4] T 57 7.0%, ¥

573 0.066, EF3&2 0.06812 77l CUP| v} AJti& o2 HE g &o] W2 o]Fo| 9itt,
H 14. Calibration XI2 A|L}2|2H H2|(H)
s - =
20002020 | 5> | 5 2L | 54 KA 74 sz | 74 &K 104 22
BRUIE | So00% | Tz | mMema | /0°% | mz | memz | 9% | g
Bt 25
7]5__'57}?%-'— 0.0% 2.0% 7.0% 0.0% 2.0% 6.0% 3.0% 4.0%
71E 0.000 0.097 0.087 0.074 0.071 0.069 0.072 0.060
HE4CV) ' ' ] ' ' ' ' '
H¥Q 8 0.0618 0.0632 0.0720 0.0633 0.0650 0.0712 0.0620 0.0623
2009~2020 | 104 FX 5 571 7704 1074 57 Hx
w3zt 7= | e mg | N9 CUP | WA CUP NOMICUP| £/ooR | FLOOR | FLOOR | Xiof o+
7125%* 7.0% 7.0% 7.0% 9.0% 3.0% 4.0% -4.0% 2.0%
71E 0.066 0.080 0.060 0.064 0.080 0.055 0.014 0.082
szt o . . . : . : .
2¥9 & 0.0681 0.0714 0.0712 0.0721 0.0662 0.0411 0.1128 0.0641
FH02 vje} P 2L T 4RO AS V1% B S48 WA SuolAE A9 B
FLOOR 4J0] & 2l % 9o}, 2e 8871 Tefale CUP ¥l 2133k Ale] W #H4lo] o
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S Ao BeEn 193 A2AA Y QHIER 7)E B47t B4 HEEE 54do] B 7}
U] PR E felst AR B 4 ek, Tt BP LR A9 AP 42 71 940 B
7ol 71 QBB o e BAo] et 8.89] F7H: Bolustct. viok 22 4% AR A9 /1E @

& 371, WA, P8 5 BE SHA CUPT AGE Al B+ Falo] Ad o fefoHA
urehdth 223 AR A o AAtd R 71E Bt EA AAEEE 57idol 7~1070d Eoh 2y 7}
Qzto] Aol A GElet Aoz B 2= 9t

& AlFolA W=9] CUP WA L2 9] tfdgte] fgo] Hrpd thete® 57| A5t AlS) ¥t
285k A= AAFRI Wl ot 770d, 10709 Ak AlQ] B9 7% T 7S vl F
W wEhA By &) W2 1ol glof g B Aol whE 770d, 1071 AEE she A

=
w2 w4 570d CUP' 2 570 H A gk Al B & A-8oks Alo] viEZoht & 4 BE |
& aof vjs] ¥ 28 F7Ft oA dEcth wEkA] @9 R B et o] 29 B R
Aol Feto] A A gefE 927k Qlek. |, i, W23t disf 20204 2 71 FHEHD S 7|EL
2 HYF Z7tAS AET 49 570 CUP 28 A F 408.99 ¢, 5709 A3k AlQ] B 28 Al
429.89 99 ¥ 7 Z7P7F A ETHE 15) FR). 99 FHo B g B2 50%E 28T
2 ZjAMste etz 2009 € o4 A F717F Bt o). o] o et Ao Ed 29

(o]
o
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202044 57§ CUP A EE S R
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87}(6p) 67|'—| O"n_l' ojl'(A"p) 67|'—|
H 3,827,758 0.96 36,746 18,373 1.02 39,043 19,522
Ll 383,863 0.74 2,841 1,421 0.68 2,610 1,305
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g 5N 7o R A%, A 71E O A 52 Bo AT 4 ok A5k Yot

v, o, J23tol tist AR A 85 A=(2009~20209)F 712 7|17FE A (calibration)
3 A= E ol-&-oto] Thgt WA 9] AUl @ shof| A BAIRE At wl=A] CUPH 571d A5k A9 ¥

o] FH o2 ettt B A A HAGNY T Hat, BUSEHY] 50% vTE Hg)of vl 5]
‘570d CUP' 2 71& @71 7% S7FoteA B8 E+= 0.96%p S7Fote Wi, 570d Az A9l ¥
2 71% D57 7% 57t R R E 1.02%p S7FHEE 571d CUP o] thas R st o] 7
- A3 ®raof vlgf] ‘570d CUP'2 7|5 ©7 4% SVl R¥ == 0.74%p S 7ok ¥HH, 574
W HAZ AR B 2 7E D7) 5% U6 R RE 0.68%p S7FIEE 570 HAg A9 ¥
7t o] °Fzt f-Ejoltt. B27o] 4 @ Ao vlsf 570d CUP' 7]% @47} 8% S7fotal B
Hi 2.23%p S7FokH, 570d HAGE Al Wt 2 71 @47 8% SUFotIL B = 2.26%p 57t
StEE ‘57j| CUP' 0] 2Rzt fefsfet. wheha] F w4 7 & Aol glout '570d CUP o] 9zt R-e]
3t Ao = gotd

0]=-4] FLOOR®S} A1 @0l #E,SES B
Hto] AY Ao d&Hct. B4 SHOAME 7% et AA| e 7F ol 7 2 5|9 HA
FeotER P EA7} o712 217t Slo] A1) @& AN sA ol T Yo HEol= A2 H4
SfA] Frhal Wkt E3H By MR B R B 57 9 Aot BEF A Fo] ihE BREANY
o] B9t &9, ol B9 YA FE 5o ISt ALSlH B89 Z7HE o1 4= Qltt

ZAEZ 07 u|24] ‘570 CUP' o] F&Fo|g}y Ho|A|gt u|=+4] HpA] o 22 0] FASE Aglo] & A A
A

B4 A3 w24 ‘S0 CUP ol ‘57 H3tgk A9 B2 A8 3Hs Zo] $7h Aol g 4
22 ol HF9l Aoz Sldek. Dot @Y 4o vls) F 4 2E BPRgo] 371 71
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