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A brief history of AI
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What is Machine Learning and AI?
Computer Science

Artificial Intelligence (AI)

Machine Learning (ML)

Deep Learning

CNNs

RNNs

Gen AI

LLMs 
Transformers (ChatGPT)

Decision Trees

SVMs

Diffusers

GBMs
Certainly! 
I can help 
with that..

Big 
Data

Blockchain
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• Supervised classic AI
• Data = (Features, Target) 
• Data + Training → Model
• Model → Predictions 
• → Use accurate prediction to do something better

• Generative AI
• Data = text, images, video, signals
• Model → More of same data
• → Produce more of something

Classic AI vs Generative AI
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UNSUPERVISED CLASSIC AI: 
CLUSTERING

ID Gender Weight Height Age Shoulder Chest Waist Hip …
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AI + HUMANS > HUMANS

The Wall Street Journal
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AI-ASSISTED VALUATION (“MULTIPLES” “COMPS”)
THE MAGIC: LEARNING FROM THE DATA

Specify a 
model

Sales growth > 
20%

Sales growth> 
30%

Gross margin> 
60%

Y N

Y N
Price/sale

s = 18
Price/sale

s = 15

Y N
Price/sale

s = 20
Price/sale

s = 18

Let the machine 
learn from the 
data
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AI-ASSISTED VALUATION (“MULTIPLES” “COMPS”)
USING GRADIENT BOOSTING MACHINES
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AI-ASSISTED VALUATION 
HIGHER ACCURACY IN “SMALL DATA”

Geertsema and Lu (2023)
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AI-ASSISTED VALUATION 
BUILD TRUST THROUGH UNDERSTANDING: SHAP

Explainability: SHAP values (SH ̲apley A ̲dditive exP̲lanations)

Individual SHAP values for Moderna (December 2019).

Target: the log of the market-to-book multiple (lnm2b)
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AI-ASSISTED VALUATION 
BUILD TRUST THROUGH UNDERSTANDING: PEER WEIGHTS

“Peer” is not a “Yes/No” choice anymore
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AI-ASSISTED FINANCIAL FORECASTING 
THE WORKING PAPER
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Balance Sheet 2023 2024 Profit and Loss 2023 2024 Cash flow statement 2023 2024
Current assets 214.93   233.17   

Cash 189.22    198.00    Revenue 348.00    336.00    Operating activities 62.38       30.37       
Debtors 15.71       15.17       Less: Cost of goods sold 240.00    240.00    Cash received from sales 332.29    320.83    
Stock 10.00       20.00       Gross profit 108.00    96.00       Last year debtors received -            15.71       

12.60       -            Less:  Admin expenses 7.70          7.70          Cash paid for stock 208.33-    208.33-    
Long-term assets 179.40   179.40   Less: Salaries 25.00       25.00       Last year creditors paid -            41.67-       

Fixed assets 167.40    167.40    EBITDA 75.30       63.30       Admin expenses 7.70-          7.70-          
Investments 12.00       12.00       Less: Interest expense 1.20          1.20          Salaries 25.00-       25.00-       

Less: Depreciation 12.60       12.60       Interest paid 1.20-          1.20-          
TOTAL ASSETS 394.33   412.57   Net income before tax 61.50       49.50       Tax 27.68-       22.28-       

Less:  Tax 27.68       22.28       
Current liabilities 44.67       44.67       Net profit after tax 33.83       27.23       Investment activities 192.00-    12.60-       

Creditors 41.67       41.67       Less:  Dividends 11.16       8.98          Net investments made 12.00-       -            
Short term debt 3.00          3.00          Retained earnings 22.66       18.24       Net investments in fixed assets 180.00-    12.60-       

Long-term liabilities 27.00       27.00       Financing activities 318.84    8.98-          
Debt 27.00       27.00       Capital contributions 300.00    -            

Net debt issued 30.00       -            
TOTAL LIABILITIES 71.67       71.67       Dividends paid 11.16-       8.98-          

Equity 322.66    340.90    Net cash flow 189.22    8.78          
Capital 300.00    300.00    
Retained Earnings 22.66       40.90       

TOTAL EQUITY + LIABILITIES 394.33   412.57   

AI-ASSISTED FINANCIAL FORECASTING 
FINANCIALS HAVE INTERNAL STRUCTURE
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Core items 
in bold

AI-ASSISTED FINANCIAL FORECASTING 
CORE ITEMS ARE ALL YOU NEED
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Calculated 
items

AI-ASSISTED FINANCIAL FORECASTING 
YOU CAN CALCULATE THE REST
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HIGH INTERDEPENDENCIES AMONG LINE ITEMS
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LEVERAGE THE INTERDEPENDENCIES: 
CHAINED PREDICTIONS

Step 1: predicting sales
Step 2: given the predicted sales, what should 
be the predicted costs of goods sold?
…(the chaining method!)
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Predict each core item in turn

Start here

End 
here

Sales

COGS
Accounts Payable

Accounts Receivable

Inventory

Long-term debt

PP&E

Expenses

Dividends

Pref Dividends

Short-term debt

Interest expense

With Chaining
(Use previously 
predicted items
as features for the 
next prediction)

20



© Vlerick Business School

AI/DATA-DRIVEN + HUMAN ACCOUNTING KNOWLEDGE

21



© Vlerick Business School

DOES “CHAINING” MAKE A DIFFERENCE?
PERFORMANCE “GAP”

Gap: reduction in errors moving from parallel 
to chained predictions
Matters more for difficult to predict firms (small, 
distressed, loss-making, low-investment, young, high 
sales=prediction error)
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CAN PREDICTED FINANCIAL STATEMENTS 
ANTICIPATE ACCOUNTING IRREGULARITIES?
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OVERVIEW OF THE PREDICTION METHODS
      AND    COLLABORATION
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CLASSIC AI (TREE-BASED MODEL) USE CASE: 
EARLY-WARNING SIGNAL FOR CEO DISMISSALS
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CLASSIC AI (TREE-BASED MODEL) USE CASE: 
EARLY-WARNING SIGNAL FOR CEO DISMISSALS

Machine prediction Reality

+
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(OPTIONAL) CLASSIC AI USE CASE: 
HOW MANY INVESTOR STRATEGIES? (CLUSTERING)
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CLASSIC AI (UNSUPERVISED) USE CASE: 
HOW MANY INVESTOR STRATEGIES? (CLUSTERING)
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(OPTIONAL) LLM USE CASE: 
THE VALUE OF BEING SPECIFIC
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LLM USE CASE: 
THE VALUE OF SPECIFIC ESG STRATEGIES

“…may invest in companies that focus on 
lowering the cost of healthcare, combatting 
the opioid epidemic, or offering ethically 
sourced products.”

A specific ESG strategy

“The investment team may also consider the 
risks and return potential presented by 
environmental, social, and governance (ESG) 
factors in investment decisions.”

A generic ESG strategy

Shi, Han, Lee and Lu (2024)
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SELF-SUPERVISED LEARNING: HOW DOES AI 
READ AND WRITE?

He loves durian juice.
He loves orange juice.
He loves ___ juice.

Fruit Human Tropical
Orange 1 0 0.1
Durian 1 0 0.8
Boy 0 1 0
Mother 0 1 0
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PRETRAINED LLMS: MISSION IMPOSSIBLE 
BECOMES POSSIBLE
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Thank you!

helen.lu@vlerick.com

https://www.linkedin.com/i
n/helen-lu-52760a15/ 
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