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Act ive vs. passive: ef f icient  vs. inef f icient

Academics vs. pract it ionersAcademics vs. academics

Eugene Fama
Nobel Prize 2 0 1 3

Robert  Shiller
Nobel Prize 2 0 1 3

Efficient! Inefficient!

William Sharpe
Nobel Prize 1 9 9 0

Either way,
passive wins
on average

“Passive 
investing is worse 

than Marxism”

Bernst ein, L.P.
2 0 1 6



Sharpe’s “Ar it hmet ic of  Act ive Management ”

William Sharpe
Nobel Prize 1 9 9 0

F or i l l ust rat i ve purposes on ly. 
Im age cour tesy of  h t t p:/ /w w w .n obelpr i ze.org/n obel_pr izes/econ om ic-scien ces/ laureates/1990/sharpe-bio.h tm l

T hese asser t ion s … 
depen d on ly on  the laws of  addi t i on , 

subt ract ion , m ul t ip l i cat ion  an d d ivi sion . 
N oth in g else i s requi red.

“ “
it  m ust b e  th e  ca se  t h a t  
(1) b efo re  cos t s :  a vera ge  a c t ive  re tu rn  = p a ss ive  re tu rn
(2) a ft e r  cos t s :     a vera ge  a c t ive  re tu rn  < p a ss ive  re tu rn

“ “



Sharpe’s “Ar it hmet ic of  Act ive Management ”

William Sharpe
Nobel Prize 1 9 9 0

F or i l l ust rat i ve purposes on ly.
Im age cour tesy of  h t t p:/ /w w w .n obelpr i ze.org/n obel_pr izes/econ om ic-scien ces/ laureates/1990/sharpe-bio.h tm l  

Focus f irst  on ret urns bef ore f ees
Results for net  returns follow from higher fees for act ive

Sharpe’s st ar t ing point :
market =  passive investors +  act ive investors
market  return =  average (passive return, act ive return)

Passive invest ing def ined as holding market -cap 
weight s

market  return =  passive return

Conclusion:
market  return =  passive return =  average act ive return



Sharpening t he Ar it hmet ic of  Act ive Management

F or i l l ust rat i ve purposes on ly. Past  per form an ce i s n ot  a guaran tee of  future per form an ce. 

Sharpe’s ar it hmet ic does not  hold in 
t he real wor ld f or  several reasons:

First  Object ion: 
• Informed (i.e. good) vs. uninformed (i.e., bad) 

managers
• Informed managers can outperform even if  the 

average doesn’t

Broader  Object ion:
• Can you be passive by being inact ive?



Even a “passive” invest or  must  t rade

Source: Sharpen in g t he A r i t hm et ic of  A ct i ve M an agem en t  (Pedersen  2016).  Show s path  of  an  in vestor  st ar t in g in  a given  year  (1926, 
1946, 1966, 1986, 2006) w i t h  t he m arket  por t fol io an d n ot  t radin g t hereaft er . M arket  por t fol io i s al l  st ocks in cluded in  t he Cen ter  for  
R esearch  in  Secur i t y Pr ices (CR SP) database. F or  i l l ust rat i ve purposes on ly. Past  per form an ce i s n ot  a guaran tee of  future per form an ce. 
Please read im por tan t  disclosures in  t he A ppen dix. 

The f ract ion of  t he market  owned by an invest or  who st ar t s of f  wit h t he market  por t f olio but  
never  t rades af t er  t hat  (i.e., no par t icipat ion in IPOs, SEOs, or  share repurchases). Each line is 
a dif f erent  st ar t ing dat e.



Sharpening t he Ar it hmet ic of  Act ive Management

Sharpe’s hidden assumpt ions:
• Passive investors hold exact ly the market  
• The market  never changes 
• Passive investors t rade to their market -cap weights for f ree

These assumpt ions do not  hold in t he real wor ld: 
• IPOs, SEOs, share repurchases, etc.
• Index inclusions, delet ions 

Relaxing t hese assumpt ion breaks Sharpe’s equalit y
• When passive investors t rade, they may get  worse prices 
• Passive investors deviate f rom “t rue market ” 

So act ive can be wor t h posit ive f ees in aggregat e
• Empirica l ques t ions : 

– Do they ac tua lly add va lue?
– If s o, how much?  More  than the ir fe e s ?

Fundament al economic issue, not  a small ”t echnical” issue
• Capit a l ma rke t s a re about ra is ing capit a l!
• The  world is  not  a  ”pure  exchange economy”, the  s e t  of firms ne ithe r fixed nor ”given”

= ≠



Trading by a “passive” invest or : Indices

Source: Sharpen in g t he A r i t hm et ic of  A ct i ve M an agem en t  (Pedersen  2016). T urn over  f rom  1926-2015 for  equi t y in dices (S&P500 an d 
R ussel l  2000) an d corporate bon d in dices (BA M L  in vestm en t  grade an d h igh  yield in dices), an d t urn over  i s com puted as sum  of  
absolute chan ges in  shares out stan din g as a percen tage of  t otal  m arket  value in  t he previous m on th . “Other ”  in cludes m ergers t hat  m ay 
n ot  requi re t radin g. F or  i l l ust rat i ve purposes on ly. Past  per form an ce i s n ot  a guaran tee of  future per form an ce. Please read im por tan t  
disclosures in  A ppen dix. 

For  S&P 5 0 0  and Russell 2 0 0 0 (Pet ajist o, 2 0 1 1 )
 price impact  f rom announcement  to ef fect ive day has averaged 

• +8 .8 %  and +4 .7 % for addit ions and −1 5 .1 %  and −4.6% for de le t ions
 lowe r bound of the  inde x turnove r cos t : 

• 2 1 –2 8  bp a nnua lly a nd 3 8 –7 7  bp annually



Sharpening t he Ar it hmet ic: Model

9

• Passive invest ors buy
• a f ract ion 𝜽𝜽 of e ach s ecurity  i inc luded in the ir de finit ion of the  “marke t”
• ze ro of e ach non-inc luded s ecurity n

• Secur it ies
• Non-inc luded s ecurit ie s  a re  added to the  marke t  (“s witch up”) with probability 𝒔𝒔𝒖𝒖

• Inc luded s ecurit ie s  a re  de le t ed (“s witch down”) with probability 𝒔𝒔𝒅𝒅

• Act ive invest ors
• s olve  s t anda rd port folio problem

• Equilibr ium
• Act ive  inves tors  expect to outpe rform pas s ive , be fore cos t s /fe e s

• Calibrat ion
• Outpe rformance of the  orde r of ins t itut iona l fee s , s ma lle r than typica l re t a il fe e s



Conclusion: The f ut ure of  asset  management  – doom?

F or i l l ust rat i ve purposes on ly. 
Im age Cour tesy of  h t t p:/ /dc.w ik ia.com /w ik i /W on der_W om an _Vol_1_601

Implicat ions of  Sharpe’s zero-sum ar it hmet ic:
• Act ive loses to passive af ter fees
• Money f lows passive  ma rke t s  le s s  e ffic ie nt
• S urpris ingly a c t ive  s t ill los e s
• Eve ntua lly a ll mone y le a ve s  a c t ive , s e c tor is  doome d 

What  happens if  everyone is passive?

All IPOs successf ul regardless of  pr ice
• Eve ryone  a s ks  for t he ir fra c t ion of s ha re s

Init ial result : boom in IPOs

Event ual result : doom
• Opportunis t ic  firms  fa il
• Equity ma rke t  colla ps e s  
• Pe ople  los e  t rus t  in fina nc ia l s ys t e m
• No firms  ca n ge t  funde d

• Re a l e conomy fa lt e rs

Good  
For  M e

Good  
for  You



Good  
For  M e

Good  
for  You

Conclusion: The f ut ure of  asset  management  – my ar it hmet ic

F or i l l ust rat i ve purposes on ly. 

My ar it hmet ic: 
• Suppose act ive loses to passive af ter fees
• Money f lows to passive  marke t s  le s s  e ffic ie nt
• Act ive  becomes  more  profit able   new e quilibrium, no doom

The f ut ure of  asset  management
• Pas s ive  will cont inue  to grow, but  towards  a  le ve l< 1 0 0 %
• Act ive  management  will s urvive , pre s s ure  on pe rformance  and fee s
• S ys tema t ic  inves t ing and FinTech will cont inue  to grow

Capit al market  is a posit ive-sum game
• Is s ue rs  can finance  us e ful projec t s
• Pas s ive  inves tors  ge t  low-cos t  a cce s s  to equity
• Act ive  manage rs  compens a ted for the ir informa t ion cos t s



Appendix

1 2



Trading by a “passive” invest or : St ocks and bonds 

Source: Sharpen in g t he A r i t hm et ic of  A ct i ve M an agem en t  (Pedersen  2016). T urn over  f rom  1926-2015 for  al l  U S l i st ed stocks in cluded in  
CR SP an d t he U S m un icipal  bon ds, T reasury bon ds, m or tgage-related bon ds, corporate debt , federal  agen cy secur i t i es, an d asset -backed 
secur i t i es, an d t urn over  i s com puted as sum  of  absolute chan ges in  shares out stan din g as a percen tage of  t otal  m arket  value in  t he 
previous m on th . “Other ”  in cludes m ergers t hat  m ay n ot  requi re t radin g. F or  i l l ust rat i ve purposes on ly. Past  per form an ce i s n ot  a
guaran tee of  future per form an ce. Please read im por tan t  disclosures in  A ppen dix. 



Sharpening t he ar it hmet ic: Examples

F or i l l ust rat i ve purposes on ly. 

Why can act ive managers out per f orm in aggregat e?

Example 0 : inf ormed act ive managers win at  t he expense of  non-inf ormat ional invest ors 
• Behavioral biases
• Leverage const rained investors
• Pension plans hedging liabilit ies
• Cent ral banks intervening

Example 1 : IPOs, SEOs, and repurchases

Example 2 : Index addit ions and delet ions

Example 3 : Changes in t he “market ” and pr ivat e asset s

Example 4 : Rebalancing

Passive
in form ed act i ve

un in form ed act i ve



Invest ing vs. running

F or i l l ust rat i ve purposes on ly. Past  per form an ce i s n ot  a guaran tee of  future per form an ce. 

If  invest ing was like running a race

An above average invest or  would out per f orm t he market , on average



Invest ing vs. running: if  anyone can be average

F or i l l ust rat i ve purposes on ly. Past  per form an ce i s n ot  a guaran tee of  future per form an ce.
Im age on  lef t  cour tesy of  h t t p:/ /w w w .n obelpr i ze.org/n obel_pr izes/econ om ic-scien ces/ laur eates/1990/sharpe-bi o.h tm l  

If  t he worst  invest ors use index f unds and Sharpe’s ar it hmet ic holds

The invest or  who is just  above average suddenly get s a below-average result

Sh ar pe’s A r i t h m et i c



Invest ing vs. running: asset  managers

F or i l l ust rat i ve purposes on ly. Past  per form an ce i s n ot  a guaran tee of  future per form an ce.
Im age on  lef t  cour tesy of  h t t p:/ /w w w .n obelpr i ze.org/n obel_pr izes/econ om ic-scien ces/ laur eates/1990/sharpe-bi o.h tm l  

Act ive management
• Some investors benef it  f rom the skills of  managers
• But  they pay a f ree

 These ef f ect s make it  even harder  t o per f orm well

Sh ar pe’s A r i t h m et i c



Invest ing vs. running: my ar it hmet ic

F or i l l ust rat i ve purposes on ly. Past  per form an ce i s n ot  a guaran tee of  future per form an ce. 

M y A r i t h m et i c



Sharpening t he Ar it hmet ic: Model
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• Secur it ies
• Risk f ree rate 𝑟𝑟𝑓𝑓

• A frac t ion I of a ll ris ky s ecurit ie s  a re  inc luded in pa s s ive  inves tors ’ de finit ion of the  “marke t”
• Non-inc luded s ecurit ie s  a re  added to the  marke t  (“s witch up”) with probabilit y 𝒔𝒔𝒖𝒖

• Inc luded s ecurit ie s  a re  de le t ed (“s witch down”) with probability 𝒔𝒔𝒅𝒅

• No aggrega te  ris k with change s  in the  marke t  port folio
• Dividend payment s , 𝐷𝐷 = 𝐸𝐸𝑡𝑡 (𝐷𝐷𝑡𝑡+1𝑖𝑖 )

• Passive invest ors buy
• a  frac t ion 𝜽𝜽 of e ach inc luded s ecurity  i
• ze ro of e ach non-inc luded s ecurity n

• Act ive invest ors choose por t f olio 𝝅𝝅

max𝜋𝜋 𝜋𝜋𝜋(𝐸𝐸𝑡𝑡 𝐷𝐷𝑡𝑡+1 + 𝑃𝑃𝑡𝑡+1 − (1 + 𝑟𝑟𝑓𝑓)𝑃𝑃𝑡𝑡 ) −
𝛾𝛾
2
𝜋𝜋𝜋𝜋𝜋

To underst and t he last  t erm, not e t hat  we are looking f or  st eady st at e equilibr ium, 𝑃𝑃𝑡𝑡 = 𝑃𝑃, so

𝛾̅𝛾 𝑽𝑽𝑽𝑽𝑽𝑽 𝐷𝐷𝑡𝑡+1 + 𝑃𝑃𝑡𝑡+1 = 𝛾̅𝛾 𝑽𝑽𝑽𝑽𝑽𝑽 𝐷𝐷𝑡𝑡+1 = 𝛾̅𝛾𝝈𝝈𝟐𝟐𝑰𝑰𝑰𝑰 =:
𝛾𝛾
2
𝑰𝑰𝑰𝑰



Equilibr ium condit ion

2 0

• Act ive invest or ’s opt imal por t f olio

𝜋𝜋 =
1
𝛾𝛾

(𝐸𝐸𝑡𝑡 𝐷𝐷𝑡𝑡+1 + 𝑃𝑃𝑡𝑡+1 − (1 + 𝑟𝑟𝑓𝑓)𝑃𝑃𝑡𝑡 )

• In equilibr ium, act ive invest ors must  choose a posit ion of  

• 𝜋𝜋𝑖𝑖 = 1 − 𝜃𝜃 for inc luded s ecurit ie s  and  

• 𝜋𝜋𝑛𝑛 = 1 for non-inc luded s ecurit ie s

• St eady st at e equilibr ium, 𝑃𝑃𝑡𝑡 = 𝑃𝑃, given by

1 + 𝑟𝑟𝑓𝑓 𝑃𝑃𝑖𝑖 = 𝐷𝐷 + 𝑃𝑃𝑖𝑖 − 𝑠𝑠𝑑𝑑 𝑃𝑃𝑖𝑖 − 𝑃𝑃𝑛𝑛 − 𝛾𝛾(1 − 𝜃𝜃)
1 + 𝑟𝑟𝑓𝑓 𝑃𝑃𝑛𝑛 = 𝐷𝐷 + 𝑃𝑃𝑛𝑛 + 𝑠𝑠𝑢𝑢 𝑃𝑃𝑖𝑖 − 𝑃𝑃𝑛𝑛 − 𝛾𝛾



Equilibr ium: Solut ion and comparat ive st at ics

2 1

• Equilibr ium pr ice premium ∆𝑃𝑃 = 𝑃𝑃𝑖𝑖 − 𝑃𝑃𝑛𝑛 given by

∆𝑃𝑃 =
𝛾𝛾𝛾𝛾

𝑟𝑟𝑓𝑓 + 𝑠𝑠𝑑𝑑 + 𝑠𝑠𝑢𝑢

• Comparat ive st at ics
• Price  premium increa s e s  with 𝛾𝛾 and 𝜃𝜃
• Decrea s e s  with 𝑠𝑠𝑑𝑑 and 𝑠𝑠𝑢𝑢

– For return dif ference, t he re  a re  addit iona l e ffec t s  – s ee  be low

• Equilibr ium pr ices

𝑃𝑃𝑖𝑖 =
𝐷𝐷 − 𝛾𝛾 1 − 𝜃𝜃 − 𝑠𝑠𝑑𝑑∆𝑃𝑃

𝑟𝑟𝑓𝑓
= 𝑃𝑃𝑛𝑛 + ∆𝑃𝑃

𝑃𝑃𝑛𝑛 =
𝐷𝐷 − 𝛾𝛾 + 𝑠𝑠𝑢𝑢∆𝑃𝑃

𝑟𝑟𝑓𝑓



Ret urn proper t ies – Dollar  ret urns

2 2

• Value change f or  included secur it ies, in excess of  r isk f ree prof it  

𝑹𝑹𝑡𝑡+1𝑖𝑖 = 𝐷𝐷𝑡𝑡+1𝑖𝑖 + 1 − 𝑠𝑠𝑑𝑑 𝑃𝑃𝑡𝑡+1𝑖𝑖 + 𝑠𝑠𝑑𝑑𝑃𝑃𝑡𝑡+1𝒏𝒏 − 𝑃𝑃𝑡𝑡+1𝑖𝑖 (1 + 𝑟𝑟𝑓𝑓)

• Expect ed value:

𝐸𝐸𝑡𝑡 𝑹𝑹𝑡𝑡+1𝑖𝑖 = 𝑫𝑫− 𝑠𝑠𝑑𝑑∆𝑃𝑃 − 𝑟𝑟𝑓𝑓𝑃𝑃𝑖𝑖

• Value change f or  non-included secur it ies

𝐸𝐸𝑡𝑡 𝑹𝑹𝑡𝑡+1𝒏𝒏 = 𝑫𝑫 + 𝑠𝑠𝒖𝒖∆𝑃𝑃 − 𝑟𝑟𝑓𝑓𝑃𝑃𝒏𝒏

• Dif f erence only depends on r isk aversion and size of  passive por t f olio

𝐸𝐸𝑡𝑡 𝑹𝑹𝑡𝑡+1𝒏𝒏 − 𝑹𝑹𝑡𝑡+1𝑖𝑖 = 𝑟𝑟𝑓𝑓 + 𝑠𝑠𝑑𝑑 + 𝑠𝑠𝑢𝑢 ∆𝑃𝑃 = 𝛾𝛾𝛾𝛾



Ret urn proper t ies – percent age ret urns

2 3

• Ret urn on included secur it ies, wit h relat ive premium given by 𝑥𝑥 = ∆𝑃𝑃/𝑃𝑃𝑛𝑛

𝑟𝑟𝑡𝑡+1𝑖𝑖 =
𝐷𝐷𝑡𝑡+1𝑖𝑖 + 1 − 𝑠𝑠𝑑𝑑 𝑃𝑃𝑡𝑡+1𝑖𝑖 + 𝑠𝑠𝑑𝑑𝑃𝑃𝑡𝑡+1𝑖𝑖 /(1 + 𝑥𝑥)

𝑃𝑃𝑡𝑡𝑖𝑖
− 1

• Expect ed ret urn, given dividend yield 𝛿𝛿𝑡𝑡 = 𝐸𝐸𝑡𝑡(𝐷𝐷𝑡𝑡+1𝑖𝑖 )
𝑃𝑃𝑡𝑡𝑖𝑖

and pr ice appreciat ion 𝜇𝜇𝑡𝑡 = 𝐸𝐸𝑡𝑡(𝑃𝑃𝑡𝑡+1𝑖𝑖 )
𝑃𝑃𝑡𝑡𝑖𝑖

:

𝐸𝐸𝑡𝑡(𝑟𝑟𝑡𝑡+1𝑖𝑖 ) = 𝛿𝛿𝑡𝑡 + (𝜇𝜇𝑡𝑡 − 1) − 𝑠𝑠𝑑𝑑𝜇𝜇𝑡𝑡
𝑥𝑥

1 + 𝑥𝑥

• Ret urn on non-included secur it ies

𝐸𝐸𝑡𝑡(𝑟𝑟𝑡𝑡+1𝑛𝑛 ) =
𝐷𝐷𝑡𝑡+1𝑛𝑛 + 1 − 𝑠𝑠𝑢𝑢 𝑃𝑃𝑡𝑡+1𝑛𝑛 + 𝑠𝑠𝑢𝑢𝑃𝑃𝑡𝑡+1𝑛𝑛 (1 + 𝑥𝑥)

𝑃𝑃𝑡𝑡𝑛𝑛
− 1 = 1 + 𝑥𝑥 𝛿𝛿𝑡𝑡 + 𝜇𝜇𝑡𝑡 − 1 + 𝑠𝑠𝑢𝑢𝑥𝑥𝜇𝜇𝑡𝑡

• Not e t hat  in st eady st at e 𝜇𝜇𝑡𝑡 = 𝟏𝟏



Ret urn dif f erences – percent age ret urns

2 4

• Ret urn dif f erence bet ween non-included and included secur it ies

𝐸𝐸𝑡𝑡 𝑟𝑟𝑡𝑡+1𝑛𝑛 − 𝑟𝑟𝑡𝑡+1𝑖𝑖 = 𝑥𝑥 𝛿𝛿𝑡𝑡 +
𝑠𝑠𝑑𝑑𝜇𝜇𝑡𝑡
1 + 𝑥𝑥

+ 𝑠𝑠𝑢𝑢𝜇𝜇𝑡𝑡 = 𝑥𝑥 𝛿𝛿𝑡𝑡 +
𝑠𝑠𝑑𝑑

1 + 𝑥𝑥
+ 𝑠𝑠𝑢𝑢

• Posit ive due t o dividend-yield ef f ect , addit ions, and delet ions
• Compara t ive  s t a t ics :

– Increa s e s  in 𝛿𝛿𝑡𝑡 , 𝑠𝑠𝑑𝑑 , 𝑠𝑠𝑢𝑢 for g iven 𝑥𝑥
– But  𝑥𝑥 is  endogenous  and decrea s e s  in 𝑠𝑠𝑑𝑑 , 𝑠𝑠𝑢𝑢 (a s  d is cus s ed above ) – s ee  example  be low

• Act ive invest ors hold 
• a ll of the  non-inc luded s tocks  and 1 − 𝜃𝜃 of the  non-inc luded
• t he  va lue -we ighted frac t ion of non-inc luded s tocks  in the ir port folio is  

𝒇𝒇 =
(1 − 𝐼𝐼)𝑃𝑃𝑛𝑛

(1 − 𝐼𝐼)𝑃𝑃𝑛𝑛 + 𝐼𝐼𝐼𝐼𝑃𝑃𝑖𝑖
=

1 − 𝐼𝐼
1 − 𝐼𝐼 + 𝐼𝐼𝐼𝐼(1 + 𝑥𝑥)

• Ret urn dif f erence bet ween act ive invest or  𝑎𝑎 and a passive (bef ore f ees)

𝐸𝐸𝑡𝑡 𝑟𝑟𝑡𝑡+1𝑎𝑎 − 𝑟𝑟𝑡𝑡+1𝑖𝑖 = 𝑓𝑓𝐸𝐸𝑡𝑡 𝑟𝑟𝑡𝑡+1𝑛𝑛 − 𝑟𝑟𝑡𝑡+1𝑖𝑖 = 𝑓𝑓𝑓𝑓 𝛿𝛿𝑡𝑡 +
𝑠𝑠𝑑𝑑

1 + 𝑥𝑥
+ 𝑠𝑠𝑢𝑢



Numer ical example
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• Secur it ies
• Risk-f ree rate 𝑟𝑟𝑓𝑓 = 2%
• Expected dividend 𝐷𝐷 = 1
• Half the  s ecurit ie s  a re  inc luded 𝐼𝐼 = 50%
• The  frac t ion of de le t ions  is  𝑠𝑠𝑑𝑑 = 2%, t he  fra c t ion of non-inc luded tha t  a re  added is  𝑠𝑠𝑢𝑢 = 2%

• Invest ors
• Pas s ive  inves tors  buy 𝜃𝜃 = 40% of the  inc luded s ha re s
• Act ive  inves tors  have  a  ris k ave rs ion corre s ponding to 𝛾𝛾 = 0.5

– chos en to have  a  re a s onable  dividend yie ld  of a round 3 %  

• Equilibr ium
• Price  of inc luded s ecurit ie s  𝑃𝑃𝑖𝑖 = 31.7
• Price  of non-inc luded s ecurit ie s  𝑃𝑃𝑛𝑛 = 28.3
• Dividend yie ld  of inc luded s ecurit ie s  is  𝛿𝛿 = 3.2%
• Price  premium is  𝑥𝑥 = 12%
• The  expected re turn diffe rence  for non-inc luded vs . inc luded s tocks  is  𝐸𝐸𝑡𝑡 𝑟𝑟𝑡𝑡+1𝑛𝑛 − 𝑟𝑟𝑡𝑡+1𝑖𝑖 = 0.82%
• Given tha t  t he  ac t ive  inves tors  hold  𝑓𝑓 = 60% of a s s e t s  in non-inc luded s ecurit ie s , t he  exce s s  

re turn of a c t ive  re la t ive  to pa s s ive  is  𝐸𝐸𝑡𝑡 𝑟𝑟𝑡𝑡+1𝑎𝑎 − 𝑟𝑟𝑡𝑡+1𝑖𝑖 = 0.49% (be fore  fe e s ). 
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Act ive minus passive ret urn vs. 
f requency of  addit ions and delet ions
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