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1.1 Agricultural risk classification
ANV XS 7925

 Agricultural risk (A&

The degree that individual’s actual revenue lower than expected revenue, for

uncertainty and bounded rationality, during agricultural production and operation
activities

PRSI FRAE 5 TR g OUAEE T, i FANE EAE AN BRI, e drtr
A EAR RSB BEa AR T FOYMC 2R R

» Agricultural risk classification ek X428

— natural risk — Independent Risk — Normal Risk
CHERRE (RS KBS (— R

— market risk — Systemic Risk — Catastrophic Risk
(T XD (R (ERRARKLD

. Agricultural yield risk ( RMEF=E X&)
- Price risk of agricultural commodity CR7= 5z X&)
. Agricultural catastrophic risk R E % XD



1.2 Agricultural risk feature
ANV R R AIE
e Yield Risk (4E7= X&)

Relative independent , stochastic
ARSI BEALEE.

e Price Risk (Hiig X&)
Systemic, conjunctive

e Catastrophic Risk (ERK X )
Low probability , high Loss, strong impactive
RAEMEIC. TREEKR. BIAHR




1.3 Agricultural risk analysis
ANV RS 73 A

An Example: Corn yield risk analysis and evaluation in
China  CH [ KA 7= UG 20 BT A PPA D

» Background 550

» Analysis objective #7H#s)
> Analysis approach (4#7757%)
» Analysis results (/#7455



Background (150

Corn i1s one of the main crop in China ,and the
Corn Belt in China is from Northeast to Southwest.

TR EEEREEY L —, FEIORE A REE I
MARIE 2 74 F ) AR

The acreage and production in Corn Belt and whole country
L7EX TR IE AR A

Corn Belt Whole country Percent
Acreage (10%Ha) 2213. 43 2464. 0779 89. 8%
Output (104t) 10826. 44 12114. 725 89. 4%

Average of 2000-2005






Background (i 50)

We had selected eight province as the sample of

Chinese Crop Belt, there are Heilongjiang, Jilin, Liaoning,
Shandong, Henan, Sichuan, Guizhou and Guangxi )

BATTERL T )\ AE R BB TR E =X IR, 00l BB
ARSI/ NN U S U /N 1 = AN VY B < /1 0 i

The percent of Sample acreage &production to Corn Belt
J\AE O K FERRTRAR AN = 8 3277 X i LG

HLJ JL LN HN SD SC GX GZ Sum

Acreage 9.9% 11.8% 7.0% 10.6% 11.3% 5.4% 2.5% 3.2% 61.4%
Output 8.9% 14.0% 8.2% 10.1% 13.8% 4.9% 1.6% 3.1% 64.1%

Average of 2000-2005



Analysis objective (43#7 B #x)

» Analysis and compare the yield risk (cv, Mean, Variation)
between different regions

A3 AT R LG AS [RIH DX ) = 1 XU (. bvi 2 A 5 R M)
» Establish the risk distribution models for different
regions
FEE T AN I D AR RS A AT (R A AR AR
» Estimate and rank yield risk in different regions
A SR P AN [R] Mt X P A2 7= IRUSS: R /)



Analysis approach (43#r7i%)

o Step 1: Collect yield data and got the
relative stochastic variation (RSV)

gL WEREREEE, THEAXEEYLBE) (RSV)

: ot
d. Detrend (jil%%j}})yactural = Viong T U

— U= yactural o ytrend

And:
" u

RSV = ——

ytrend



Analysis approach (447 7)

b: We use the linear movement average
(LMA) to simulate the yield trend

AT MR (LMA) T B

(Why? Cause this methods have the advanced of
objectively & didn’t lose sample data)
K114 2 G iz 27 R A A T E 28 g 8 3

HIHIZE A, ) XA IR @I A7



Analysis approach
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Analysis approach (447 771%)

o Step 2: Select candidate parameterization
of yield distribution for different regions
Booh RASHOTH, AR R M E A & i 8 A A 2

a. AD test
AD %

b: Compare the skewness and kurtosis of samples with
the moment ratio diagrams

Ko S REAR IO (R R (A 5 L3 FEL AT H e



Analysis approach (447 71%)

> Step 3: Using MLE to estimate the
parameters of yield distributions ,then got
the PDF & CDF for different regions

FH=20 MABKLRMETHEATE S = 0 S8, 152054+
ZNINY RS SRR Ay S AR



Analysis results(4rtrss &)

.+ RESULT (1)

The yield risk (CV, Mean, Variation) between different regions
AL (BE 7 ZRIE R F 2D B
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Analysis results (#7455

+ RESULTS (2)

The histogram, PDF and yield distribution

of these sample Is:
SRS ) 3 S0 A T R R R KON B P A A AR



Analysis results(4rtrss &)

» Heilongjiang (Weibull distribution)
AT i MWeibull 7347

X X
f(x) =4.2873 05330 o exp[— 7.5350
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Analysis results (\f5t 4 %)

» Jilin (Normal distribution)
Bk ORMIER D

f(x) =

(x+0.002014)?
exp[—
0.2952 0.0277

O Fr N W » OO0 O N 00 ©
I IR N I N N S N




Analysis results (5

» Liaoning (Weibull distribution)

LT Uik MWeibull 43 A7)

X
f(x) =1.0836
(X) (5 89
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Analysis results (\f5t 4 %)

» Henan (Weibull distribution)
T ik AWeibull 73 A7)

X X
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Analysis results (\f5t 4 %)

» Shandong (Weibull distribution)
% Ol Weibull 534 )

X
f(x)=1.0428
) *( eg1a
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Analysis results (\f5t 4 %)

» Sichuan (Logistic distribution)
U 1] CHl M Logisticy#i)
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Analysis results (\f5t 4 %)

» Guizhou (Logistic distribution)
st CHR A Logisticy i)
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Analysis results (&

REGR)

» Guangxi (Logistic distribution)
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2. Agricultural risk management
A Ml Jx B 5 2

2.1 Agricultural risk management
Al XU B

2.2 Agriculture risk management tools
A XU HE TR

2.3 Framework system of integrated risk
management
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2.1 Agricultural risk management
ARV X B B

* Not eliminate or avoid agricultural risk
FFEAN TV KB BR A XU

* tradeoffs between changes in risk, expected returns,
entrepreneurial freedom, and other variables
T B AR TR . 228 A AR 3 2 AT A

« Select proper risk management tools for different
types of risk

EEXSANIR B B AY BB HANR] ) ARG 5 3 LA
e Portfolio management
M H & B




2.2 Agriculture risk management tools
AR MY XU B B T B

o Agricultural insurance Cfkfg:)

- used to disperse the independent risks.
FIF 0 A ST R

- effective management tool for yield risk in
developed countries
Rk E R TR, A PRI A XU B )G %R

--- decentralize natural risks suffered by some
farmers to a multitude of insurance participators.
BB AR P (MK F R L A2 SRR AR

- government will offer appropriate subsidiary in finance to
advocate the farmers to participate into crop insurance.

BUN s 2R LA B 2% AN, BLsdil A S Ak Or ks



e Future market G 1)

---- used to transfer and disperse the systemic risks.

173 HONU 72 2 40 AU
---- effective management tool for price risk in developed
countries

Rk E s CuEl], 5T T I S A s B R
---- Provide Hedge mechanism transfer and decentralize various

market risks from numerous producers and operators of
agricultural products to speculators in futures market.

A XL, R AR 2 AR R RS e U 4 01 B8 T S b L
---- has the function of price discovery, and can offer scientific
and rational price directions to agricultural products’ production,
processing and circulation.

BRI IIRE, AT AN AR L N R 5 ) v R A
R & BRI TE T



o Contract farming iresi

---- used to transfer and disperse the systemic risks.
T HBI AR SNG
---- effective management tool for market risk in
developed countries
3% B R DA, 3T AR M2 137 USR5 B P A 2% T
---- Provide Hedge mechanism transfer and
decentralize various market risks from numerous
farmers to odering enterprises.
B, SO RAR T KU 2T 2Rl
---- Ordering enterprises also reduce the risk by gaining stable
price and supply of agricultural raw materials.

WRLVT L, T AN ARG E R AR A A%, IR AR T T3 XU



Catastrophic risk securities «Eg s irsit)

---- used to transfer and disperse the systemic and independent
risks .

T Mg RS0 AL RS
---- effective management tool for catastrophic risk in developed
countries

RIEE R AR, KAT B KRS B R AR A 2508 TR
---- transfer and decentralize the huge risk in capital market by
catastrophe securities to people of whole country and world.

W BEATY, wK ERK ) XUS 3R 45 4 B Bl e Bk L4
---- need to organized by government.
i LB AL M S



2.3 System of integrated Agricultural
risk management
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3. Effectiveness of crop insurance
RN R R R

3.1 Insurance products classification
MV AR R i 43 2

3.2 Criterion & Approaches
L AN EWARES

3.3 Empirical study: An example
SCIERF ST — AN S 0



3.1 Insurance products classification
ARV RS 7 il 73 2%

 Traditional insurance, such as MPCI
Advantage: accurate, high ratio of insured
R’
transaction cost
AEAE I G PR A5 R (7] R, AT Ty A vy )

HAEXE, SRS
* |nnovation, such as index insurance

Weakness: adverse selection, moral hazard and high
A

T BR300 8 PR 0 AR ) A, B K BRI AT 2 AR

{ Advantage: eliminate the problems inherent with MPCI

Weakness: basis risk
A Fe 72 XU



3.2 Criterion & Approaches

LAY LIS AR PR

. Criterion (35%1)

Estimate the insurance effectiveness by their risk reduction percentage
(A and risk reduction percentage per premium( u).

L (50187 PR L o 2 R B L i AR
A _ Yar(y) - var(y)

var(y.)

- Approaches(#F 5t /i)

Data

Detrend data

Result

=0y

A 4

Risk after insured

Yield distribution

A

Premium rating




3.3 Empirical study: An example
EZﬁEﬁﬁgiz —aﬁﬁiﬁﬁﬂ

“The Effectiveness Study of Area-based Yield Crop Insurance Application
In China ”, accepted paper by CES2008 annual conference -

This paper compared the effectiveness of area-based yield insurance and traditional APH-
based yield insurance using the survey data for 97 wheat farmers in Xingtai county and
Zaogiang county of Hebei province in China

(DX ISR A DR B AE b B N I RCRIEIE) 5 B SR B 2 R 08 - 1 SUH

AR AL A8 T 6 A5 HL Q7N /N3 AR 77 A 7 108 2 0 ot DX 38 s 506 A AL 4%
LNVARES (MPCD BORCR AT T ELER



3.3 Empirical study: An example
SCUERF T — 241
Results, partly. (745 4)

Table 1 Effectiveness of MPCI and area-based yield insurance for farmers in Xingtai County

Premium Effectiveness (A ) Effectiveness (U.)

Farm B i i
AYI MPCI AYI MPCI AYI MPCI
No.1 1.32 14.8 93.7 10.2% 79.82% 0.68% 0.85%
No.2 1.30 14.8 99.4 7.7% 73.75% 0.52% 0.74%
No.3 1.25 14.8 82.9 24.0% 77.32% 1.62% 0.93%
No.4 0.91 14.8 84.7 6.3% 81.46% 0.43% 0.96%
No.5 0.91 14.8 55.1 27.1% 80.66% 1.83% 1.46%
No.6 0.84 14.8 62.0 30.8% 48.47% 2.08% 0.78%
No.7 0.79 14.8 50.1 43.6% 63.64% 2.93% 1.27%
No.8 0.78 14.8 46.2 16.8% 62.66% 1.13% 1.35%
No.9 0.75 14.8 62.9 15.2% 80.06% 1.02% 1.27%

No.10 0.75 14.8 47.7 33.7% 77.88% 2.21% 1.63%



3.3 Empirical study: An example
SCUERST: —ANEH

Conclusion

1. Although traditional farm-yield insurance such as MPCI is complex, it seems
to be more effectiveness than area-based yield insurance

2. The area-based yield insurance should to be an alternative for policymakers,
for it is more competitive if estimated by risk reduction percentage pre

premium( 17 farmers in Xingtai county and 12 farmers in Zaogiang county will be more
favor with area-based yield insurance)

ﬁ%ﬂ DT/lﬁ
1. BIMEG Z MK EEDIRE: (MPC) V2 )i, E I XU B 25 R B4 T Fa 2 R

2. U AR B B R B RO, DX IR RO DR B 58 S 35, IS 5 A& B i 47 17
AFNL2A A B X ISR B R B HOR 2 TAR G OR B . M, DX R RO ORI Y. 122 1A e AR
M AREE AR R ) —
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