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Introduction
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What can we tell about a company from its website?

(D) Plan Your Next Trip:  Stay informed on which Delta destinations are open for travel and other FAQs at Coronavirus Update Center

A DELTA S BOOK CHECKIN MYTRIPS FLIGHT STATUS Travellnfo  SkyMiles  Need Help? seNwp  [lo6iN| (2 Q

LG A To Round Trip Depart  Return 1 Passenger

Ney Your Destination

Shop with Miles. Refundable Fares My dates are flexible Advanced Search ~

SouthweStQ FLIGHT | HOTEL | CAR | V.

TRAVEL UPDATES
Coronavirus travel restrictions, quarantine and testing information. Be in the know »

LEARN MORE

spirit coast to a winter getaway?

One-way as low as*

Book “ My Trips i Check-In H Flight Status ‘ $
Flight  Vacation  Car(?  Hotel(? Cruise 7 @ Round T
Book now
o [ < arp
v portort -> P *Restrictions, exclusions, andd@ffkout dates apply. 21-day advance purchase required. Seats and days limited. Select market
Q Where We Fly @ New Bag Prices and Optional Services

Winter Is The Ll
Season For 7 o%
Savings OFF

Your Flight

Additional terms may apply.
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A key question to ask

“Competitive strategy is about being different.”

-- Michael E. Porter

How can we quantitatively measure the strategic
positioning?

LUMBIA | ENGINEERING
Foundation School gin

4 | Measuring startup strategy and its evolution 7% The Fu Foun ceting and Applied Science



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

e 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.

e 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

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
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Strategy Score

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

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



Concept Overview

Web-Scraping Data Standardization and Cleaning

. 4 ——

Strategy Score

E Similarity 0.9

Similarity 0.7

Startup

Similarity 0.3

Incumbent 2

Performance

Strategy Score
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Data Sources and Web-scraping
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Wayback Machine

® Snapshot of target year

1T p——— , ,
= ® Available links on level one depth

Saved 16,687 times between December 5, 1998 and December 9, 2020.
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Data Sources

Startup distribution per year
1600

1400

e 13,704 unique startups(2000-2020) i

e Database from Preqin 1000
e Information sector is the dominance
60!
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e 22,333 public companies
e Database from Orbis
e Financial segment is the dominance
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Web-Scraping Process

® EC2 worker with 12GB RAM
— 4 virtual machine with
extended RAM,25GB

e Multi-threading technique

e 218.6 days of continuous processing

- finished collecting the entire universe
of companies(more than 70 GB) in two weeks

Process

Time

Type # companies Estimated time Estimated time
processing(hrs) processing (days)
Startups 13,677 174.8 7.3
Public Companies 396,896 5,071.4 211.3
Total 410,573 5,246 218.6
Estimated time process(hrs)
Size sample Performance (times)
Initial Multithreading
200 2.6 0.6 4.6
1,500 19.2 0.9 217
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Data processing and result

Year Total #of #of # of public # of websltes In  # of websites In other
companles startups companles englkh languages
L4 Data structure 2000 21 a9 172 25 15
Concentrate all text in one single CSV file for each year. 20| 397 51 3924 3755 220
2002 4055 EE 4011 3865 180
e Language Consistency e = = - =
2004 4855 142 4513 4457 188
Use the compact language detector v3 from Google "z0s| =0 147 3533 382 18
detect the language and filter those text that were not 2008 =357 e 5178 5202 155
. 2007 5656 221 5435 5475 181
EngIISh' 2008 5237 211 5026 5068 188
2009 5390 294 5096 5215 175
. 2010 6292 430 5862 5895 297
¢ OUtIIers . . . 2011 6304 539 5765 6137 167
Drop all companies whose website produces a text with , | ... res <o cens 120
more than 1 million words. 23| 733 8% 8437 7106 225
2014 7623 1014 6809 7334 289
2015 7815 1079 6736 7532 283
2016 6803 885 5918 6549 254
2017 7442 842 6600 7163 279
2018 5361 507 4854 5160 201
2019 5676 231 5445 5457 219
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Strategy Score
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Strategy Score

Professor Guzman defined the strategy Challenge:
score as a measure of distance U
between the strategic positioning of oo

companies at their foundation. < -

Pt ‘
|
Numeric score
High strategy High expected
score profit
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From text to the strategy score

TSSO e = _ R

1b'With the ever-growing  demands of todays world of e- > AixB;

conmerce, b-to-b integration represents the most —_— A-B =i

challenging obstacle to maintaining, enhancing and growing o W W W imilari = =

business relationships between both existing and potential 1/ 2/ ) n S/m//ar/ty(A,B)

trading partners. While most integration solutions represent ”A” X ” B” n 2 n 2

long term commitments and high costs, the Boomi Exchange Z Ai X z B’.

i=1 i=1

Series represents a landmark achievement in the industry.
With its advanced suite of integration tools, data driven
processing and scheduling, secure and reliable
communications and superior transaction management
capabilities, Boomi Exchange Server can significantly reduce
costs and lead-time, enabling you to focus on your core
business. Click here for a complete overview. Home
| Products & Services | Literature | Boomi Store | Industry
News Careers | About | Contact'

PlainText ¥ Tab Width:8 v Ln1,Col1 e INS

Word
embeddings

Cosine similarity between
each pair of companies

Text

o 1
S, = : zsdij
J€J
Compute the strategy score

for each startup using the
closest companies

dy,zg = 1 — similarity(A, B)

Get the distances
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Word Embeddings

e \Word embedding: words or phrases from the vocabulary are mapped to
vectors of real numbers

Bats can see via
echolocation. See the
bat sight sneeze!

o
—_—
—
o
—
o
—
o
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Word Embeddings (cont’d)

tf-idf

BERT

Assigns a weight to every word:

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

word2vec

Input layer Hidden layer Output layer

word2vec model architecture

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

wl Wt ) Cwe ) (Cws ) Cwa) (ws |
tovocan s | I I i !

ftm
[ Classification Layer: Fully-connected layer + GELU + Norm J

Lo ) (e ) (o J (o J [0 ]

Transformer encoder

Embedding

r 1 r 1
Cwi) (we) (w) (ws) (Cwe)
L, ! ! !

H
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Strategy Score- Comparison

Strategy score distribution (2011)

e Advantages of TF-IDF-based strategy - S
score: -
O The highest variance £
o Simplicity »
m As abaseline model T S Y
m Shortest running time (Lidf word2vec  Bert
O Served as a comparison with Prof. Mean 0.833  0.045  0.305
Guzman's previous work Variance 0.013 0.001 0.003
o Significantly correlated with — —
Word2Vec-based and BERT-based : 0227 0267
word2vec 0.22*%* - 0.36%*%*
strategy score. -
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Performance prediction
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Design of Dependent Variables

e Continuous Variables (including

log_ipo_zero

log_ipo

é,
log version) - C
portfoliocompanyid

O Seed Fundlng dealcounts i

O First Rounds of Funding e
seed_founding

O I PO Va | u e firstrounds_founding =

O Trade Sale value 'y
ipo_value

® Binary Variables has tradesale I

O HaS Seed Fu nding tradesale_value I
has_seed

O HaS IPO log_seed_zero =

O Has Trade Sale o

|

|

u

log_first_rounds

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

e Seed funding
O Our linear regression model with fixed-effects shows a positive relationship
between our strategy score and the value of seed funding

Strategy Score with Seed funding, Log (Seed funding+1),

Linear Regression: Log(Seed founding + 1)
and Log Seed funding (drop zeros)

Dependent variable:

6000 - ° °
log_seed
- 751 g2 oLS oLS oLS oLS
S - ‘ E (1) @ ® @
§ 4000- + . 8 Strat_score -0.144" -0.004 0.030 0.022
l§ S5 2 .. (0.066) (0.084) (0.044) (0.049)
;zé % ; Score Year F.E. No Yes Yes Yes
g 8 2 City FE. No No Yes Yes
5 2000- g 3 Industry FE. No No No Yes
§ %'“' Observations 7,463 7,463 7,463 7,463
° S R2 0.001 0.086 0.169 0.178
5 Adjusted R? 0.0005 0.084 0.081 0.090
Y e ] o ). Residual Std. Error0.866 (df = 7461)0.830 (df = 7442)0.831 (df = 6750)0.826 (df = 6741)
0.00 025 050 0.75 1.00 0.00 0.25 050 0.75 1.00 0.00 025 050 0.75 1.00
Strategy Score Strategy Score Strategy Score Note: ,O<O. 1,' p<0.05; p<0.01

&5 COLUMBIA | ENGINEERING

21 | Measuring startup strategy and its evolution e et Rt e g g Al Stenss



Regression Results

e Has Seed, Has IPO, and Has Trade Sales
O Our logistic regression models show a significantly positive relationship
between strategy score and good outcomes of startups.

Strategy Score with Has Seed Funding,

Has IPO, and Has Trade Sales Logistic Regression: Has Seed, Has IPO, and

Has Trade sales

1.00 - 1.00- e ®o oummmms 1.00 - SG®» @ SOOI
Dependent variable:
075 075 0751 has_seed has_ipo has_tradesale
() &) ©)
3 o g Strat_score -0.042  0.017 0.065"
Boso- = lo%0 Eow (0.038)  (0.010)  (0.028)
. - : Constant 0506  0.002  0.112"
(0.032)  (0.008) (0.024)
0.25- 0254 0.25-
Observations 7,463 7,463 7,463
/ . .
Log Likelihood -5,405.308 4,945.220 -3,193.073
0.00- 0.00- S — 0.00 - TT—— Akaike Inf. Crit.10,814.620-9,886.439 6,390.146
0.00 o.zsstrai);ssocor(gs 1.00 0.00 o.zsstrai);sstéor(‘);s 1.00 0.00 ozsiragéﬁs(:mr?s 1.00 Note: p<0 1; p<0_05’- p<001
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Conclusion and Next Steps
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Conclusion and Next Steps

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

web scraping process.

e Compared with other text embedding methods, TF-IDF show advantages in
simplicity, variance, and representativeness.

e 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

e Definition of Dependent Variables

o

O O O O

Seed Funding
m Seed founding: Million of dollars invested in seed funding.
m Log seed: logarithm of (Seed founding variable + 1)
m Log seed_zero:logarithm of non-zero values in Seed_founding variable
First Rounds of Funding
m 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).
m log first_rounds: logarithm of (firstrounds_founding variable + 1)
IPO value
m ipo_value: Value of the company (in millions of dollars) when it IPO
m log ipo: logarithm of (ipo_value variable + 1)
m 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.

INEERING

25 | Measuring startup strategy and its evolution RS el e



