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pISiEresentation; in Out,ljne

SRREVIEVVTINE Nistory of the! PNOCESS LY WhICH economics
JelECNnathiEnatical fONE

== i

e be a colple major predictions from; classical

SRoMics whichido not appear consistent with observed
XPENENCE

—

BRIDIsclssion of an influential 1990 paper by Paul Romer on
e = Btonomic value of knowledge, that many believe

j';‘:- =provides the key insight that brings classical economic

: theory Into consistency with observed experience

® Present empirical research which try to discern whether
pehavior of US public companies IS more consistent with

the classical view, or the post-Romer perspective on
ECONoOmIC Processes




ACiIeWIedaement

SRIENPESERUANGN Was INSPIred By a ook, Arowieage
GlaareVvealin or Nations, Written by David Warsh
BBl ow member of: the Boston Economics Club,

S Eolimereconomics writer for the Boston Globe

—

- -you Aaven’t read it, you should. It's a marvelous book
J-_:“that ieally sets out the contextual basis for mathematical
=Seeconomics and guantitative finance
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e Best of all, it reads like a novel, making it a lot easier to

read If you were like me and hated economics classes In
college




EIBIGIISSUES The Contrbution of
MIGIIEWOE tor ECONoMIC Growth s

> Melrlye Eaictions of classicalleconemics; have net seemed consistent
Wiiig f:‘cll WeHUREXPENENCENCIAssICalEBYApIEaictS thatlangesfilms
SHENIENIE able tor galn economies ofi scale, offer cheaper prices for
ENREEedS and eventually drive smaller competitors out of
.'ous]n@ NECHIEVIng a moenopaly.

Cleisis cal theery alse predicts that poor countries will achieve fast
grr» fthrthrough providing cheap labor, eventually catching up with
StliErdeveloped world. Experience suggests that these two
P edlctlons are not widely observed outcomes.

= In a very influential paper in 1990, economist Paul Romer formally
Incorporated knowledge and technical advancement into the
mathematics of economic theory. His most elemental contribution
IS the distinction between traditional goods (e.g. an apple or a
house) which cannot be simultaneously consumed by more than
one consumer, and “non-rival™ goods (e.g. software or a movie)
that an infinite number of consumers may simultaneously enjoy.




IMERETIERHiStory.of Econ 10dsEaryFDay s

iy Adam Smith;, “An Inguiry mto the Nature and
SWSES Ol tiae\Wealithl of Nations™
= ,:un read despite being 950 pages
BNIVOBIT R, Malthus, “An Essay on the Principles of
SPopUlation”
= == Vlhere the “dismall science” got its name

== \We start to see some math: Malthus thought resources grew
linearly, while population grew exponentially

s Malthus corresponded for years with David Ricardo
— They agreed on most points
— Ricardo published in 1817, Malthus again in 1821




ViEWIsEerKarisVians “Gotuize

lENIPUIrgERISIe;, duUifng Its rule ol scarce one hunadread
yeelsyhasicreated more massive and more colossal
PIeulchve fonces than all preceding generations
LWOOEthENR Subjection of Nature’s forces to man,
f_ﬂ= ey, application of chemistry to mdustry and
’ﬂculture steam navigation, electric telegraphs,
Eanno|of whole continents for cultivation, canalization
Sorrivers, whole populations conjured out of the ground -
What earlier century had even a presentiment that such
productive forces slumbered in the lap of social labor.”

he Communist Manifesto




NSO 01 Ecen, 104, MiddieFAges

o ML =Pricloles gf Paliticel =i/
PJ ys IO eEnds against the middle
—In

chiapter 12, he reiterates “diminishing returns” as the
_ndamental principle of economics

_—:*' Chapter 13, he says the effect of diminishing returns can be
‘“temporarily suspended” by technological advancement
h uhe 1860s, economists rediscover the concept of
= “utlllty”, first put forward by the Swiss mathematician
Bernoulli in the 1740s.
— Jevons, Gossen, Menger, and especially Walrus in Lausanne

— Utility functions allowed for application of calculus to study the
Influence of incremental changes to inputs
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NISIEIYAOIFECON 104, Getting Viea ey

-

sPSPAlrearViarshall at Campridge, “Principles of
SONBMICS”
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EEd ey address the inherent contradictions in classical economic
SUEERy by Introducing “externalities”

| __'TThings like teclhinological change and the accumulation of
= Knowledge are “external” to the basic economic process of
= production functions ruled by supply and demand

~ & John Bates Clark characterizes the market good and

Services as a giant calculator, optimizing marginal costs
and benefits

— The basis off modern concepts of market efficiency
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SIBeNy ofi Econ 101, 20" Century

SREGINTIOST of the 20 century Econemists; follewed
Viershelliseicibimsthaknewledeerancrechnclegica
PIGUNESSIWErE “external” to actual production functions

JermiViaynardl Keynes, Joseph Schumpeter, Paul
c_ljslelson, and Milton Friedman maintain the
Eexiernality concept” in various forms

== /s Warsh put its, economists viewed knowledge and

=== {echnological progress much like a bad waiter in a restaurant “its

——

_— not my table”.

s A dissenter was Allyn Young, who wrote “Increasing
Returns and Economic Progress”,
— had the idea of technical progress as a driver to growth

— But couldn’t back it up with math, which by then was the
language of formal economics
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—
RElINROmEr Makes the Breakthrougp

SNIIRC00, PaulcRemer published “EnCdogenous
Tecnnolugleal Chrnlee o iha ozl g Raoljigzll
ECOfO[f1Y

— Q:\r Vranrextension and mathematical formalization of 1956
JEpEIToy Robert Solow

- _‘Insnght Tfhe distinguishing feature of

5 Fchnology as an Input Is that it Is neither a

¥-5 ~=cenventional good, nor a public good; it is a non-
= “rival, partially excludable good”

s Conventional goods are about things, and non-rival
goods are about ideas. And there is a lot more
economic value in selling ideas because you can have an

Infinite number of consumers simultaneously
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iglly Excludable” Matters A Lot

SR GIEES HEImINeIo0ys-EXxcludable* 0eeas are these

WHERENECCESS) Can e limited By legalimeans such as
PELENIOIE COPY/HgIT

WarShispends an entire chapter on an economic
r;_g' jparsen; ofi two icons of technological progress

= Bl Gates, Harvard drop-out but founder of Microsoft
'—~ =" J.C.R. Licklider, the MIT professor who really was the guy who
started the Internet
s | thelr personal lives, Gates made a lot more money,
put the economic value of the Internet to global society
IS estimated to be several orders of magnitude times the
market cap of MSFT




tWhat Does All this Have to Do with
RICKINEFSTOcks 2 g™

SNEEISESUImmalize. a few ideas

— Urider classica] ecarlolics, [lfe/g s selatilel ezl 2capeple&s e
Staleasedion specializationr o labor that allows them to drive
singll competitors out of business. Pricing power then allows for
mc EpelIStic proefits for large firms. Industries dominated by a

l2iger firms should be more profitable

—;9 I the ether hand, concentration of market share acts as a
Eaifier to entry for new firms, making things less risky for
S existing firms. If things are less risky, market equilibrium
= Sluggests that industries with concentrated market share should
- Rave lewer returns

— Young argued contrary to the classical beliefs about the
“decreasing marginal return to capital”, R&D was expensive, so
technological progress would be concentrated in large firms able
to finance the costs of “going to the next level”.

— Romer argues that technological progress and innovation drive
growth, so industries where intellectual property is a large input
should grow the fastest




DEIENO anrExXpermentaes

S IGRESTWAICH of UAESE competing |deas may have some
Yeller oy evaluation ofi individual firms or industries by
mva We put tegether a data set

_ All US public companies listed on NYSE, AMEX and NASDAQ

J‘om 1989 to the end of 2007, classified by Northfield into 55
lndustry groups

°=‘\Ne fé going to look at how Iindustry concentration Is
~related to:

— Euture industry concentration

— Growth In industry total revenues

— Growth In industry total earnings

— Risk-adjusted returns to industry membership
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gliglvieasures of Industry

Cofl entration

< rlemru Index
ShcICOnCEntration measure

— 2 on (RI/(Zi2; o o[RI]))?

-

—_'_"\'Nhere RiI'Is the annual revenue of firm I

-
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“Entropy.

— a measure of disorder

E =214, (-P*Log(P) )

Where P = (Ri/Z_; , »[RI])



PENNING the Dependents\aiianlies™

i IINEVEITEVENUES and’ earnings are taken from
RENISCOLL database off SEC 1ilings

SISOl measure of risk-adjusted returns to membership
EENparticular industry, we simply use the industry factor
[BLlmns firom the Northfield Fundamental Model

S——— “The monthly Industry factor returns are estimated as the median
= feturnito stocks in a particular industry, net of returns

-
——

= attributable to twelve security characteristics

The twelve characteristics are Beta, Earnings/Price, Book/Price,
Dividend Yield, 12 Month Relative Strength, Log Market Cap,
Earnings Growth Rate, Earning Variability, Debt/Equity,
Rev/Price, Trading Activity and Absolute Price Volatility

Returns attributable to the 12 continuous factors are estimated
from a monthly cross-sectional regression of all US stocks with
more than $250M market cap, weighted by square root of
market cap
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VIGSHYANUIEmpirical Resultspsss

IMENEVEIAGE Cress-Sectional correlation between the Herflndahl
cofice tratlon measure and the Entropy disorder measure for 1989
TerJLL, 2006 Was about negative 90%, as expected. So far, so
(jogels

o _I)ooled cliess-sectional correlation (Kendall’s Tau non-parametric
B Correlation) of the industry Herfindahl values at year ends from

-—

HE_;;--' "‘51“990 1012006 with subsequent year revenue growth was positive
= 504, which is statistically significant at the 90% level. This suggests
that the ecoenomies of scale, either in production or R&D are

Important.

Pooled Herfindahl values were positively correlated with subsequent
year earnings growth and industry factor returns, but not to a
statistically significant degree
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mpircal.Results

SRENRAUSHYLERDGR values Wereressentially uncemelated with

BVener e rowWthrsine e kendalisratrmeasure

t:sample Entropy values were negatively correlated with
Juo;ae year earnings growth and industry risk-adjusted returns,
our IEILIEIFWas statistically significant

- Lf Ustry iHerfindahl values were slightly negatively correlated with
= ndustry Profit margins but not to a statistically significant degree

y | _...
g
—
| —

= Annual average Herfindahl values across the 55 industries was
about .044, while the average Entropy value was about 3.94. The
average Herfindahl values spiked in 1998 to .07 and in 1999 to .09.
While there was no significant time trend to the concentration or
diversity measures, the tech bubble had a major influence on

revenue participation, giving support to the influence of “non-rival
goods”.
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- C)Ur e |r|cal resulis arever Ilmlted MUCh more needs
HONIENE O EN N EH SOt el aeR e TWEET |ndustry
CONG ntratlon and leng term’ grewith (as opposed to year

OVERVERI studied here)

QL tudy data Is limited to public companies. Very.

cif STent conclusions might be reached If we were able

ioNnclude privately held firms, which is the way almost
= ifgew ausinesses start

"*We made no provision for the confounding influence of
iegulated companies. For example, the electric utility
industry looks quite diverse from a national perspective
for most of the sample period, when in actuality each
was a regulated monopoly over a local geographic area.
Similar regulatory constraints were likely to influence
early year results for banks and some other industries
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eonclusions ..

g (1,155]' AConomics hasthad aard tme™
lnlng seme observed behaviors of national
OF jomies and the competitive conditions within

'nrm
mer (1990) cleverly patches economic theory

y Making the distinction between traditional
'and “non-rival” goods.

=== Empirical analysis of US stock markets since

1990 provides weak empirical support for the
classical view that s/ze does matter, at least

when measured by market share




