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Abstract

Objective

This research aims to develop a novel model based on the Gradient Boosting algorithm and
Transformer architecture for accurately predicting corporate valuation ratios at the time of an
Initial Public Offering (IPO) in the Iranian market. Contrary to traditional approaches
focusing on first-day returns, this study evaluates the relative pricing of companies through
three key ratios: Price-to-Book Value (P/B), Enterprise Value-to-Total Assets (EV/TA), and
Enterprise Value-to-Sales (EV/S). Given the complexities of the Iranian market, including
severe economic volatility, chronic inflation, economic sanctions, and regulatory restrictions,
this research provides an efficient tool for investors, underwriters, and regulatory bodies to
make more informed decisions.
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Methods

This quantitative applied study analyzes data from 163 companies, including 42 firms listed
on the Tehran Stock Exchange and 121 firms traded on the over-the-counter market
(Farabourse), covering the period from 2013 to 2023 (1392-1402 in the Iranian calendar).
This period encompasses diverse economic conditions, including severe sanctions, currency
fluctuations, recession, and economic booms. Independent variables included firm-specific
financial features (size, debt ratio, profitability, return on assets, profit margin, cash flow
ratio, financial leverage, and weighted average cost of capital) and macroeconomic variables
(inflation rate, main stock market index, sanctions index, exchange rate, and interest rate).
The proposed architecture is a hybrid of Gradient Boosting Decision Trees, Long Short-
Term Memory (LSTM) networks, and self-attention mechanisms, optimized through an
Automated Machine Learning (AutoML) architecture search. The optimal model
configuration consisted of a learning rate of 0.001, 150 decision trees, four time steps, and
three self-attention layers. The proposed model was compared with traditional methods (i.e.,
linear regression) and advanced approaches, including standard gradient boosting algorithms,
random forests, and recurrent neural networks. Model performance was evaluated using ten-
fold cross-validation and bootstrapping.

Results

The results demonstrated the decisive superiority of the proposed model in predicting all
three valuation ratios. For the Price-to-Book Value ratio, the developed model achieved an
R2 of 0.853 and a Root Mean Square Error (RMSE) of 0.497, representing a 60%
improvement in prediction accuracy compared to Linear Regression (R2 of 0.534). In
predicting the Enterprise Value-to-Total Assets (EV/TA) ratio, the model achieved an R? of
0.865 and reduced the Mean Squared Error (MSE) by 69%, from 0.152 to 0.047. For the
Enterprise Value-to-Sales ratio, an R2 of 0.846 was achieved, showing a 67% improvement
in accuracy over traditional methods. Other advanced models also performed acceptably but
did not reach the level of the proposed model. Cross-validation tests confirmed the model's
high stability with a very low standard deviation (around 0.01), indicating its generalizability
and reliability under various conditions. Variable importance analysis revealed that the
inflation rate acts as the second most important factor across all models, with an average
importance of 0.19, indicating the profound impact of macroeconomic conditions on
corporate valuation in the Iranian market. Return on Assets (ROA) was identified as the most
influential financial performance indicator for the P/B ratio (0.210), Profit Margin for the
EV/S ratio (0.225), and Cash Flow-to-Assets Ratio for the EV/TA ratio (0.2).

Conclusion

The findings emphasize the importance of employing novel machine learning techniques in
predicting IPO valuation ratios. The developed model, by reducing prediction error by 60%
to 69%, provides an advanced tool for underwriters, investors, and fund managers to mitigate
the risk of undervaluation or overvaluation. The identification of the pivotal role of the
inflation rate highlights the high sensitivity of valuations to macroeconomic conditions in the
Iranian market. This research contributes to three key areas: introducing a novel hybrid
architecture, providing a comprehensive validation framework, and identifying the
differential importance of variables for various valuation ratios under unstable economic
conditions.

Keywords: Prediction, Initial Public Offering (IPO), Gradient boosting algorithm, Machine
learning, Iranian capital market.
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1. Deep Gradient Boosting Transformer (DGBT)
2. attention mechanism
3. MART-LSTM Layer
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1. Self-Attention Boosting (SAB)
2. Dynamic Feature Transformation (DFT)
3. Gradient-based Neural Architecture Search (GNAS)
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   y it


  M 2 B   and   V 2 A   and   V 2 S


    M B   a n d   E V A   a n d   E V S  i t   = 𝛼 + f  (   𝛽 1   W A C C  i t +   𝛽 2   R O A  i t +   𝛽 3   L e v e r a g e  i t +   𝛽 4   P M  i t +   𝛽 5   E P S  i t +   𝛽 6   S i z e  i t +   𝛽 7   F i r m   A g e  i t +   𝛽 8     C F  T A  i t +   𝛽 9   I n f    i t +   𝛽 10   F X   S h o c k  i t +   𝛽 11   n c t i o n   I n d e x  i t )


    E q u i t y   V a l u e  i ​ = (     M a r k e t   V a l u e    B o o k   E q u i t y  P e e r s - ​ ​ ​ ) ×   B o o k   E q u i t y  i


  (     M V -    B E  P e e r )


    B E  i


    E n t e r p r i s e   V a l u e  i = (     E n t e r p r i s e   V a l u e -    A s s e t s  P e e r s ) ×   A s s e t s  i ​


      E n t e r p r i s e   V a l u e -    A s s e t s  P e e r s )


    A s s e t s  i ​


  E V = M a r k e t C a p + T o t a l D e b t − C a s h  


    E n t e r p r i s e   V a l u e  i = (   E   n t e r p r i s e   V a l u e -  S a   l e s  P e e r s ​ ) ×   S a l e s  i ​


    E   n t e r p r i s e   V a l u e -  S a   l e s  P e e r s


    S a l e s  i ​


    W A C C  i , t ​ = (   E  V ​ × R e ) + (   D  V ​ × R d ) × ( 1 −   T  c ​ )


    T  c


  R O A =   N e t   I n c o m e  T o t a l   A s s e t s


  L e v e r a g e   R a t i o =   T o t a l   L i a b i l i t i e s  T o t a l   A s s e t s ​


  ع م ل ی ا ت ی   س و د   ح ا ش ی ه =   ع م ل ی ا ت ی   س و د  ف ر و ش   ک ل   ∗ 100


  EPS =   خ ا ل ص   د ر آ م د − م م ت ا ز   س ه ا م   ب ا ب ت     پ ر د ا خ ت ی   س و د    د و ر ه   پ ا ی ا ن   ع ا د ی   س ه ا م   ت ع د ا د


  F i r m   A g e = Y e a r   o f   I P O − Y e a r   o f   E s t a b l i s h m e n t


  C a s h   R a t i o =   C a s h   a n d   E q u i v a l e n t s  T o t a l   A s s e t s

