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1 Objective function

2 Initialize the bat population and

3 Define pulse frequency

4 Initialize pulse rate and the loudness

5 While (t < max number of iterations)

6 Generate new solutions by adjusting frequency, And updating velocities and locations/solutions
7 If (rand >r;)

8 Select a solution among the best solutions

9 Generate a local solution around the selected best solution
10 End if

11 Generate a new solution by flying randomly

12 If (rand < Ai & f(x) < f(x+) )

13 Accept the new solutions

14 Increase r;and reduce A;

15 End if

16 Rank the bats and find the current best X«

17 End While

18 Post process result and visualization
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Precondition: A training set S := (X;,y1),...,(Xn,Yn), features F, and number of trees in forest B.
function RandomForest(S, F)
H<9
foriel,.,Bdo
S0 « A bootstrap sample from S
hi < RandomizedTreeLearn(S(i), F)
H <« H u{hi}
end for
return H
end function
function RandomizedTreeLearn(S, F) 11 At each node:
f « very small subset of F
Split on best feature in f
return The learned tree
end function
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! Short-term market returns(SMR)

2 Short-term returns of new stocks(SRN)
3 Market trends(MT)

4 Company age

5 size of the company

¢ Annual sales(As)

" Return on assets(ROA)

8 Return on equity(ROE)

® Release price of the initial public offering(P10)
10 Operating Profit(OP)

1 Cash flow from operations(CFO
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Abstract

The purpose of this study is to predict short-term stock returns in initial public offerings using
random bat and forest algorithms. In this study, companies that were listed on the OTC
market of Iran for the first time during the period 1394 to 1399 were selected as a statistical
sample. MATLAB software was used to analyze the data. Two scenarios were proposed to
test the hypotheses. The first scenario was considered as annual and the second scenario as 6
years. Financial data with 11 factors: short-term market return, short-term return on new
stock, market trends, company age, company size, annual sales, return on assets, return on
equity, initial public offering price, operating profit, Cash flow from operations as influential
factors and excess return of the offered share relative to the influential operating market
entered the algorithms as input assumptions to predict the optimal amount. The results
obtained from the bat algorithm indicate that the bat algorithm was able to provide better
performance in predicting short-term stock returns in initial public offering in both scenarios
and is not much different. While the results of accuracy in predicting the random forest
algorithm in the second scenario compared to the first scenario has increased by about 12%.
The reason for this difference can be attributed to the large search space and the short duration
of the data for the random forest algorithm. It can be concluded that the use of emerging bat
and jungle algorithms in predicting short-term stock returns in initial public offerings can
help investors in predicting maximum returns and selecting the best stock based on a precise
and accurate model.

Keywords: Short-term returns, initial public offering stock, Bat Algorithm, Random Forest
Algorithm
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