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Use of Random Coefficient Model for Fruit Bearing
Prediction in Crop Insurancel)
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Abstract

In order to estimate the damage of orchards due to natural disasters such as
typhoon, severe rain, freezing or frost, it is necessary to estimate the number of fruit
bearing before and after the damage. To estimate the fruit bearing after the damages
are easily done by delegations, but it cost too high to survey every insured farm
household and calculate the fruit bearing before the damage. In this article, we
suggest to use a random coefficient model to predict the numbers of fruit bearing in
the orchards before the damage based on the tree age and the area information.
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23 ZEESE, 4 (21) &

Yy =p+7+ by + bltij + (ﬂm - bo) + (,Bu —by )tij +€; (22)
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5 — (XTI/y-—lX)—XT]'/y—ly ,
V,=2ZDZ"+R
w,=ZDV; (y— Xb)

d o, o] ¢&FHFL Extended Gauss Markov Theorem o] 23] BLUP (Best Linear
Unbiased Predictor) 4°] 453 A (Harville, 1976). 24 A2 V,, DR & FEL 99
Er4E 7HAA e FEA ¥Eol==z, o] BLUP tiild, A" E48aE ¥ EBLUP
(Estimated BLUP) & Ah&%th  BLUP o #og #94 HAFe2 Wald Test 7} 1o,
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Yij = by + bltij + b2tz2j + (,Boz' -

<E 32> MEHoz 33 AMFAYA) FAF dFEY AFFHA

(B3e EF23)

A9 beta_0 beta_1 beta_2

41 8.059 (116.663) 26.177 (17.521) -0.341 (0.547)
42 26.195 (72.753) 19.131 (8.159) -0.433 (0.197)
43 -67.264 (39.174) 37.394 (5.528) -0.947 (0.168)
44 -2.102 (35.515) 21.328 (4.038) -0.393 (0.096)
45 -22.89 (51.237) 26.499 (8.069) -0.569 (0.276)
46 40.79 (74.39) 10.142 (12.553) -0.19 (0.474)
47 53.374 (26.686) 15.093 (3.047) -0.118 (0.077)
48 77.634 (43.298) 8.821 (5.004) ~-0.021 (0.122)

o] Wf, & 239 AIC (Akaike's Information Criterion)& ]I
o Hoj, FEZow 31)E RFAL

proc mixed data=a scoring=8;

class area;

e
QYA 9L, o TSk

(3.3)

, 22zt 1950.2, 1959.0, 1976.2

model aveflower=year year*year/solution chisg outpred=pdata;
random intercept year year*year/subject=area type=un gcorr vcorr solution;

run;
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<E 33> AHFANGGTE s3] BE Ad FFARE A5FY

A9 A EAGA) FEFFAS AZFH
41 Vg = 35.851 4 23.231¢ — 0.301¢2
42 Ugy =— 14.669 + 22.696¢ — 0.493t°
43 gy =— 151.572 + 41.383t — 0.929¢°
44 Vg = 177.338 + 5.603t — 0.107¢2
45 g5 = 66.986 + 17.648t — 0.385¢°
46 Vgs = 42.998 4 11.742¢ — 0.262¢>
47 Vg = 34.601 4 17.072¢ — 0.165 ¢
48 Ugg =— 71708 + 22.771¢ — 0.295¢°
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<E 41> Z A9z 77 (@A FL) A 45 AT IAASF FHA

Ao Intercept Slope

26 147.241 (22.907) 2.13 (1.035)
41 97.547 (39.047) 0.808 (1.433)
42 130.133 (35.029) 0.949 (1.312)
44 89.687 (26.475) 1.978 (1.139)
46 95.202 (31.926) 3473 (1.258)
47 44914 (32.502) ' 3553 (1.551)

48 88.52 (30.693) 2.697 (1.291)
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Yi; = bp+bity; + (Bos —bo) + (B — by )tij +e€; 4.1)
Yij = bo+ bty + (Bo — by) + €5 (4.2)
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A o LICRRERIEREEE S EE X
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42 Vg = 98.707 + 2.2067¢
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46 Ugs = 122.6526 + 2.2067¢
47 vgr = 79.0422 + 2.2067¢
48 Ugs = 99.6320 + 2.2067¢
400
300
—_—— BRI
—————— 41K
i 4271
[ I P I SPOPI, 44K
woad 0000 e 46X
———ee A7K|H
1 R T et CRN NN DUV 48K
5O
100 4
1] r T T T
4] 10 20 30 40 0

48

<Y 43> RCFAFLENY FHo] BE FEARS 4SA



392 Heungsun Park, Yong-Bum Jun, and Young-Soo Gil

200

150 ° o
©
3 100 - o 00 o
[2] o o o
3]
14 o Fe) o
o 501 % oo 0 o ©° o ©
3 ) oo°0° o oo o o°
- 00 0
Py 0-_.___.0——__.0... ._...8. 8_ _—— Q...__6 o]
S o : o
© oO o ° 8o ° 6o 8 °

°]
£ .50 e B ooo °°8 o o©
w o
[o} o © (o]
-100 - ° °
o)
-150 T T T T
¢} 10 20 30 40 50
=4

<Y 44> MEAFRA)Y FF T ASY ALY AALAE

(=)
[V B
o | [+ -—
-t
38 4
=
= ]
[3:3 o [ =)
& 2
@ 4
;l.l, E o
@ |5
< 3
lT.l (=)
a
o
o
T 1 T T T T T T T 1 T
-5 -10 -05 0O 05 10 1.5 -2 -1 a 1 2
Quantiles of Standard Normal Quantiles of Standard Normal

<29 45> M(FAZLA)Y zuH— dag A AS dFRY AG5E
AR d25E A BFLE 2A%F a9



Fruit Bearing Prediction in Crop Insurance 393

HAellA F& A5IAME AHEste B AAG EAE sbsetd Hed, 98 89, <ay
43> AT HEE 24 FEHAAFI e A 453 ®A Ui, o¢ o
& e FAE 2 5 e, o8 dAstd, $uE 24N dFE BLUP o U@ Wald 24
TAFE AHEsR o, old g SAS I=E ofeet )

proc mixed data=a scoring=8
class area;
model aveflower= year /solution chisq outpred=pdata;
random intercept /subject=area type=un gcorr vcorr solution;
estimate ‘intl - int 2’ | intercept 1 /subject 1 -1 ;
estimate ‘intl - int 3’ | intercept 1 / subject 1 0 -1 ;
estimate 'intl - int 4’ | intercept 1 /subject 1 0 0 -1 ;
estimate ‘intl - int 5’ | intercept 1 / subject 1 0 0 0 -1 ;
estimate ‘intl - int 6’ | intercept 1 /subject 1 0 0 0 0 -1 ;
estimate ‘intl - int 7' | intercept 1 / subject 100000 -1 ;
run,

AHB(FHEE TF) F AQ6(HGFE dF)d wle JEasE o7t foaA go

A SE 00779), UEA Agn AGw(FHEE e Wl FFFASE Aol7t Feg
Reg gusel At og AP <E 43>% T},

<E 43> WCFAFEANY BEFHE o 2o gF A3 vm

z}o] Estimate S.E. t Pr>itl

2] 4 26-%] 941 74,5857 13.8720 5.38 <0.0001

A 926-2Q42  42.2799 15.0231 2.81 0.0057

A €26-A944 520657 17.6710 2.95 0.0039

2] 4 26-7 446 18.3343 12.8375 1.43 0.1559

A H26-X947  61.9447 183118 3.38 0.0010

2] 9 26-%] 948 41.3540 14.4257 2.87 0.0049

5.4 &

TRE SHEYA oA AL & FHL 2P FLF AF F shrioln, F4A
Fo B4, Al F42 Ao ¢ FFYAEL JIFoR o3 Atk aY ol A4st
7l 913 Atgd HoFdad g Z1EWde Wd 2 8 Jl9E T ERE 48 Add 59
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PHE ALHT ok T A, AKEAGDY FAeE HF £3) g Fso
ol 85T 24 THE Bz A3, MEATEDY 24 99 BE FAokes 27}
MEY 94% FAE BAFAT. EQ WY F9, A BAEIEE 2 UFE
6RFRE YF)e AYS G2 Add Hd FEARSI e 84E e F1 ok
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A

12 ﬂﬂ° °\N ok
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