EZ2|2 Portfolio
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EZ2|2 Portfolio

+AE A™E (0, 1)
R(t)=w R(@) =t AHE &, V(r)=t A Z}x, V(0)= 0 A|EHEHRH)| 7t
V(0)
REE

V(1) 2k Sl AIFoIA & 2 AU=X| of o] a2t B,

2xtel 1%l No-arbitrage principle

V(0)=00[%A &8 12 V(1) >0 9l AHHe ZxHstx| SheCh X2 9182 Herstn] o4m 0jole e 4 gl i)
< Exfstx] erert. (22U7tel wxlojat sich
9Tt 40 (217] D) At

(2749] Rt Bt T1s)
. 23 XpAF RHR, $100, T AEOIAM $110) : A(0)=100, A()=110

S(1)=$120,p=02
QB T AL S(0)=$80 - | ) P
S(t)=$60,p=0.8

EXF.

ot

EZ2|2 1) 10,000% 7FX| 1 =41 100F, ZH#E 20FE AfCtD

FI7Ee2H > R(t)=200+4000 = 4,200, p=0.2
=717} L2let -> R(t) =200 — 2000 = —1,800, p=0.8
J8{22 7|cf 49 = 4,200%0.2+(-1,800)*0.8 = -$600

24+ (4,200+120)20.2 + (-1,800+120)*0.8 = $5,760,000

T IS UTHH 125%

(ZEZZ|Q 2)10,000% 7tX|0 BE =4
7|t 42! : -$1,000, E4F: $9,000,000

(EEZ2|2 2) 10,0008 7K1 25 2@ A 1005

7|CH =2} : $1,000, 24F: $0

ol x| Hportfolio.csv

(REFZ-OHIFIN/(LEFTH)

(Barrick, BCE, BMO, MDS, P-C, RIM) 12 2=2l&(=
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ZEZZ|Q Portfolio

E(PR)= 2 w.E(R), V(PR,)= 2 w V(R )+ 2 ww,;cov(R,,R))

i=1 i=1 i)

Portfolio Barrick BCE BMO MDS Petro—Can RIM
I 1/6 1/6 1/6 1/6 1/6 1/6
11 1/12 1/12 1/12 3/12 3/12 3/12
11 3/12 3/12 3/12 1/12 1/12 1/12
v 1/12 3/12 1/12 3/12 1/12 3/12
\Y% 3/12 1/12 3/12 1/12 3/12 1/12

> R=as.matrix(read.csv("portfolio.csv")) #read data into matrix
> dim(R) # matrix dimension

[1] 72 ©

> one=as.matrix(rep(1,72)) #all element=1 column vactor

> dim(t(one)) #t-transpose

[1] 172
> (1/72)*t(one)¥*%R #mean vector
Barrick BCE BMO MDS Petro.Can RIM

[1,] ©0.0084475 -0.003171389 0.01027403 0.003191667 0.01553403 0.03112944

> cov(R)

Barrick BCE BMO MDS
Barrick 5.856831e-03 -1.584102e-04 2.417847e-04 0.0013731053
BCE -1.584102e-04 2.536531e-03 6.519278e-05 0.0005997942
BMO 2.417847e-04 6.519278e-05 2.016895e-03 0.0004096999
MDS 1.373105e-03 5.997942e-04 4.09699%¢-04 0.0068809250
Petro.Can 1.934113e-03 2.443166e-04 -2.739006e-04 0.0015499161
RIM 4.814946e-05 2.550559e-03 7.581760e-04 0.0022449750

ZEEZEZ|R 7Y

- IoHO] RHATO| S2AF EXFEE 4 QIEE 2t XpAtO| IR BO| 10] HIZ2 T4 LS

—
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ZEZZ|Q Portfolio

Notation
713 i=1,2,...,n (RHAtS] 742)
Kl
xat K -rpar e =) K
Kﬂ
H 0, On O,
R HE] JlCiaolg E()=p=| *° | 2=seE covin=x=| 7 9= O
,Lln O-nl O-n2 Gnl’l
At 4olE: R,
wl
AR INER] W - w2
Wn
EEZ2(Q: V=) wk, (V=w'k), 48 753t (feasible) EEZ2|2 Y w, =1 (w'l=1)

NN

o2

) LEZ2|Q (Minimum Variance Portfolio) 7+A

minw'Zw subjectto w'l=1

w

'y
By Lagrange Multiplier Method, W ,,» = m

ZE Xpatel Zit A E( p )0t SEA (X )2 U0l 2 £ 715t 2 7|t E(R )1 #2 SEL-AZ(S)S
0|3t Elct,
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EZ2|2 Portfolio

[ _ _ — _
Of| x| - HEE%EIQCSV CEABAMIEEZQ

2rof Xpito| 7o 4~2f0] S0|H ZEZZ|

2 Fdo| oozt gig
ds=na.omit(read.csv("ZEZ2|2.csv"))

names(ds)

K=as.matrix(ds)

oneO=as.matrix(rep(1,nrow(ds)))
E=t((1/nrow(ds))%*%(t(one0)%*%K)) #expected revenue
S=cov(K) #covariance matrix
one=as.matrix(rep(1,nrow(S)))
W=(1/sum(t(one)%*%solve(S)))%*%(t(one)%*%solve(S))
#Minimum Variance Portfolio

ER=W%*%t(E) #expected revenue
VR=sart(W%*%S%*%t(W)) #variance of revenue

> W=(1/sum(t(one2)%*%solve(S)))%*%(t(one2)%*%solve(S))
> E%*%t(W)

[1,1 0.003010181

> sqrt(W%*%S%*%t(W))

[1,1 0.05088227
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EZ2|2 Portfolio

E|AEAM Minimum Variance Line

71ch =2 u, = sh= ZEEL(Q TS VElD ofxf. o Tt ohofl = ZEELZ 7 St 7|t 2|8 #=TE ZE
Z2|20|| sl 240 2L Mg 42 o] EEE F|a24Hd MVL 0|2 STt
minw'2w subjectto w'l=1Lw'u=pu
2w= A0S+ 4,1's,
By Lagrange Multiplier0 Method Y => T AMS &850l w=u b+a
1 — 2M71 lllv
A, 1
ZARMM /(S ZIARLM=5Y AT UH)0 U= VHESAZEZE|R)= LS =S DHEEICE
, , 0911 —-111.69
b=(1/2)*(M[L11*p S™+M7'[2,1]%1S™) 0.176 _26.46 -
[ => — ‘ : ~ 2
, , ~MVL . |4
Q:(l/z)*(Mfl[l’z]*u S*1+M71[2,2]*1 S*l) 0.076 100.84
- —0.0103 37.31
7|cH=E0] w,, O|HM Z[AZL @0 ZEEZ|R THEX| E4HRI™)2 T3zt 2Lt
Oy =Wy 'SWyy, =a'a+2a'bu, +b'bty
JHEZ2 HEFHAE O \/O 0033-0.518u, +86.1u; ~((3)
EEZ2|Q JHER]
« A (19| 7FEX|= Minimum Variance Portfolio2 |4 I8 7FSX|0|C (07| M= 7|chi4< 714 gl
< A (2)2] 7tEX|= 7|cH=2]0| , O|HM Z|A I 7S X|0|2&E 7tEX(7t 1, 2| &f0|CE o|E SH 7|cH 28 1% &
o1l SHHH F| A 9
M=matrix(c(t(E)%*%solve(S)%*%E,t(one)%*%solve(S)%*%E, >B
t(E)%*%solve(S)%*%one,t(one)%*%solve(S)%*%one), GE GM McDonalds Motorola
nrow=2,byrow=T) -111.6 -26.4 100.8 37.3
M2=2*solve(M) > A
b=0.5*(M2[1,11*t(E)%*%solve(S)+(M2[2,11)%*%t(one)%*%solve(S)) #b  GE GM McDonalds Motorola

a=0.5*(M2[1,21*t(E)%*%solve(S)+(M2[2,2]1)%*%t(one)%*%solve(S)) #a
a%*%S%*%t(a) #contant

2*a%*%S%*%t(b) #uv

b%*%S%*%t(b) #uv"2

a+0.001%*%b #MVP with 1% expected revenue

0.911 0.17 -0.076 -0.01

>#contant 0.003369275
>#uv -0.5184201
>#uv*2  86.11112
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EZ2|2 Portfolio

0911 ~111.69 021
0.176 2646 008 ] o )
Wy = * -> J}ER|7} 240|228 Jhs8t EEER|QE TAE
=ML —0.076 100.84 0.93 <
—0.0103 3731 036
2= OIC} -> feasible 5HX| %2

2oF 7|ch $2182 0.6%2 SHE, W'y, =

Feasible Portfolio

(0.24,0.017,0.528,0.214) ~ (4)

MVL: (y-& = 4, x& 0,)8 J2[x}

efficient set (E8X0l EXtM) : MVL(Z
20l sl = 2R M- 250l
X171 0.6% 2122 7HX|0] HAEM EE

efficient set0l| M= 7|Ch%=

uv0=0.006
sqrt(0.0033-0.518*uv0+86.1*uv0**2)

M HEHE 7HX A 2 T Fol 20| FAF EH ZEEZ|Q) oA ¢
FEAHM), o] MyolM ZEZZ|RE FJ5l0f Z[LELHS H=L, H(4)2] 715
E2|2E Fdsttt

20| B7fstH (@ EHINE B7I5H| ECH

HEZHRHQIY) = 0.057 (5.7%), 7|ci2! 0.6%2! AL
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EZ2|2 Portfolio

z ZEE2(Q 45

fuin

HRHHMVL ZEZ2(|R 1 o, =2 1, )2| 718X w, F[&Attk == u)ol (1-w) 7+EX]

QICHD 31Xl ME2 ZEZ2|Q0| 4012 R, =wR, +(1-w)R,
. M ZEZ2|20| 7|th40) - E(R, )= wE(R,)+(1-w)R, ~(7)

LM ZEZ2|Q0| EAt: V(RNeW):WZ‘/(RV):wZO'é ~(5)

2
(o)
3292 E(R,,)=H, =R, +w(ER,)-R)=R,+ GV (E(R,)-R,)=R, + O'W (1, — R,)

1% Vv
_ _ -R
W) ZEEZ QM : —RF+( ) v
. ,
(OllX) =X} Xpate| 7|Ci4=2lg 0.006( i, ), EEEXL 0.057(0,)0|1 22U XM +AZE 0.4%( R, )2t 51H,

MYl ZEERR: 1y, =0.004+0.003510, ~(6)

new new

uv=s5eq(0,0.01,0.001); sv=sart(0.0033-0.518*uv+86.1°Uv**2) |y =0 00417 (AL, 27) E(Rnew)
plot(uv~sv,type="1" w=0.091 (RI&RHA 7HER)
abline(a=0.004,b=0.002/0.057)

= A(7)E HOo™ QRAO| THEX|
w=0.091E 71& 2= C} g

IERHR| 7HSR|E 9.1%0|1 FLRX | THS
X|= 90.7%0|ct. —

0.008
1

0.008
1
[
[
|
[
|
[
[
[

. QIEIXIALL| JIER|7L S 0|QE QB(EEHRNO| s
=0} 518% (2212 0.417%0IEl) /& XA EX} 7} -
Fx|7twe

0.000

0.050 0.055 0.060 0.065 0.070 0.075 0.080

- YRR 2LAYRILO| 7HSX|E Fotr). fIEAtt 7HSX] w=0.091, FLIA 7S] (1-w)=0.907

< ASBEE f[g AtE VIERlE (1)1(2)7F 21E 7S A(0lEr 0.091%(0.24,0.017,0.528,0.214)
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