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Modeling the Momentum Effect in Financial Stock Markets
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Abstract: This research has two objectives: (1) to model and analyze the momentum effect, (2) to
propose a portfolio reconstruction algorithm that can use the momentum effect to obtain excess profit.
The momentum effect tends to be present in the stock market, and describes the phenomenon whereby

rising (declining) stocks tend to continue to rise (decline). However, because existing research does not

separate momentum effects from stock price fluctuations it is not always possible to obtain excess return

when working with an unknown data set that contains a momentum effect. In this research, we define a

new External Force Momentum Effect (EFME) model based on bias in stock price rises (declines). We
prepared an artificial data set that contained this momentum effect and constructed a portfolio with the
proposed algorithm. The relationship between the EFME model and excess return is then analyzed to

verify that excess profit can be obtained. Additionally, we confirmed that the proposed method can obtain
higher excess return than the existing method when applied to artificial and real stock data sets.
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Algorithm1 _ AddExternalBiasToGBM

non_bias,rising_bias, decline_bias := 0,1,2
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prob, strength := 0.2,1.07
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EB[M,J]:=initialize([0,0,non_bias])

for i=1,..., M do
for k=1,..., Jdo
t1:= UniformRandomNumber(1,N )
period := UniformRandomNumber(10,512)
t2:= t1+period
if 2>N then
bias_type =

2:=N



RandomSelect({rising_bias,decline_bias})
EBJi,m]:= (t1,t2, bias_type)

// adding bias to GBM
for i=1,..., M do
for k=1,...,Jdo
t1,t2, bias_type:=EB[i,m]
Bias(GBM;, t1,t2, bias_type, prob,strength)
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Number of portfolio component stocks u;
Portfolio reconstruction system PR ;

Output: portfolio Poan ;

t:=0; M= (MESy1,.., MESkn)
Let s¢ be all the stocks selected
By constructing a portfolio with s stocks selected at the
same ratio by PR, we make P1.

let P1= PR(s1) # Construct a uniform weight portfolio

while t > N do
t:=t+1;
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sk=get_MES_rank_topK(S,M,u)

let Ps= PR(st)

Pay= (Ps,..., Pn)
return Py
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