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Active vs. passive: efficient vs. inefficient

Academicsvs.academics Academicsvs. practitioners

“Passive
investing is worse
than Marxism”

Either way,
passive wins
on average

Eugene Fama Robert Shiller William Sharpe Bernstein, L.P.
Nobel Prize2013 Nobel Prize 2013 Nobel Prize 1990 2016



Sharpe’s “Arithmetic of Active Management”

it mustbe the case that
< (1) before costs: average active return = passive return
< (2) after costs: average active return < passive return

L T hese assertions ...

depend only on the laws of addition,
subtraction, multiplication and division.
N othing elseisrequired. 5y

William Sharpe
Nobel Prize 1990

For illustrative purposes only.
Image courtesy of http://www.nobelprize.org/nobel _prizes/economic-sciences/laureates/1990/sharpe-bio.html



Sharpe’s “Arithmetic of Active Management”

Focus first onreturns before fees
Results for net returns follow from higher fees for active

Sharpe’s starting point:
market = passive investors + active investors
market return = average (passive return, active return)

Passive investing defined as holding market-cap
weights
market return = passive return

Conclusion:
market return = passive return = average active return

William Sharpe

NObeI Prize 1990 00 0000000000000 00000000000000000000000000000000000000000000

For illustrative purposes only.
Image courtesy of http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/1990/sharpe-bio.html



Sharpening the Arithmetic of Active Management

Sharpe’s arithmetic does not hold in
thereal world for several reasons:

First Objection:

* Informed (.e. good)vs. uninformed (i.e., bad)
managers

* Informed managers can outperform even if the
average doesn't

Broader Objection:
* Canyou be passive by being inactive?

For illustrative purposes only. Past performance isnot a guarantee of future performance.



Even a “passive” investor must trade
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The fraction of the market owned by an investor who starts off with the market portfolio but
never trades after that (i.e.,no participation in IPOs, SEOs, or share repurchases). Each line is
adifferent starting date.

Source: Sharpening the Arithmetic of Active Management (Pedersen 2016). Shows path of an investor startingin a given year (1926,
1946, 1966, 1986, 2006) with the market portfolio and not trading thereafter. M arket portfolio is all stocksincluded in the Center for
Research in Security Prices (CRSP) database. For illustrative purposes only. Past performance isnot a guarantee of future performance.
Please read important disclosures in the Appendix.



Sharpening the Arithmetic of Active Management

Sharpe’s hidden assumptions:

» Passive investors hold exactly the market

 The market never changes

» Passive investors trade to their market-cap weights for free

These assumptions do not hold in the real world:
* IPOs, SEOs, share repurchases, etc.
* Index inclusions, deletions

Relaxing these assumption breaks Sharpe’s equality
* When passive investors trade, they may get worse prices '
» Passive investors deviate from “true market”

So active canbe worth positive fees /in aggregate
 Empirical questions:

— Do they actually add value?

— If so, how much? More than their fees?

Fundamental economic issue, not a small "technical” issue
» Capitalmarkets are about raising capital!
 The world is not a "pure exchange economy”, the set of firms neither fixed nor "given”




Trading by a “passive” investor:Indices
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2000 bonds: BAML
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For S&P 500 and Russell 2000 (Petajisto,2011)
» price impact from announcement to effective day has averaged
e +8.8% and +4.7% for additionsand —15.1% and —4.6% for deletions
» lower bound of the index turnover cost:
e 21-28 bpannuallyand 38=77 bp annually

Source: Sharpening the Arithmetic of Active Management (Pedersen 2016). Turnover from 1926-2015 for equity indices (S&P500 and
Russell 2000) and corporate bond indices (BAML investment grade and high yield indices), and turnover is computed as sum of
absolute changesin shares outstanding as a percentage of total market value in the previous month. “Other” includes mergers that may
not require trading. For illustrative purposes only. Past performance isnot a guarantee of future performance. Please read important
disclosures in Appendix.



Sharpening the Arithmetic: Model

Passive investors buy
 afraction @ of each security 7included in their definition of the *market”
e zeroofeachnon-included security n

Securities
* Non-included securities are added to the market (switch up”) with probability s*
e Included securities are deleted (switch down”)with probability s¢

Active investors
* solve standard portfolio problem

Equilibrium
e Active investors expect to outperform passive, before costs/fees

Calibration
e OQutperformance of the order of institutional fees, smaller than typical retail fees



Conclusion: The future of asset management —doom?

Implications of Sharpe’s zero-sum arithmetic:
* Active losesto passive after fees

Money flows passive = markets less efficient
Surprisingly active stillloses
Eventuallyallmoney leaves active, sector is doomed

What happens if everyone is passive?

All IPOs successful regardless of price

Initial result: boom in IPOs

Eventual result: doom

Everyone asks for their fraction of shares

Opportunistic firms fail
Equity market collapses
People lose trust in financialsystem
No firms can get funded

Realeconomy falters

For illustrative purposes only.
Image Courtesy of http://dc.wikia.com/wiki/Wonder Woman Vol 1601

Good
For Me

Good
for You




Conclusion: The future of asset management —my arithmetic

My arithmetic:

» Suppose active loses to passive after fees

* Money flows to passive - markets less efficient

* Active becomes more profitable = new equilibrium, no doom

The future of asset management

» Passive will continue to grow, but towards a level<100%

* Active management willsurvive, pressure on performance and fees
e Systematic investing and FinTech will continue to grow

—

Capital market is a positive-sum game
* Issuers can finance useful projects

~

Good Good
For Me for You

» Passive investors get low-cost access to equity
» Active managers compensated for their information costs

For illustrative purposes only.
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Trading by a “passive” investor: Stocks and bonds
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Source: Sharpening the Arithmetic of Active Management (Pedersen 2016). Turnover from 1926-2015 for all US listed stocks included in
CRSP and the US municipal bonds, Treasury bonds, mortgage-related bonds, corporate debt, federal agency securities, and asset-backed
securities, and turnover iscomputed as sum of absolute changes in shares outstanding as a percentage of total market value in the
previous month. “Other” includes mergers that may not require trading. For illustrative purposes only. Past performance isnot a
guarantee of future performance. Please read important disclosures in Appendix.



Sharpening the arithmetic: Examples

Why can active managers outperformin aggregate?

Example 0:informed active managers win at the expense of non-informational investors
* Behavioral biases

» Leverage constrained investors
* Pension plans hedging liabilities
» Central banks intervening

informed active

Example 1:1POs, SEOs, and repurchases Passive

Example 2:Index additions and deletions

Example 3:Changesinthe “market” and private assets

Example 4:Rebalancing

For illustrative purposes only.



Investing vs.running

If investing was like running arace

An above average investor would outperform the market, on average

For illustrative purposes only. Past performance isnot a guarantee of future performance.



Investing vs. running: if anyone can be average

If the worst investors use index funds and Sharpe’s arithmetic holds

The investor who is just above average suddenly gets a below-average result

Sharpe’s Arithmetic

For illustrative purposes only. Past performance isnot a guarantee of future performance.
Image on left courtesy of http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/1990/sharpe-bio.html



Investing vs.running: asset managers

Active management

* Some investors benefit from the skills of managers
» But they pay a free

- These effects make it even harder to perform well

Sharpe’s Arithmetic

For illustrative purposes only. Past performance isnot a guarantee of future performance.
Image on left courtesy of http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/1990/sharpe-bio.html



Investing vs.running: my arithmetic

My Arithmetic

Sharpening the Arithmetic of Active Management

Lasse Heje Pedersen

Wovamber 3016

Sharpe’s (1991) famous "arithmetic of active management” states that

e that

. tho return on the awrage sctlvely managed dallar will equal the raturr
L

vy ernsmages! disles, arml

onthe average actively managed dollar vl be ks

will hold for any time period, Moreow hay depond onfy on the Liws of

aibifithon, subitr dlivision. Nthing she is requined * peghiss nsgrs)

e, nitiglication ar

Sharpe’s arithmetic & often stated o Incontrovertible fact by speakers st conferences followed by a
trivmphans “CEDE and b cited a3 proct that active management & "docwed” in aggregate (French
2008},

If acthve management Is doomed, then o Is our market-based financlal system because we nesd
someons to make prices informative. However, | show that Sharpe’s squality does pot bold in general.
Hin arithmetic is based on the implicit assumption that the market partfolia never charges. When we
i this sssumption, which does not bold in the real wedd, Sharpe's arthmetic i no konger a
mathematical identity.

Sharpe’s argument ignores a key aspect of addition and subtraction; namely the addition of new
firrns and shares and the subtraction of disappearing ones. Alhough seemingly minor, the marke:
partfalio changes impostantly over time such that even “passive” mestars must trade segulaby, for
instance to biry newly issued shares and sell thase being repurchased, Whenever passive imvestors trade
In order to mantain their market-weighted portfolios, they may wade at kss favorable prices than
active managers, which Leeaks Sharpe's erqualiny

This turnower of the market portfolio is important for tae reasors. Finst, the changes of the market
portfalio are large encugh that active managers can potentially add noticeable returnes. relative to
o Bnarstons Secondd, the auance of sscurities bs a1 the besn of & market-based sconomy. When
we put these reasons together, we see that aciive management can be worth pasitive fees, which in
tumn allows active managers to provide an important, beneficlal role in the sconomy = holping to
allorate resources efficiently.

Sharpe [1991 and 2013) iz fighting a good and mpmanlf‘hrmnemmg out the importance of fees.
ard the faws of many arguments in favos of active lenwr st one

For illustrative purposes only. Past performance isnot a guarantee of future performance.



Sharpening the Arithmetic: Model

* Securities
* Riskfreerater/
 Afraction /ofallrisky securities are included in passive investors’definition of the “market”
* Non-included securities are added to the market (switch up”) with probability s*
e Included securities are deleted (switch down”)with probability s¢
» Noaggregate risk with changes in the market portfolio
« Dividend payments, D = E, (D},,)

 Passiveinvestors buy
e afraction @ ofeach included security 7
e zeroofeachnon-included security n

* Activeinvestors choose portfolion

! y !
max, (Et(Dt+1 + Pt+1) —(1+rHP, ) - ST

To understand the last term, note that we are looking for steady state equilibrium, P, =P, so

_ _ _ 14
yVar(Deyq + Poyr) =y Var(Dyy,) = 7o?Id =:-1d

19



Equilibrium condition

* Activeinvestor’s optimal portfolio
1 f
n :;(Et(Dt+1 +Pt+1) - +r)P )

* Inequilibrium, active investors must choose a position of
« n'=1-@6forincluded securities and

e n" =1fornon-included securities

 Steady state equilibrium, P, = P,given by

(1+r7)P' =D +P" —s¢(P' —P")—y(1-0)
(1+r/)P" =D+ P" +s¥(P' —P") -y

20



Equilibrium: Solution and comparative statics

« Equilibrium price premium AP = P* — P" given by

y0

AP =
r/ + s 4 sv

« Comparative statics
* Price premium increases with yand 6
« Decreases with s%and s*
— For return difference, there are additional effects —see below

* Equilibrium prices

. _D—y(l—H)—sdAP

pt = P" + AP

21



Return properties —Dollar returns

* Value change for included securities, in excess of risk free profit
R£+1 = D£+1 + (1 - Sd)PL§+1 + 5Pl — Pt,é+1(1 +1/)
 Expected value:
E/(Ri,,) =D —s%AP — /P

 Value change for non-included securities

E.(RY ,) = D + s*AP — r/p"

 Difference only depends on risk aversion and size of passive portfolio

E.(R%; —R.,;)=(r +5%+s*)AP = y6

22



Return properties —percentage returns

Return on included securities, with relative premium given by x = AP/P"

_ D1+ (1= s)Piy + 5Py /(1 +x) _q

i

t+1 = -
P!
- . - _ Ee(Dfyy) : . _ Ee(Piy),
» Expectedreturn,givendividend yield §; = i and price appreciation u; = S
t t
E,(rt,) = 6, + —1)—s4
t(Te41) ¢ + (e )—s ‘ut1+x
 Returnon non-included securities
DY+ (1 —sYPI, +s*P (1 +x
Ei(riy1) = fia + { ) t;rnl tia ) —1=00+x)6 + (ue — 1) + s¥xp,
t

Note that in steady state y; =1

23



Return differences —percentage returns

Return difference between non-included and included securities

n i Sd‘ut u s4 u
Et(rt+1—rt+1)=x 6t+1+x+s U | = x 6t+1+x+s

Positive due to dividend-yield effect, additions, and deletions
Comparative statics:
— Increases in &, 5%, s% for given x
— But xis endogenous and decreases in s¢,s% (as discussed above)-see example below

Active investors hold
all of the non-included stocks and 1 — 6 of the non-included
the value-weighted fraction of non-included stocks in their portfolio is
. @-nppr 1—1
/= (1—DP" +16P°  1—1+16(1+x)

Return difference between active investor a and a passive (before fees)

d
Et(rt‘f,rl — Ttl+1) = fEt(rtr}l-l - Ttl+1) = fx <5t + 1+ x + Su)



Numerical example

 Securities
+ Risk-freerater/ = 2%
e Expected dividend D =1
e Halfthe securities are included I = 50%
e The fraction of deletions is s% = 2%, the fraction of non-included that are added is s* = 2%

* Investors
* Passive investors buy 8 = 40% of the included shares
e Active investors have a risk aversion corresponding to y = 0.5
— chosento have areasonable dividend yield of around 3%
* Equilibrium
e Price of included securities P* = 31.7
e Price of non-included securities P"* = 28.3
e Dividend yield of included securities is § = 3.2%
* Price premiumis x = 12%
» The expected return difference for non-included vs. included stocks is Et(rg_il - rtiﬂ) = 0.82%

* Given that the active investors hold f = 60% of assets in non-included securities, the excess
return of active relative to passive is E;(r%, — riy1) = 0.49% (before fees).

25



Active minus passivereturnvs.the size of passive investing
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Active minus passivereturnvs.the size of active investing

Active return minus passive return

(before fees)
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Active minus passive returnyvs.
frequency of additions and deletions
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