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Algorithm 1 KALAMN FILTER Function: Input: price data, W = model variance, V=observation variance. Output: 6,

Function KALMAN FILTER (Z,)
Ift= then

Initialize 6oy < 2z,
Initialize Py <1

End if

Oojo-1 < éc—1|c—1-
Prje-1 < Pc—yc + W;.
Ve < Oye — Oge—1-

Se « Pje—r + Ve

Ift < Pclc—1sc_1-

Oue. < Ogje—q + Ke1i
Py < (I — keHy) Py
Store 0,,. and Py,
Return 6y,

End function
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Algorithm 2 Momentum: Input x: Log of index futures, Output: Momentum model portfolio.

# READ daily futures prices as X, where t is time stamp and n is the number of futures markets and x € R.
# rebalance () is a function that takes the current portfolio, computes the mean in-vestment in the futures market and buys and

sells so that capital is equally divided among futures markets.

# w=moving average window size

# ||t=(| I(lyl)v “(2,!)7 ey HI(M), where Il(i,!):<C(i,[)vP(i,[)>
# Cy is capital invested in futures contract | at time t
#P=(lwy, Ny, ..., Mlpny) position in portfolio.

# Py € {Buy. Sell} position of futures | at time t.

# KALMAN FILTER is the kalman is the kalman Filter Function as described in Algorithm 1.

Forl=1tondo

C0 < investment/n
P(I,O) «— Buy

End for

Fort=1to T do

Ct « rebalance (C.1)
Pie Pi-1
Forl=1tondo

Xiiy < get current price
Yiy < KALMAN FILTER(x(i,t) # kalman filter prediction
Ziy < moving average (Y.) iZf—w Yt
if X@i.0>Ziy then

if P(i,l) !=Buy then

P(i,l) — Buy

End if

Else

If P(i,t)z 1= Sell them
P(i,t) « sell

End if

End if

End if

End for
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Algorithm 3 Long Only: Input E: Stock returns, Output: Long Only portfolio.

# READ stock returns prices as &, ¢, Where t is time stamp and n is the number or stocks and &, ) € R
# rebalance() is a function that takes the current portfolio, computes the mean investment in the futures market and buys and sells

so that capital is equally divided among futures markets.
# ||t=(| I(lyl)v “(2,!)7 ey HI(M)), where Il(i,!):<C(i,!)vP(i,!)>
# Cyy is capital invested in futures contract i at time t.
# C(t) is capital value of the portfolio at t.
#P=(lwy, Ny, ..., Hlpy) position in portfolio.

# Py € {Buy. Sell} position of futures | at time t.

# Let S be set of sectors.

# Let sisasector CS.

# Let ¢ be set of equities iu sector S.

# Let e be single equity.

# Let £ be set of laggard stocks in a sector.

# laggard() is a function that returns [|e|/2],

(1.0) < investment/n

end for

fort=1toT do

C(y « rebalance (C.1))

forseSdo

£y < laggard (gs))

Fore € g do

Of Py = Own and e € £ then

Sell )

End if

End for

For e € £sdo

If pe.y=Not-own then

Buy

End if

End for

End for

End for
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Algorithm 4 Optimal Kelly: Input = QIM returns, Output = Portfolio returns.

# READ QIM returns as Xy, where t is time stamp and n is the number of QIM models.

# Py s the value of the of the portfolio at I.

# Wy, are the weights to allocate capital to the QIMs.

# C(y iuvestrneut capital.

# Il is portfolio at current time, , where Il = <Cg, Xy>/

# reallocate () is a function that changes the proportion of capital invested in different QIMs according there weights, <II(t),

W™,

# optimiser the optimiser uses the quasi-uewton approach with the Broyden-Fletcher-Goldfarb-Shanno (BFGS) algorithm.

X=|Xo X o

Xll
XTl
W(O) « 0
P(O) « 0

fort = 1toTdo

Wiy < optimiser (x¢)

¢y < reallocate (I—1y.- W)
Po < Xi=1 X<

end for

Xen
Xen

Xen
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