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Cost of risk risk premium

Cost of risk
Cost of risk (Expected
return) (Expected profit)

(Certainty equivalent return)

C - Costofrisk
E{n) = N = Expected profit

(The utility of the certainty

equivalent return) EI(I-¢)
Cost of risk (c) utility utility
Elu{\s [E{)-¢= {u-0)=xV, ) .o ()
ifil !
(1) Taylor series expansion [Ju-c)
Taylor's series expansion

/ J'w p +J Adkral



Converge C
Linear utility function Second
Utility function ~ Certainty equivalent return

(ju- 9 =u(h)-U'(m)c

Taylor’s series expansion

Quadratic approximation Third

zVi{ D=vuunz Vi+erw e Vi - +n
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[lu-c]

higher derivatives

higher derivatives
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Cost of risk
[a2(w) U"Ap
P A local measure of absolute risk aversion '(j )>0
"(p)<0 Utility function P> ' Risk

averse



Variance
Hedging speculation

(3.16)(3L7)  (318) (3.19)
-aPt+a(p;+u- pt) = bPtd 1+a(p®, 1- Pt D-¢ .. ()
et= -V,

Taking conditional expectations tl (.0

conditional expectation E, xp,&L=Pi1L1
Difference equation

aPjtu-i - (2a +a +b)p,e 1+aPt. 1=0 .. (.2

take conditional expectation ()
o 7=0,12,. (.2

aPniW - (2a+a+b)pH 1+< Hul=0 .. (.)
(3 Second-order difference equation Solution
Pakl-1=M j+Ad> 7=012,.. .. (4)
A, A2 7 (7=0,1,2....)
[ur2 root 2

ar2~(2a+a+hyr+a =0 quadratic function ~ 0<rl<l  [2>1
£>1



diverge (
IVE

t1
p\t_ 1=Ptx

0

,2=0)
Aj 7=0
t-1
1= pts
(4)
Pigj\t\ =Ri Pt
1 [-1
R
()
Speed of adjustment (r)
P 1=/ (a,b,a,p, )
A [
() (3

-aPt+a{r- [)P( = brPtx+ a(r- \)p,_1- el

P;:rpt_1+a+a{|_r)
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ar2~(2a +a+hyr+a =0

Variance E_1p,-E,_1i=0)]2

Var(P') = (.7)

[a+a(l-r)]2



Variance
Hedging Speculation

Pt P/t x
(3.1.18) (3.1.19)

-yt 1 (p.iu-p.)=\p,

(3120  (312)
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(3 (3

CIPt+ o/ L ~Pf ~ bIPtLx+0tlp(,_1—Pti) - et

Variance
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Variance

Information
(326) 327)  (328) (3.29)
-aPt+ (£ 4- p) = b(y+p; 1+£)+a(pl I- PL)-e .. ()
et= -V,
Pt 1= P
Taking conditional expectations t1 (.1

conditional expectation E, {/£1]= peu_l
Difference equation

aP.| -1- (2a +a+b)p,extaP%, 1= by (.2)
take conditional expectation (.1 '
[ 7=0,12,. (.2)
i-(2a+a +6)P,;, 1+aPthU x=by .. (.3
(.3) Second-order difference equation
(Constant coefficient) (Constant term) Solution 2
Particular integral ~ complementary function
Particular inte9ra| i (4)

Difference equation A.C.Chiang (1984),  576-604
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Complementary function
()
AXA?2 j (=0,1,2,..)
[4-2 root 2
@ 1-(2a+Cl+br+a=0 quadratic function ()</fo,<1 [9>1
0> 1
diverge ( Na=o)
A2- 0
Solution Second order difference equation
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j=0 t-1
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[ =1 1
(6)
(1)
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(1) ()

-aPt+a(r- Jpl = brPt 1+ air- \)p, 146 r+(’\b){r- 1).|.e_

P —rp _by{a+br)+£lia +b) ¢,

Ta+ha+a(l-r) a+af\-r) ()
root ar2- (2a+atf)et+ta =0
Take condition expectation t-1 (.9

F(p\=rp  by(a+hr)+E(etya +b) E(et)
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Disturbance term
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