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2019 Semester 1: Mid-Term Equation Sheet
Hand in at Exam End

NAME: D #:

my = % Sz — 2], 5 = \/ﬁ o — )2

_ N? ms (N—-1)(N-2)
skewgs = (N—l)(N—Q)?’ \/ 6N -sk:engféN(O,l),
B N2 (N +1)my — 3(N — 1)m3
mm“‘hN—MN—mw—@< = ﬂ’

. kUTtKS fé N(O, 1),

(N —1)(N —2)(N — 3)
2AN(N + 1)

. St (i — )y — 9)

Pzy = .
VIR (=27 SN (s - 9)?
X —u ; p—0 ;
—= ~IN-1, 1 ~IN-2.
= V1= 5=
1 14+ p 1 1 -
2:21n<1+’f>, CH‘):2m<1+pHo>’ L N
—p — PH, N-1 + (N-1)2
N(0,1 2

ty = (7), X3:Z12+Z22+"'+sz Fy’n:X;//V

x?% Xn/77

c(t) = St)eTIN(dy) — e " TDXN(dy),
p(t) = e_T(T_t)XN(—dQ) — S(t)e‘p(T_t)N(—dl),
; 1n<%)+(r—p+%02)(T—t) ;
= , an
! oVl —t
dg = dl —U\/T—t.
p=c= 5T 0480T =1
Pt Pt
R, = —1 =in(l+R) =1
t P, Tt n( + t) n <Ptl>

Ry hy 011 012 ... OIN
éz 32 7};: ho V= O21 O22 ... O2N 7

Ry hy ON1 ON2 ... ONN
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Rp =I'R, E(Rp) = 'E(R), and 0% = I'Vh.

R, = Rp + Bn(Rp — RF) + pu,
Rp = Rp + Bp(Rg — Rr) + pp.

Rp — Rp (Rp — Rp) — (R — Rp)

= [Bp(Rp — Rr) + pp] — (Rp — Rp)
= (Bp—1)(Rp — Rr) + ppr
= B (Rg — Rp) + pr

Yvp = J/V(Rp— Rp)
= (1 Bp)2 0} +wh.

pp = (Rp— RF) Bp-(Rp — Rp)

wp = \/ \/O'P PUB

Kp
op

benchmark timing

benchmark return stock selection

e + (Bp—D(up+d5) + ap
& +  (Bp-Doy  +  wp
~— —_— —
benchmark risk benchmark timing stock selection
RAA:OLP—)\RLU%), RTAAIQP—)\RW%—TC

ot U'ha =1, 1o = B.jI, 02 = WV ha, 0w = B,V Iy,

— 1 R _ _ 15
he = = {1CVH0) = AV Dlpp + B0 - AV D]}
A=V, B=ji'V i, C=r'V7', and D = BC — A? (all ax).
- pp — Rp —1/= T V- 1(i—Rri)
P (/I—RFD/Vil(,J—RFD (H’ Faa T TV I(i—Rpi)
column vector of weight in risky assets for given up
_ B .D ) _ /
w0 = BB+, V=B E B4
(1xK) (Kx1) (NXK) (KxK)(KxN) (NxN)
UT + 0\/T 2,
1 N N 1 N N
= —Z / > orn, A2—ZT3/T = > r
N n=1 n=1 Nn:l n=1
E(j) 1
V(i) o’
1w N
E(C}Z) = 0'2 + N — 0'2
20’4 4,[120'2 N
V(Y = 20
(%) v T
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[Tp10g — Tt = a+ Bpio[re: — Trd + €
= ﬁ(tﬁ)o,t = a+ BElre: — rrd + e
= Fpo = Tp+a+ BN — 7
C 1
PVA=—|1— ——
-
C L+g\"
PVGA= " |1- ()
R—g[ 1+ R ]

IR=1C xVBR

EPS B 1 1

© EVA;
Pr=B+) ———,
! ' ; (1 + Te)z
Biynv=B+ NIy — Dy, EVA ;= NIy — 1By
Py | (ROE; — e Biyia
LA Te). ( )
Bt ; [( (1 + 7”6)1 Bt
~ - ~ . . 2 * ~
E(C) COU<C7 RM) (E(RM) RF)/JM and PV = E (C) ’
1+ Rp 1+ Rp

PV =

T = i+ Biree + it
Uz‘t|~7:z' t—1 N(O, hz’t)
hit = ~Yoi + Y1ty 1 + Yaihi —1-
(ABM) P,=p+P_1+¢, ¢ lIIDN(0,0%)
(GBM) InP,=p+InP_,+¢, ¢lIIDN(0,0%)

[E(Pia|Pyy, Piq,y. o) = P = [E(Py1 — Bi|P,, Pq,...) =0

Dimson Rj; = a+ B_1Ry—1 + BoBRae + BriRarer1 + €54
Bpimson = B-1+ Bo + BH

Scholes-Williams for each of At = —1,0,1, R;; = a + BatRu+ar + €5+, where

6—1 + Bo + B+1

= - , and p(1) is auto-corr of index
Bsw 1425 (1) o( )
R _ (Rsypi+ Rsyme + Rsymy Rp/r:+ R/ + Ry
SMBjt = - .
3 3
R _ (RS/H,t + RB/H,t) (RS/L,t + RB/L,t)
HMLt = 5 — 5 )

E(R;) — Ry = b;[E(Ry) — Rp] + s, E(SMB) + h; E(HML)
R; — Ry = a; + bi(Ryr — Rp) + s,SMB + h; HM L
R;i=E(R;) +b101 + ...+ bixdx + €, 01 =Ry — E(Ry)
E(R;)) = Xo+ Aibin + ... + Axbik, A\ = E(Ry) — Rp

END



