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Recent Advances in Intelligent Algorithms
« AlphaGo

TECH

AlphaGo Software Storms Back to Beat

Human in Final Game Science & technology | Artificial intelligence i
South Korean Go champion Lee Se-dol grabbed a victory from the: The latest Al can work tthgS out WlthOUt belng taught

intelligence in fourth game, but couldn’t repeat the feat Learning to play Go is only the start

« Deepfake & Generative Al

The Economist explains

What is a deepfake? Al Gets Creative Thanks To
GANSs Innovations

FORBES » INNOVATION > Al

Computers can generate convincing representations of events that never happened
ChatGPT

« Transfer Learning

EEEEEE > INNOVATION

EEEEEE > INNOVATION

Machines Are Learning From

The Promise Of Transfer Each Other. But It's A Good
Learning For Crowd Analytics Thing ’
« ChatGPT

Business | Intelligence services . FORBES INNOVATION > Al

Investors are going nuts for ChatGPT-ish artificial intelligence GPT A Heralds An Enormous

Even Elon Musk wants his own Al chatbot PrOducthlty BOOSt, And A
CulurelJohnson B . Wrenching Transformation
ChatGPT is a marvel of multilingualism Of Work

It may make things up, but it does so fluently in more than 50 languages



Concerns...

The limits and challenges of deep leaming - TechTalks

HDSR i ounens - wneso THE lIMIts and challenges of deep learning
Why Are We Using Black
Box Models in Al When “Ever heard of the Al black box
We Don’t Need To? A problem?
Lesson From an
Explainable Al = Menu
VentureBeat a Science & technology | Generative Al

How generative models could go wrong

A big problem is that they are black boxes

Despite these concerns, can we make use of recent advances in intelligent algorithms in
economics & finance studies?



Analogy: When are blackbox predictors useful?
i ™ Fiir Elise

Eerresss

How Artificial Intelligence Completed
Beethoven’s Unfinished Tenth Symphony

https://youtu.be/RESb0QVkLcM

3 YouTube

Three Al Mozart Pieces -- composed using
MuseNet artificial intelligence by OpenAl

https://youtu.be/bRroa-Xip7o

m Al-Generated Fake ‘Drake’/"Weeknd’ Collaboration, ‘Heart on My
Sleeve, Delights Fans and Sets Off Industry Alarm Bells

loos gt

Research Article
Visualizing music similarity: clustering and mapping 500 Music Similarity Detection Guided by Deep Learning Model
classical music composers ,
Research Article

A Music Genre Classification Method Based on Deep Learning

Quantifying a complex process, even with a blackbox, can be useful — measure similarity


https://youtu.be/RESb0QVkLcM
https://youtu.be/bRroa-Xip7o

Today’s Main Idea: Quantifying Complex I/0O Mapping Using A Blackbox

Quantify production process/organization, and measure distances (compare functions).

Retail Firm

Manufacturing Firm

What if a manufacturing firm acquires a retail firm?
Using deterioration of prediction performance as a distance of industry’s production function

Other Application: Generative Al-based Counterfactuals
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A 32-Year-Old Nears Billionaire Status by
Using Al to Broker Japan Mergers

Shunsaku Sagami has built an M&A firm that uses a proprietary database and Al to
broker deals for companies whose founders are about to retire.

By Yoojung Lee, Min Jeong Lee and Yasutaka Tamura LIVE ON BLOOMBERG

May 15, 2023 at 4:00 PM EDT

Watch Live TV >

Listen to Live Radio >

Shunsaku Sagami saw firsthand the growing succession problem
among entrepreneurs in Japan, which is grappling with the world’s
oldest population.

Most Read

Markets
Stock Market Keeps Rallying, Defying
Doom Scenarios

The 32-year-old’s solution: using a proprietary database and artificial
intelligence to broker deals for small- and medium-sized companies
— largely those founded by clients now on the brink of retirement.

Markets
Hedge Funds’ Ultra-Bearish Oil Bets
Signal US Recession Angst

Pursuits
Disney Closes Florida Star Wars Hotel,
Scraps Plan to Move 2,000 Employees

Business

Morgan Stanley CEO Gorman to Step
Down Within 12 Months

Markets

BlackRock’s Wei Li Says the
‘Goldilocks’ Era is Over for Markets




Why Quantify Production Process/Organization?

BARRONS

COMPANIES FEATURE

Synergy Is a Myth: Cost-Cutting
Breaks Mergers and Acquisitions

Bristol-Myers Squibb (ticker: BMY) claims it can achieve $2.5 billion in cost
savings by 2022|from its takeover of biotech firm Celgene (CELG), for which it
is paying a whopping $90 biuionl including debt. Those equate to around a

sixth of the combined operating expenses of the two companies.

The consultancy examined 1,000 of the largest deals among public
companies struck during the past 10 years globally and found that the

synergy estimates in deals have increased to a new high every yearisince
2013.In 2017, the synergies announced publicly by acquirers reached 2.1%

of combined sales almost twice 2011's level of 1.1%.
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Bosses like to boast about synergies because, in theory, they should boost
earnings or cash flows of the combined companies by making a target worth
more to the acquirer than it is worth on a stand-alone basis. But those who are

too optimistic in their ability to cut costs run the risk of accounting write-offs if
the economic outlook deteriorates or the merged company fails to deliver on

its revenue and cost projections.

According to financial consultancy Duff & Phelpsj goodwill impairments |

increased by 23% to $35.1 billion in 2017|from the previous year, even

though the number of impairments remained roughly stable. That suggests
some bidders overstated the expected gains from their acquisitions.
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Why Half of All M&A Deals Fail, and Most research indicates that M&A activity has an| overall success rate of about

1 Forbes Leadership Forum Contributor ©
News, Commentary, and Advice About Leadership

50%—Dbasically a coin toss. [Chief executives of mid-market companies (generally

Why is M&A success such a crap shoot? The sad fact is that most deals look great

on paper, but

few organizations pay proper attention to the integration process-+

The Three Reasons Why Tech M&A  The

Deals Fail To Deliver Value

Chris Barhin Forbes Councils
Forbes Technology Council Commun ityVoice ©

MERGERS & ACQUISITIONS

The Big Idea: The New
Playbook

by Clayton M. Christensen, Richard Alton, Curtis Rising, and Andrew Waldeck

Risks for Synergies

Synergies are not effective immediately after the merger takes place.
Typically, these synergies are realized two or three years after the

failure ratelfor mergers and acquisitions is a depressing figure, hovering

somewhere between|70-90%| depending on which study you use. Yet the ones that

Avoid A Culture Clash

Bringing two companies together is not unlike a marriage. Sometimes opposites

Integration teams can play a pivotal role|in the first months or year of an

acquisition. They make it clear what needs to get done, who’s in charge and can

M&A Avoiding Integration Mistakes

Your approach to

transaction. This period is known as the

“phase in” period,

where

integration should be determined almost entirely by the type of acquisition| you’ve

made. If you buy another company for the purpose of improving your current business model’s

"HEY&H() *(+*, ()# ) &*+0"$&%601

operational efficiencies, cost savings, and incremental new revenues are

slowly absorbed into the newly merged firm




Related Literature

o I"HS"HU&"(#)%*+,%-#(.. [0+,1.&#)%2"#$"#%,)+*20-.

« Jovanovic and Rousseau, 2001, 2002; Rhodes-Kropf and Robinson, 2008.

« Harford, 2005; Hoberg and Phillips, 2010, 2016; Hoberg, Phillips, and Prabhala, 2014; Ahern, 2012; Ahern
and Harford, 2014.

« We offer a dynamic view of how firm boundary is reconfigured and influences corporate value and operating
performance.

« We also supplement the important product-based industry classifications pioneered by Hoberg, Phillips, and
Prabhala (2014) by providing a novel approach to quantify production process (comparing functions; focus on
inner workings of firms) (dis)similarity between a pair of industries under the conventional industry
classifications (e.g., SIC, FF).

o 30H2%A4(1+,*#)%*+ % (#$*+05*&0(+*6%-*70&*6
 Grossman & Hart, 1986; Hart, 1988; Hart & Moor, 1990; Bolton & Dewatripont, 1994; Hart & Holmstrom, 2010;
Baker, Gibbons & Murphy, 2002
« Sah and Stiglitz, 1986; Dessein, 2002; Dessein and Santos, 2006
« We relate organizational capital as latent factors of the underlying decision-making process of a firm in
making corporate M&A decisions.

o I"HS"HY.)+"HP)%*+,%7(.& [2"#$" #Y%0+&"$#*&0(+%"880-0"+-)
» Devos, Kadapakkam, and Krishnamurthy, 2008; Hoberg and Phillips, 2010; Deng, Kang, and Low, 2013
« We examine dynamic integration process and its performance implications.



Step 2. Test Network for Target Industry (B)
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Prediction Performance, log(MSE): NN vs. XGBoost
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log(MSE), Neural Network
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» Alternative specifications: ROA-Based Distances (Table 7, Table 8)

» Alternative fitting model: XGBoost (Table 11, Table 12, Table 13)

« Exclude Self-Industry Pairs (Table 12)
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 New measure of industry distance by incorporating recent Al-based algorithms in
econometrics

« Our measure captures the differences in the underlying production processes across industries

« Using both canonical and transfer-learning-based deep learning techniques, our measure helps
compare the layer-level differences between two industries’ production decision-making
processes.

« This novel approach is both economically and computationally meaningful.

« We show that the cost of integration of merged organizations is important in explaining

likelihood of mergers and the post-merger survival of the new organization.
« Our economically motivated industry distances tend to better capture the economic outcomes of
cross-industry M&A activities.

« Future Applications: task similarity (labor skills), bundling products, legal environment
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Transfer Learning

Definition
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Applications

LLMs like Google’s word2vec, BERT, OpenAl’'s GPTs.
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Simple Example: Unadjusted vs. TF Distance
(Two-Factor Linear Output Production)

e.g., Production Function for Baseline $5 " #75& Yittgs'
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VGG16 Image Classification
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THE FUTURE OF EVERYTHING

Music How Al That Powers Chatbots and Search

El]t Nzwﬂork Times | it ps:/ /www.nytimes.com,/2023,/04/19/ arts/music/ai-drake-the-weeknd-fake_html Q 3 3 (j'

ueries Could Discover New Drugs
AnA.L Hit of Fake ‘Drake’ and ‘The Weeknd’ Rattles the Music World Natural language processing algorithms like the ones used in Google searches and
A track like “Heart on My Sleeve,” which went viral before being taken down by streaming services this week, may be a novelty for now.1() penA"S ChatGPT prom ise to slash the time req uired to brinq medications to
the legal and creative questions it raises are here to stay. . .

market Artificial Intelligence for COVID-19
Ehe.’,\'mﬂorkﬁimzs hitps:/ /www.nytimes.com/2023,04/25/learning/will-ai-replace-pop-stars.html Drug D isco‘very and Vacci ne
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STUDENT OPINION Che U es | hims:/ " o Development
Will A.I. Replace Pop Stars? A.L Turns Its Artistry to Creating New Human Proteins
An A l.-generated track with fake Drake and the Weeknd vocals went viral. Would you listen to a song sang by a computer? Inspired by digital art generators like DALL-E, biologists are building artificial intelligences that can fight cancer, flu and Covid.
DEFENSE

Hol IyWOOd AT Drug Discovery Systems Might Be Repurposed to Make
How generative Al got cast in its first Hollvwood movie Chemical Weapons, Researchers Warn

Thle iort:/lcotmmhg TornA}-llonks and Robin Wright on-screen reunion, ‘Here," will feature astarring 4 qemonstration with drug design software shows the ease with which toxic molecules can be generated
role for Metaphysic’s Al.

News & Politics
The Deepfake Dangers Ahead

Al-generated disinformation, especially from hostile foreign powers, is a growing threat
to democracies based on the free flow of ideas

‘Deepflakes’ of Celebrities Have Begun
Appearing in Ads, With or Without Their
Permission
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« Advantages of Anomaly Detection Supervised Learning: ! %3/12

I Avoid Averaging (e.g., Strategic Discrimination)
I Imbalanced Sample Qb#+31+.%)M./(&)'#.1)

I Direction of Discrimination #($*+9(-)-$19)0.+%1&

« Advantages of GAN (& Neural Networks)

I Generate very realistic synthetic data (GAN)

I No a priori parametric assumption on nonlinearity
I Scales well for large number of inputs (big data)

I Mitigate overfitting (GAN)

Extraneous factors in judicial decisions
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