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“factor zoo”

asset pricing research is the application of machine learning (ML) techniques to address the “factor 

zoo” problem, because of its flexibility and measurement accuracy.





, Parra’s research also relied on historical stock price data, using information 







•

•

•

ℎ: 𝑋 →𝑌 𝑥 ∈ 𝑋 ℎ(𝑥) ∈ 𝑌
. The tree “grows” in a sequence of steps, 

𝑇



𝑔(𝑧𝑖,𝑡; 𝜃, 𝐾, 𝐿) =  ∑ 𝜃𝑘𝕀𝑧𝑖,𝑡∈𝐶𝑘(𝐿) 𝐾
𝑘=1𝐾 𝐿 𝐶𝑘(𝐿)𝐾 𝜃𝑘

𝑔(𝑧𝑖,𝑡; 𝜃, 3, 2) =  𝜃1𝕀(𝑠𝑖𝑧𝑒𝑖,𝑡 < 0.5)𝕀(𝑣𝑎𝑙𝑢𝑒𝑖,𝑡 < 0.3) +  𝜃2𝕀(𝑠𝑖𝑧𝑒𝑖,𝑡 <0.5)𝕀(𝑣𝑎𝑙𝑢𝑒𝑖,𝑡 > 0.3) +  𝜃3𝕀(𝑠𝑖𝑧𝑒𝑖,𝑡 ≥ 0.5)



𝐴 𝑆 𝜃𝜃

𝑣 ∈ (0,1)



•

•

•



•

•

𝐾(𝑙) 𝑙 = 1, … , 𝐿 𝑘𝑙 𝑥𝑘(𝑙) 𝑥0(𝑙)𝑥(𝑙) = (1, 𝑥1(𝑙), … , 𝑥𝐾(𝑙)(𝑙) )′𝑥(0) = (1, 𝑧1, … , 𝑧𝑁)′
𝑙 > 0 𝑘

𝑥𝑘(𝑙) = 𝑅𝑒𝐿𝑈 ((𝑥(𝑙−1))′𝜃𝑘(𝑙−1) )



𝜃𝑘(𝑙−1) 𝑙 − 1 𝑘 𝑙
𝑅𝑒𝐿𝑈(𝑥) = {0,  𝑖𝑓 𝑥 < 0𝑥,  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

The final output of the neural network is given by linear combination of the last hidden layer’s 

𝑔(𝑧; 𝜃) = (𝑥(𝐿−1))′𝜃(𝐿−1)
𝜃(𝐿−1) 𝑙 𝐾(𝑙)(1 + 𝐾(𝑙−1)) 1 + 𝐾(𝐿−1))

• 𝐿𝑜𝑠𝑠 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 = ∑(𝑦 − 𝑦̂)2
•



𝐿𝑜𝑠𝑠 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 = ∑(𝑦 − 𝑦̂)2  ×  10



𝑅2

𝑅(𝑜𝑜𝑠,0)2 = 1 − ∑ (𝑟𝑖,𝑡+1 − 𝑟̂𝑖,𝑡+1)2(𝑖,𝑡) ∈ 𝑇3∑ 𝑟𝑖,𝑡+12(𝑖,𝑡) ∈ 𝑇3
 𝑇3 𝑟𝑖,𝑡+1 𝑖 𝑡 + 1𝑟̂𝑖,𝑡+1 

rtificially lowers the threshold for “good” 

𝑅(𝑜𝑜𝑠,𝑟̅)2
𝑅(𝑜𝑜𝑠,𝑟̅)2

𝑅(𝑜𝑜𝑠,𝑟̅)2 = 1 −  ∑ (𝑟𝑖,𝑡+1 − 𝑟̂𝑖,𝑡+1)2(𝑖,𝑡) ∈ 𝑇3∑ (𝑟𝑖,𝑡+1 − 𝑟̅)2(𝑖,𝑡) ∈ 𝑇3𝑟̅



𝑡 𝑡𝑡 + 1 𝑅𝑡𝑙𝑜𝑛𝑔 =  1𝑁𝐿 ∑ 𝑟𝑖,𝑡+1𝑖∈ 𝐿𝑡 𝑡 + 1𝑡𝑅𝑡𝑠ℎ𝑜𝑟𝑡 =  1𝑁𝑠 ∑ 𝑟𝑖,𝑡+1𝑖∈ 𝑆𝑡

• 𝑅𝑡𝑙𝑜𝑛𝑔 𝑡 + 1𝑡
• 𝐿𝑡 𝑆𝑡 𝑡
• 𝑟𝑖,𝑡+1 𝑖 𝑡 + 1
• 𝑅𝑡𝑠ℎ𝑜𝑟𝑡 𝑡 + 1𝑡
• 𝑁𝐿 𝑁𝑆

𝑅𝑡𝐿𝑆 =  12 𝑅𝑡𝑙𝑜𝑛𝑔 + 12 𝑅𝑡𝑠ℎ𝑜𝑟𝑡

• 𝑅𝑡𝐿𝑆 𝑡



of the trading strategy is to evaluate the model’s abilit





𝑡𝑡 + 1 𝑚𝑜𝑛𝑡ℎ𝑙𝑦_𝑟𝑒𝑡𝑢𝑟𝑛𝑡+1 = ln (𝑃𝑡+1𝑃𝑡 )
• 𝑃𝑡 𝑡
• 𝑃𝑡+1 𝑡 + 1

𝑅𝑜𝐶𝑅𝑜𝐶
𝑅𝑜𝐶𝑖 = 𝑃𝑡 − 𝑃𝑡−𝑖𝑃𝑡−𝑖



• 𝑃𝑡 𝑡
• 𝑖 𝑖 ∈ [1,12]



•

•

•

•

•

•

based on the stock’s sector classification.𝑆𝑒𝑐𝑡𝑜𝑟_𝑟𝑒𝑡𝑢𝑟𝑛𝑖 =  ln ( 𝑃𝑡𝑃𝑡−1) 
• 𝑃𝑡 𝑡
• 𝑃𝑡+1 𝑡 − 1

https://www.bmv.com.mx/es/emisoras/informacion-de-emisoras
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𝑅(𝑜𝑜𝑠,0)2 𝑅(𝑜𝑜𝑠,𝑟̅)2
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Masa’deh, R., Alzoubi , H.M., Salloum, S. (eds) The Effect of Informat
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𝑹(𝒐𝒐𝒔,𝟎)𝟐



𝑹(𝒐𝒐𝒔,𝒓̅)𝟐
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risk, reflecting a country’s ability to meet external debt obligations, as well as its economic 

firm's debt, in simple words it measures the company’s total value

. It is used to compare a company’s value with the market, analyze 

the company’s operational efficiency and estimate its potential for future growth 



Enterprise Multiple = 𝐸𝑉𝐸𝐵𝐼𝑇𝐷𝐴

This refers to stock’s liquidity in the market, and is calculated by Economatica as 

𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 = 100 × 𝑝𝑃  ×  √(𝑛𝑁  × 𝑣𝑉)
•

•

•

•

•

•

It compares the market value of a company’s stock to its book value 

, which represents the accounting value of a company’s assets.



𝑃𝑟𝑖𝑐𝑒 𝑡𝑜 𝐵𝑜𝑜𝑘 𝑅𝑎𝑡𝑖𝑜 =  𝑀𝑎𝑟𝑘𝑒𝑡 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒

𝑃𝑟𝑖𝑐𝑒 𝑡𝑜 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑅𝑎𝑡𝑖𝑜 =  𝑀𝑎𝑟𝑘𝑒𝑡 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒
This ratio compares the company’s stock price to its free cash 

𝑃𝑟𝑖𝑐𝑒 𝑡𝑜 𝐹𝑟𝑒𝑒 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤 =  𝑀𝑎𝑟𝑘𝑒𝑡 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒𝐹𝑟𝑒𝑒 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒



day’s trading session on an exchange 
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𝑹(𝒐𝒐𝒔, 𝟎)𝟐
𝑹(𝒐𝒐𝒔, 𝒓)𝟐
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