2 Peck 1Newbery 1Kawai ~ Tumnovsky

Hedging Speculation
Variance

Cox
(Information)
(Variance of price forecast error)

Hedging
Speculation 3
Variance

Futures price
Variance

(Goods market)



(Futures market) Variance

(Information)
(Asymmetric information)

o1

Information set

(Symmetric information)

Variance
31
(Assumptions)
1
identical speculators) Representative firm
(Perfect competition)
2. Risk averse

risk Risk premium

Costofrisk  risk premium

Hedging

Variance

Speculation

(Identical producers and

Cost of
Linear utility function
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Degree of risk aversion
( degree of risk averse

t-1 f t-1
(Spotprice) 1t t1

(Futures contracts)

t
t-1 t
)
(Stationary or time-consistency)
6. additive stochastic disturbance ( )
Serial correlation Disturbance term Normal distribution
0  Variance

disturbance term shock
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E(w,) =£(v,) =0
E(ul) =aB,E(vf) =2

E(u,V1) = CIUV

Variance
Maximize expected
utility subject to budget constraint Maximize
expected utility of profit subject to cost function
Maximize expected utility of profit subject to cost function

6 Additive disturbance

Dl=-aP1+ 1

t-1
Maximize expected utility of profit

Quardratic function

(3.10)
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L Pt (Spot
price)C]t C[C]l)
3 Maximize expected utility of profit
MaxEt 1 (M) = MaxEt I(71)-J pvartx(Ty . (3.12)
p Absolute risk aversion P>0
Risk averse p -0 Risk neutral Et 1(7H)
t t-1 Vart 171 Variance
t tl E_17t-£, 1(Wf
(3.1.1)
Var-< :£l-,[ y ? ,
Et 171t Vart_1{T) (3.1.2)
(Optimal output) t

MaxP;t ,q1-\c(qt)2-\p E t Uptqt - p;,_Y,f

P&

c+pVar, ,(p) (3.1.3)

4 =

3 Maximize expected utility of profit Maximize

Cost of risk - 1) (Cost of risk )
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Variance Degree of risk aversion
Maximize expected utility of profit
(3.1.4)
1 1 Net position
t1 [, 1> 0 (Long position)
t1 [, 1<0 (Short position) t1
d( /) Quadratic function

Maximize expected utility of profit
(3.1.4)

LT Vart 1) (3.2)
t (1t

Max I ., i daiyt - p) )



56

ps Degree of risk aversion
P
(Inventory demand function) first order condition
v d+'pVar,',(p,) (3.1
(3.1.5) Risk averse
(Long position) ' (Short position)
U)ol >0)
- <) <0)
Degree of risk averse Variance
Di=-aPt+ 1 (3.1.6)
<1 (3.L.7)
1=a(p,d1- pt) (3.1.8)
D, +11— 4+ ] (3.1.9)

¢+ pVart ,(Pt)



0 “Yotpvl T)

(3.1.6)
(3.L.7)
Additive disturbance term
Variance (3.1.8)
(3.1.5) (3.1.9)
f
f t-1
(3.1.6) - (3.L.9) (pt)  Variance

P=rl>-1+a+a(l-r)

M) = agand

€l=u-vt 1 E(e)=0 E(e2=ap=a2+a2

ar2- (2a+a+hr+a=0 O<r<l

t1

(Futures contract :/)

(3.13)

5/
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Tht=ptg, +f(ptu -p t)-je(qty (3.1.10)

(Futures price) t1
! t /.1 Net position
t [, 1>0

p[t x

/1< 0
Maximize expected utility of profit
(3.1.2)
MaxEt x (7l) = MaxEt_I(7it) - \pVarL1(7l)

(3.0.10)

EICY =pt (M -f10+/ (L -ic(<7)2

vm <[l =£1, y(2,-)f
= Var, (Piq,-f, 1)1
Et (1) Far(, (7)) (3.1.2)
t (M) tl (/)

(Futures contract) L 1



59

Mae P'j-Aq, - ft-\) +ft-\P \-\c{q)2-kpVartxp)(ql-/,_,)2

First order condition :
P'--49)- pvar(P,fq,-/,.) = 0
LN +pMAKT =0
(™) (1]
(3.1.11)
3.1.12
[" =% o+ N 3112
(Production decision)
(Futures trading decision)
(3.1.11)
(Futures price) (Expected price)
Degree of risk aversion
(3.1.12)
(3.1.12)
A Aopfll
2 (3.1.12) &
gt (Hedging component)
(Future spot price)
(p{ti = Ptg-i)

(Speculation component)



]
ptf_x </), 1)
(1,._9 [x 1)
X 1 Net position
t-1 X'11>0 Xt1<0
= - 0+ (5P )-ML2) (3.1.13)
Maximize expected utility of profit
(I3 (x .9

(3.01.13)
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E, 1(71) Vart 1(71) (3.1.2)
() t1 (" (-))
A te - )Hd o -C)-
First order condition :
P : oM pp('-1- x,.0)=0
- P, 4P Var(p)(/,., - Z,.9)
(/,_1) [x1])
e — 3114
s N S I I A 0% R (3.1.15)
(3.1.14) (Inventory demand)

Degree of risk aversion
(3.1.14) d> 0
d-0 I 1=p.9)

(3.1.15) (Inventory holder)

2 (3.1.15)



[pf_1>p.c )

(p"_1</E_))

IM=4 L+~ fey~ -~y

*-1= {pl - P 'A'A[p
+ =0

(3.01.16) - (3.0.19)

(31200  (3.120)
(3.122)

_A

(31200  (3.120) (3.122)

'1)
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........ (3.0.16)

........ (3.117)

......... (3.0.18)
......... (3.0.19)

... Gl'D>
(3.120)
....... (3.1.22)
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++P
pf i | v ’ pB']. -d-
Vp+pV *C*
(biased)
c d
Degree of risk aversion
/
' (feedhack)
2.1.3 2
Variance

Ptet 1=/ [a,b,a,Pt 1)



P* -r. P
Pt " Mfa f As (1~ )
AT (=)
("
or2-(2a +a+er, +a =0 a,,0,«l
)
3.2 Information

(Information)

64

Variance

|
Variance
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Asymmetric
information

The Wall Street Journal

Symmetric information

Information



(Assumptions)

(Asymmetric information)

K=r+p; +&

t Y
£l

[40]=°  Variance \e {£ = <))\

*

(Symmetric information)

LRl

(biased)

66

(Information)

(3.21)
t-1

t1

(32)

(3.2.2)
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/3

Hedging

Speculation 31
Maximize expected utility of profit

function 31 Hedging
Speculation
(Expected price) P?=Y+p'+ 1 p*t X 31

y 1

t TL=pigt- 7c(q,y
Maximize expected utility of profit
MaxEt L (1) = MaxEt.\(r)-Jd pVarl() ... (3.2.3)
Etl ] Vart x(71,)

Pre:y+P*+£].

E~17t) =(r +Ps+£,)qt- 2c{gd2

Et 1)  Far(, (7L) (3.2.3)
t Asymmetric information
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Max(r +p; + g, -ic(q.y - TOEL\plgt- (y +p; +EDqL]2
First order condition :

(r+P*+e)~c(q)~pg.E"_xpt- (y+P +E£)] =0

_ y+pite, 3.24
X c+pEA[PL- (y +p; +ED2 324

(3.24)

Degree of risk aversion

P’ Pt 31
Inventory demand function 31

3.1.5

=d+pTar™P ) Sd+p-vd t(p) e (329

Variance
Information
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Dt =-aPt+ul (3.2.6)

=h{y+Pt1+ )¢V (327)
A-l1=a(prfl-Pf (3.2.8)
D, +1, =514/ 1 (329

C+pEt \pt- (r+p', +5))]
~d +p'Vart 1pt)

Variance

1 by(a+hr)+£t(a+h) 1 ¢
(@+b)a+ta(\-4) a+a(\-r)

[a+cr(l- 1)]2

PiE=F%=F%



Variance
Hedging  Speculator

P Pyt
«1+«,(1- )

W =T e T

10
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