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Introduction
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What can we tell about a company from its website?
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A key question to ask
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How can we quantitatively measure the strategic 
positioning?

“Competitive strategy is about being different.”

-- Michael E. Porter 



Our Goal

● The purpose of this project is to develop a new analysis of the strategy of 
firms using text-based machine learning.

● The key insight is that distance in the initial statements made by startup 
companies can be partially indicative of their strategic positioning to each 
other, and this, in turn, could be an explicative factor of the future 
performance of the startup.

● The expected outcome of the project will be reproducible code and the 
improvement of the early version of the paper “Measuring Founding 
Strategy.” by Prof. Jorge Guzman and Aishen Li, which is the base of this 
project.
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Concept Overview
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Web-Scraping

Extraction of initial 
statements and 
relevant information 
from a representative 
sample of startups and 
public companies

Data processing

Data standardization 
and cleaning to 
eliminate noisy and 
atypical data

Strategy Score

Exploration of Natural 
Language Processing 
(NLP) techniques to 
determine the 
similarity of statements 
between companies 
and build a strategy 
score

Performance 
Prediction

Exploration of different 
performance variables 
and elaboration of 
statistical analysis to 
determine the 
predictive power of the 
strategy score on 
startup performance



Concept Overview
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Web-Scraping Data Standardization and Cleaning

Strategy ScorePerformance Prediction



Data Sources and Web-scraping
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Wayback Machine
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● Snapshot of target year
● Available links on level one depth



Data Sources

● 13,704 unique startups(2000-2020) 
● Database from Preqin
● Information sector is the dominance

● 22,333 public companies
● Database from Orbis
● Financial segment is the dominance
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Web-Scraping Process

● EC2 worker with 12GB RAM
→ 4 virtual machine with
extended RAM,25GB

● Multi-threading technique

● 218.6 days of continuous processing
→ finished collecting the entire universe 

of companies(more than 70 GB) in two weeks
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Data processing and result

● Data structure 
Concentrate all text in one single CSV file for each year.

● Language Consistency
Use the compact language detector v3 from Google to

detect the language and filter those text that were not
English.

● Outliers
Drop all companies whose website produces a text with
more than 1 million words.
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Strategy Score
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Strategy Score

Professor Guzman defined the strategy 
score as a measure of distance
between the strategic positioning of 
companies at their foundation.
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High strategy 
score

High expected 
profit

Challenge:

Numeric score



From text to the strategy score
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Word 
embeddings

A = (w1,w2,...,wn)

Cosine similarity between 
each pair of companies

Get the distances
Compute the strategy score 
for each startup using the 

closest companies 

Text



Word Embeddings

● Word embedding: words or phrases from the vocabulary are mapped to 
vectors of real numbers
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Word Embeddings (cont’d)

tf-idf

Assigns a weight to every word:

tf-idf(w) = term_frequency(w) x 
inverse_document_frequency(w)
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word2vec

BERT

BERT is designed to pre-train deep 
bidirectional representations from an 
unlabeled text by jointly conditioning 
on both left and right context in all 
layers



Strategy Score- Comparison

● Advantages of TF-IDF-based strategy 
score:
○ The highest variance
○ Simplicity

■ As a baseline model
■ Shortest running time

○ Served as a comparison with Prof. 
Guzman's previous work

○ Significantly correlated with 
Word2Vec-based and BERT-based 
strategy score.
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Performance prediction
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Design of Dependent Variables

● Continuous Variables (including 
log version)
○ Seed Funding
○ First Rounds of Funding
○ IPO value
○ Trade Sale value

● Binary Variables
○ Has Seed Funding 
○ Has IPO
○ Has Trade Sale

20 | Presentation Title Presentation Title

Detailed definition of each dependent variable 
can be found in the Appendix



Regression Results

● Seed funding
○ Our linear regression model with fixed-effects shows a positive relationship 

between our strategy score and the value of seed funding
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Regression Results

● Has Seed, Has IPO, and Has Trade Sales
○ Our logistic regression models show a significantly positive relationship 

between strategy score and good outcomes of startups.
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Conclusion and Next Steps
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Conclusion and Next Steps

Conclusion
● Multi-threading and concurrency techniques can significantly speed up the 

web scraping process.
● Compared with other text embedding methods, TF-IDF show advantages in 

simplicity, variance, and representativeness.
● TF-IDF-based strategy score shows a positive relationship with seed funding 

and good outcomes of startups, such as IPO and trade sales. 
Next Steps
● Measure performance using Word2vec-based and BERT-based strategy scores 
● Investigate the unexplained part of TF-IDF-based model
● Explore new strategy score definition
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Appendix

● Definition of Dependent Variables
○ Seed Funding

■ Seed_founding: Million of dollars invested in seed funding.
■ Log_seed: logarithm of (Seed_founding variable + 1)
■ Log_seed_zero: logarithm of non-zero values in Seed_founding variable

○ First Rounds of Funding
■ firstrounds_founding: Million of dollars invested in the seed funding and in the first four rounds 

(i.e. Series A, Series B, Series C, and Series D).
■ log_first_rounds: logarithm of (firstrounds_founding variable + 1)

○ IPO value
■ ipo_value: Value of the company (in millions of dollars) when it IPO
■ log_ipo: logarithm of (ipo_value variable + 1)
■ log_ipo_zero: logarithm of non-zero values in ipo_value variable

○ Trade Sale value (tradesale_value): Value of the company (in millions of dollars) when it was sold.
○ Has Seed Funding (has_seed): Binary variable that indicates if a startup has seed funding.
○ Has IPO (has_ipo): Binary variable that indicates if a startup has IPO.
○ Has Trade Sale (has_tradesale): Binary variable that indicates if a startup has an exit of type “Trade Sale”. 

These are startups that have been sold.
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