Futures Market
19

(Futures contract) (Futures market)
2.1 'f
2.11
2
(Underlying asset)
1 1
(Margin)
2
L Commodity Futures

(Spot  market)
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Commodity futures
2. Financial Futures
(Commodity futures contract)
1
2. (Contract size)
5,000 1
60,000 1
3
2
4,
1/100
17.25
17.24 17.26
b,
30
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2.12 [ (The determination of futures
prices)

Commodity futures prices

2
(Cost of Carrying) (The
expectation of future spot price)
L (Cost of Carrying)

(Futures

price) (Spot price)
(Inventory)

( )

pi+u - Pt(l +¢)

t) (t+1) (Percentage of
spot price)

Arbitrageur
PN1> Pt(1+c)  Arbitrageur
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(Storable goods)

]
2. (The expectation of future spot price)
(Nonstorahle goods)
t t+1 [PH{1)
t+] t {P g10)
E.(pJ =
e (p,t]) = PteXt t+1
t
(Futures price)
(Expected spot price) Arbitrageur 2
100
120
20
80

20



(Transaction cost)

90 100
20

t+1

pitll-p.Q+c) =p/t

100 5%
1 105
105
105
2.1.3
Basis Basis = Current cash price - Futures price

Basis

105

14



Arbitrageur
2.1
2.1 Basis
26 1987 404.10
Basis
1987 406.50 -2.40
1987 412.50 -8.40
1987 424,00 -19.90
1988 435.70 -31.60
Kolb R.W. (1988)
(Basis = 0)
Basis
Basis 2.1
Basis
Basis

Hedging Speculation

15



2.14

Shock

Disturbance

16



2.2

221

(Organized market)

2.2.2

Hedger

Speculator

17



1. Hedger

2. Speculator

Speculator
Hedger Speculator
2.1 Scalper
2.2 Spreader Arbitrageur
2.3 Position Trader
24 Day Trader
3 Hedging 1Speculation Price discovery
3 Hedging 1Speculation  Information

18
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10

(Basis)

Hedger 2
(Long hedge)
2.2
(Spot market) (Futures market)
2 350
350
385
385

35 35

19
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10

350

212

3

2.3

(Spot market)

365

3

3

(Short hedge)

350

385

35

350

365

(Future market)

350

350
350

20

385



385
Basis 0
Basis
Basis
(Hedger)
Long hedge ~ Short hedge
Short hedge

2.) Speculation

35

Basis

(Speculator)
22 23
Long hedge

21



3.) Price discovery

(Information)

22
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(price discovery)

(Spot price)

Price discovery Information

(Symmetric information)
(Asymmetric
information)
Asymmetric ~ Symmetric information

Asymmetric information

Symmetric
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information

2.3
(Theoretical Study) (Empirical study)
2.3.1 (Theoretical study)
2
(Nonstorable Commaodities) (Storable Commaodités)
Kawai (1983a)
Newbery (1987) Kawai (1983a)
Newbery
(1987)

Peck (1976) 1Turnovsky (1979) LTurnovsky (1983) Kawai (1983b)

Cox (1976) (Information)
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1) (Nonstorable goods)

Kawai (1983a)  Newbery (1987) Kawai M (1983a)

, Rational Expectation

(No
asymmetric information)
(Inventory) 1 Variance
Variance
Variance
? Futures

Maximize utility of commodity consumption subject to the budget constraint

Cl=«0- aS(+ 1

Q ' Spot price t
Disturbance term t t+1
Maximize expected utility of profit

E (<1 :ESM |
Et t up9)
Utility function K"+ t+1 1
t+1 G(+) Quadratic function
G(a'U=k(0,3,0>0
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Maximize expected utility Eur(r ) Maximize
Et ~-\rrvt A rp Coefficient of absolute risk aversion V1
Variance Et(nfX- Et p*
E's '«
g+r'ViSM
, Risk

aversion  Variance

Cl=«0-as, + , (la)
Q - *£-#s< (Lb)
Q =ct (le)
Ao |
g+rp,_1,
(1a) disturbance term
(1)
(Lc)
3 Variance t



Futures

t+1 Maximize expected utility of profit

<1=,,a',,-G(e;,)+fi,(. ,.,-/,)

Rt ft
t t+
om L §
no_ . EtsH1-/ \
R = 0x +Zp.zp s (&)
c*=a0- aS*- (sa)
Qt =Oft-1
Z1 - E! .Jl-ll )
2, =
QL= L (50)
=— 7t = » ftl
g rytoM
(Futures price) tl  Z

superscript (*)

27
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(58) (1a) (5b)
(5¢)
! ()
(28) ()
t-1
(5€)
5 Variance t
MAMHT ~ gl B [(MHT ~ EtUHT) ~ 2 (MAELUBT ~ Etul4)) (6)
Variance
Mst+) 2 (VtSdH'T)
6 Variance
1. ) Variance (T=1)
VESI+1= VIS*H= [\ A 2)v, Ut vt t Variance
Disturhance term
2, ) Variance (T>1) Serial correlation
Variance
3.) Variance (T>1) Serial correlation *
(A* = A)
* Serial correlation 1 'l ARMA(L) 1= <p 11+ ve

;o 1~ AN (0<Tj)N <10 <1



Variance
Variance

Serial correlation

Kawai
(Futures price)

(Spot price)
Newbery D.M. (1987)

Commodities)

Newbery '

1+ M
variable 0

(x)

q' 1-x* +x*(1+m):l+X*

A* >A  Kawai M. (1983a)  242-245

29

/\*6

K>A

(Nonstorahle



{) Variance

p= plg{x*, )} =1-X

var(p) =, y

Variance Newbery

Variance

Newbery (1987)

Kawali
(Futures price)

30

Random variable

(x*)

8

le2=Var{)

Kawai (19833)
Newbery



(Storable goods)

2. (Storable goods)

Peck (1976) 1Turnovsky (1979) LTurnovsky (1983)

(1976)
(Production decision)
2
O=1
= -
pi-P =y )t
e LS
P-pU =t{p. -p»)
DI

(Inventory holdings) Pt

t+1 f

1)

(Inventory holdings)

3l

Kawai (1983b)

Peck AE.

(Storage decision)

Producer
Adaptive Expectation

——~ e~
CICORES NS =

P*

tl Q)
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@ ()
Adaptive Expectation
5 (Pt) Second-
order difference equation
. -1-0 . :
= Y i-(1-P) [aicosQt + A25sin9r)
Ax A? «l
0 y1 Inventory 0 Converge
( 3)
f
t+1 (Futures price : p/+) 6
t t+1
pt+l= 1, +02 M (6)
6 (Pt)
I 100807 + A2 sin0?
Pt'.al('l'l-5i)-(i-320iP).( snd?)
01 2 6 Converge

Solution  Second-order difference equation Chiang A.c.(1984)  576-604
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Peck
(6)
2
Turnovsky S.J. (1979)  Turnovsky
Peck Turnovsky
Peck Speed of Convergence
Peck Asymptotic Variance
Peck
(Efficiency of futures
market) Turnovsky Asymptotic
Variance Efficient market
(Futures price = Expected
price)
Turnovsky (1979) Asymptotic
variance
Turnovsky Variance 5
Peck
Adaptive expectation
;o Stochastic disturbance term 0 Variance
) Variance
5 Rational
expectation Efficient market
Variance

3
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(a>0,P,>0)
(a=0,p1>0) Variance
(cc>0,P1=0)
Varaince Turnovsky
Turnovsky (19979) Peck
( 000,01 >0)
Turnovsky
0 (17 =0
Variance paper
Turnovsky (1983)
Variance
(Storable commaodities) paper paper 1979
3 (Consumer)
(Producer) (Speculator) Risk averse
(Inventory)
Quardratic function

Peck (1976)
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ropyt- 26 )2

1, P
(Spot price) Y, (Actual output) ¥,
(Planned output)
Y, =yt+vr V(' Additive random variable

Maximize expected profit ~ Variance

V, = M*-2aan
L= pt[y, +vj)- 2°0 )2 T t
a  Coefficient of absolute risk aversion a2  Variance
vj
Maximize V, (%1t)

c+0ta2( /-1

Risk aversion  Variance

Quadratic

function

| V%
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1f .1 Net position
1> 0 (Long position) 1< 0
(Short position) — d(/._)

Maximize expected utility of profit

Tz +PA(I-1)

P Coefficient of absolute risk aversion

Risk aversion  Variance

Maximize utility
function
Variance
() (s)
()
D, =A-aPt+ , ( )
1=hK"-1+V/ ( )
it ) ( )
D+l - 41 ( )



c+Q@ ,t-))

P = pt 1=P Variance

-2
p {\-r)2a+0©(l-r]2

co(l-1)2={a +h)r e =ut-vt

Variance
Variance
(Nonlinear equation) b o Variance
Kt = pt(yt- zt-i)+z<-ip'-\-2¢c(y,)2
P{l (Futures price)

t ztl
2t >0
2t 1<0

paper

37

1979

t1
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Maximize expected utility of profit

X_1 Xt1 >0
xt1 <0
Maximize expected utility of profit
1) (*.0)
',_1: NACTLA ’)
. d(pM - A<-i)+ p0j ((,(-1) Epit
Variance

Good Market :
D, =A-aPt+

(

1=B+-P/ 1+V, (
= NP ( )

(



Future Market :

wa(r/,-pl)¥* _ (F

VI+*]-1 =0
Variance
an=at g
fPﬂ*
1
ca; Vct+ p j
b aﬂ-lﬂ +-. +: +
Va'pj e
1 1
ifer VA+PI
€l 1
Vi Pl+e+d
<PJ
Variance
Variance

Variance
Nonuniqueness  Nonexistance solution

(

(>

(

Futures

Futures

)

)

39
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Turnovsky , Variance
Extream cases 2

Risk averse
Risk averse (0=0 a=0
) Variance (0f f<of)
Risk averse
Risk averse
( )
( ) ( 1d ->00)
(cpj =a2) ( . C->00)
{op) <)
2 Turnovsky
Peck
Turnovsky (1979) ' " Kawai M. (1983h)

paper Turnovsky (1983)
Kawai M. (1983b)
paper  Kawai (1983a)
(Inventory) I, =a[p,ehl-Pt)
Kawai (1983a)
Variance

Kawai (1983a)

0,+/M=Cf+/f



(F5*+r)
Kawal (1983h)
Variance

Extream case Kawal
Risk neutral

(cr2)

<» cr2,cr2)

shock

(1983)

(SHT ~V ST

Turnovsky

41

Variance (v,1,47)
paper

Turnovsky (1983)

Variance

Risk averse
Variance Disturbance term
(cre) (-2)
Variance Disturbance term
(v,S*4T <V, T
Disturbance term
(vise+] >y SHT
Variance  Disturbance term
Cr2» a 2,r2)

Variance
2y o2, )

Kawal
(
)
Kawai (1983h) Turnovsky
Kawai
Turnovsky
Kawal

Turnovsky
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of inventories Kawai
{ite)
Kawai Turnovsky
Cox
Cox €.(1976)
(Information)
(Variance of price forecase error)  Cox Muth (1961)
c, =p0—pp, ~8 (Consumer demand)
TEITN: (Production)
(Supply of storage)
(Market equilibrium)
Shack
() (K (n.)
(p,e) t-1

Turnovsky ~ disturbance term

Kawai disturbance term



2.3.2

Variance

[ ¥ = - )tFle-1+J/ BW+*
A= [ dVEx S>>
traders 1 t1
P’ Pte
Random term

P, - bo+ XJPU L ()

(/)a-p)

(/1 )-a-p) (
B ™

(Variance of the price-forecast error)

? (Empirical study)

Variance

Tomex (1971)

(

J)

43
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(Wheat) Emerson & Tomex (1969) (Potatoes)
(Storable commodities) Power (1970) Taylor &
Leuthould (1974) (Cattle)

(Nonstorable commodities)

Tomex W.G. (1971) (wheat)

2 1841-1870 (without
futures) 1871-1921 (with futures)
Tomex il

2
L (Seasonal indexes of wheat prices)
2 1841-1870 (without futures) 1871-

1921 (with futures)

2.1 1841-1921

My October ~ January Al without futures

Month with futures



2, (Price ranges)
50
20 1841-1860

2.2

July October January Apil

month

10

Emerson P.M. and Tomex W.G. (1961)
(Potatoes price)
squares 15 1951-1965

45

1841-1921 Civil War

1 Tomex
1891-1910

1841-1860  1891-1910

Least
Maine



y =12.956-,150*1-.067*2+.00002*3 E2 =74
(.065) (014 (000001
Y= (relative price change)
* 1= Maine
*2 =
X3 = Maine

t-ratio X3 2.57
X3 X3

Power  Taylor & Leuthold

Powers M.J. (1970) Futures
Nonstorable goods

Variance Random
Powers 2

1. Systematic component

2. Random component
noise factor

Pt=, +E

46
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Variance :v(pt)=v(st)tv(e))
Covariance : Cov(S,Et)=0

, = Systematic component E, = Emor or Random component

V(S,)

1) Powers V(e ,) £)

Variate Difference Method 2

24 Random variances

4
Commodity Four-year period Four-year period with Difference
without Futures Futures trading
trading
Pork Bellies 1.040 0.62 -0.420
Beef 0.086 0.041 -0.045
2.5 Random variances
b 2
Commodity Period without Period with Futures Difference
Futures trading trading
Pork Bellies
1 0.620 0.380 -0.240
2 1.290 0.850 -0.440
Beef
L 0.101 0.045 -0.560

2 0.073 0.041 -0.032



Power  Random Variance
4 2 Variance )

Taylor G.s. and Leuthold R.M. (1974)

(Cattle) Powers
nonstorable goods
1964) 8 (1965-1972)
Chicago  Omaha
26  Variance
1975-64  1965-72
Years Chicago Omaha
Annual
1957-64 2.99 2.89
1965-72 1.79 1.87
Monthly
1975-64 4.80 493
1965-72 2.03 3.25
Weekly
1975-64 4.69 450
1965-72 2.79 2.93
L
F-test

8

48

(1975-



(Storable

Taylor & Leuthold

Powers

Nonstorable Goods)

9%

transaction costs

49
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