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American

This 1s Your Brain on Stocks:

Behavioral Economics,
Neurofinance and Risk Aversion

The ongoing battle between you and that large,
mostly under-utilized slab of grey matter resting
atop your spinal cord, doing very little of
anything (except keeping you alive...)



= _=_1 American

I I Association of
Individual . .
A A Investors Today’ s Discussion:

1. Review aspects of Investor Psychology & Behavioral errors
2. Cognitive Reasons why mistakes occur

3. What 1s it that we fear?

4. What if you were the world’s greatest ?
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This 1s Your Brain.

This is Your Brain on Drugs
1987 PSA

Partnership 01 a Drug-Free America
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This
IS
your
brain

Your brain weighs 3 pounds, and is 100,000 years old. Itis a “dynamic, opportunistic, self-organizing system of systems.”
MRIs have revealed to Neurologists what our brains looks like when making decisions. We can observe it 1) in real time; 2)
under actual conditions, and 3) in reaction to financial risk/reward stimuli.

Once we begin trading stocks, however, our brains begin to undergo subtle physical change that we can actually see in the
MRIs of Traders . . .






How Your Brain Interferes with Your Investing

Behavioral Economics

[E—

. Herding, Groupthink
. Optimism Bias

. Confirmation Bias

. Expert Opinions

. Recency Effect

. Endowment Effect

. Hindsight Bias

N O Ln Bk~ W

Risk Aversion

1. Misunderstanding risk & fear
2. Black Swans
3. Biggest financial fears

4. What actually hurts portfolios

Neuro-Finance

1. Anticipation vs. Rewards

2. Selective Perception/Retention
3. Words vs Images

4. Pattern Recognition

5. Data vs Narrative

6. Cognitive Dissonance

7. Species of Dopamine Addicts

World’ Greatest ®
1. Active Trader
2. Market Timer
3. Stock Picker
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Section 1

A brief intro to

Behavioral
Economics
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Herding

Mutual of Omaha

“Lone Gazelle”

Source: Kal, Economist

JUST A NORMAL DAY AT THE NATION'S MOST IMPORTANT FINANCIAL INSTITUTION...




Groupthink

1.  Only 5% of Wall Street

Recommendations Are “SELLS”
-NYT, May 15, 2008

2. Why Analysts Keep Telling Investors

to Buy
-NYT, February 8, 2009

3. Equity Analysts Too Bullish and
Bearish at the Exact Wrong Times

-McKinsey, June 2nd, 2010 1t is better for one's reputation to fail
conventionally than to succeed
unconventionally.
4. None of the S&P 1500 have a Wall St. -John Maynard Kyenes

Consensus “Sell” on them

-Robert Powell, Editor, Retirement Weekly, August
2011

Sources: Ritholtz.com, NYT, McKinsey, Marketwatch
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Herding: The “Sideways Effect

Paul Giamatti : “1 am NOT drinking any f&%king Merlot!”

Sources: IMDB
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Lake Wobegone Effect
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‘ LAKE The Lake

- l:l_O 8_? (_S_Q.N ~' ‘_ Wobegon Effect:

A natural and
pervasive human
tendency to
overestimate one’ s
achievements and
capabilities in
relation to others

Where all the women areNirong,
AN the men org good looking,
and all the children are abose average
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sts: Over-Optimistic GroupThink

S&P 500 companies Analysts' forecasts over @ Realized EPS for
time for each year gach year

1.4

1.3 “ Analysts have been persistently overoptimistic for the

1.2 past 25 years, with [earnings] estimates ranging from 10 to
o 1] 12 percent a year, compared with actual earnings growth of
‘E 1.0 6 percent... On average, analysts’ forecasts have been
W o9 almost 100 percent too high” AN
@
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Source: McKinsey & Co.
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Optimism Bias

“Here, Kitty, Kitty, Kitty”




Active Management Is Hard

The Math of Active Management
is Daunting:

1. Only 20% of active managers
(1 in 5) can outperform their
benchmarks in any given year;

2.Within that quintile, < half (1 in
10) outperform in 2 out of the
next 3 years;

3. Only 3% stayed in the top 20%
over 5 years (1 in 33)

4. Add in costs and fees, less that
1% (1 in 100)
manage to outperform (net).

5. What are the odds of picking
that that
1-in-100 manager?

Source: Morningstar, Vanguard
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Dunning Kruger Effect

Dunning Kruger
Effect: cognitive bias
in which unskilled
people make poor
decisions and reach
erroneous conclusions,
but their incompetence
denies them the
metacognitive ability
to recognize these
mistakes.
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Expert Forecasters predictions:

“Expert” Forecasting

-Are statistically indistinguishable from
random guesses.

-More self-confident = worse their track
record

-Most famous = least accurate.

5 h "".0\ ! \:""-\ ,_“_ =
Wit apwlogas To RVl O Hoeg

-Most self-confident = most likely to be

believed N o .
“The bottom’s in. . . The bottom’s in

: .. Ahe bottom’s in. . .”
-Qutliers = underperform

Source: Zweig, Your Money & Your Brain; Grants Interest Rate Observer,
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Confirmation Bias

1. We read what we agree with

2. Our biases change the way - (#
we perceive objects |

3. We remember /ess of what
we disagree with . . .

4. Our expectations affect
our perceptions
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Recency Effect

WSJ: 2007 WSJ: 2010

U.S. STOCKS OCTOBER 15, 2007

MARKETS MAY 17,2010

Exorcising Ghosts of Octobers Past How the 'Flash Crash' Echoed Black Monday

Despite Housing Slump, Crashes Such as in 1987 Likely to Stay Memories May 6 Selloff Had Parallels to 1987; Electronic Trading Magnified Selling Pres
Time
Article Comments
Article Interactive Graphics Comments (26)

Email [&)] Print Save This @ K] Like 3 + More *| T

52| Email |2 Print SaveThis & B Like 16 [ + More 2 Text [=

By E.S. BROWNING
By SCOTT PATTERSON

See Corrections & Amplifications item below.

With the stock market booming lately, many investors are putting aside worries about the
housing slump and the summer's credit crunch.

At the same time, some are thinking about a looming anniversary.

r$ Sept. 30,1987
259628

Twenty Years
of Changes

Two decades after the big one-day drop in
the Dow Jones Industrial Average, the number

of shares traded each day has soared and the
industrials are up more than eightfold. Below, some
comparisons. At right, the Dow’s performance in
October 1987,

Dow industrials then and now

.. Oct. 16,1987
224674

Agence France-Presse/Getty Images
= B : ! : : : 3 The Black Monday crash on Oct. 19, 1987, above, sent the Dow industrials down 508 points—or a startling 22.6%
Source: WSJ -

Mgt
A
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What Just Happened vs. What 1s Going to Happen

Time, June 2005 Fortune, June 2005

Can Schwab ' Get Ready for the New HOW TO

_ Save Schwab? | Do-It-Yourself Economy RS

WHY DEEP THROAT CAME OUT  IRAN’S TWENTYSOMETHINGS, BRAIN A

Why we're going gaga
over real estate

WILL YOUR HOUSE MAKE YOU RICH?
SUPER-HOT MARKETS 1 IS IT TIME TO
BUY-OR SELL? " THE CASE FOR RENTING

Inside the hot-money world of housing
speculators, condo flippers, and get-rich-
quick schemers. (Is it too late to get in?)

Source: Fortune, Time



2003: Politics and Asset Management Don’ t Mix

These are poorly designed tax cuts - Stay Out of Markets!

SPX Heekly == 11-30-07
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1
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Source: Ritholtz.com BigCharts.com




2003: Politics and Asset Management Don’ t Mix

2003 Tax Cuts > $1 Trillion

How did that political trade — up over 90% over 4 years —
work out for you . . . ?

SPX Heekly w= 11-30-07
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Source: Ritholtz.com, BigCharts.com




2009: Political Investing

Obama is a Socialist! Stay Out of Markets!

SPX Daily == 5-14-10

1,230
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1,150
, 100
, 050

, 000

Source: Ritholtz.com, BigCharts.com




2009: Politics and Asset Management Don’ t Mix

FASB 157, ZIRP, QF +VERY Oversold Markets

The political trader missed the best rally in a generation —
Up 185% over 60 months

) JA S0 NDI11 FHRAMN JJ ASO 1A MJJAS ONDIZFN A

Source: Ritholtz.com, BigCharts.com




8%

Investor Performance (10 Years)

10-Year Annualized Returns (2004-2013)

7%

6%

%

4%

3%

2%

1%

0%

-1%

1.0%

Source: DALBAR

S&P 500 International Bonds Municipals Average Inflation Money Homes Average Commodities
Stocks National Blended Market Fixed Income
(EAFE) Intermediate Equity & Investor
Term Fixed Income
Investor

Ritholtz Wealth

Management




Sentiment Cycle

Point of Maximum Financial Risk
“Wow, am I  Euphoria

o R Iy P .
Smart. Temporary set back—I'm
® Anxiety 3 long-term investor.”

Thrill @
® Denial
Excitement @ ® Fear
® Desperation ® Optimism
Optimism @ P
® Relief
Panic
. ® Hope

“How could 1 Capitulation @
have been so
wrong?”

® Depression

Despondency @

Point of Maximum Financial Opportunity

Source: Ritholtz.com



Section 2

rief intro to
Neuro
1nance
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If u cn rd ths
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This animation . . .

. 1S not an animation



Cognitive Habits: What Parking Spot # 1s Car In?

Hong Kong Elementary School Fr st Grade Student Admissions Test Question

/6 06 68 88 9%
SBNFATINM: 210 JRRSNTNIT,
What parking spot # is the car parked in?
BORES Bjnzﬂ t-f_L ?

ME20MATEESE Please an winn 20 s
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When 1t absolutely pos

itively

Source: Federal Express

has to deceive your eyes overnight

Express

o\
-
v
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this was not photoshopped...

@
-.‘Q

) 1994 - TODAY
Source: 11even.net

L
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The Narrative Fallacy

You prefer a story to data:

-Story-telling 1s how Humans
evolved to share information

-You are vulnerable to
anecdotes that mislead or
present false conclusions
unsupported by data

Tipping Point, Freakonomics
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Section 3
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A brief introduction. to

.~ Understanding Risk

e e
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We Are All Going to Die. Here s How.

Shark: A perfectly evolved killing machine, immortalized in Spielberg’ s 1975 film, “Jaws.”

Ritholtz Wealth
Management




10 People a year are killed by
sharks worldwide

Other large predators:

Lions? (100)
Elephants (100)
Hippos (500)
Crocodiles (1,000)
Snakes (50,000).

Dogs (25,000) almost all due to
rabies.
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The Deadliest Animal 1n the World

Mosquitoes are the deadliest creature
on earth; Man only comes in second

Source: Gates Foundation, CDC

!

475,000
Human

Mosquito

World's
Deadliest
Animals

dworm
* Freshwater snai | {schistosomiasis)
% Assassin bug (Chagas disease )
%"E Tsetse fly (sleeping sickness)
d Dog (rabies)

Snake
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What killed Americans in 1900 vs. 2010

Causes of death 1900 [N 2010 Deaths per 100,000
Q™o Infectious diseases
v-97% —rp
v-81.6% Nephropathies B 556
6.3
- 0 : 1089
v-60.9% cerebrovascular disease B 418
- 0 : B 72.2
\ 4 67.1 /0 Accidents -38.2
v-11.29 , 502
11 2 /0 Frallty -446
A40.4% Heart disease = 192.9
A=O:Ele Cancer E—
Source: New England Journal of Medicine, Randy Olson, L. A. Times reporting Kyle Kim / @latimesgraphics

Source: LA Times
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Risk of Terrorism

2010: U.S.
noncombatant
fatalities from

terrorism
worldwide = 25

2011: Terror
deaths = §

People who die
after being
struck by
lightning = 29.

Source: CDC, Mueller & Stewart, Terror, Security, and Money.
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Your Actual Risk

Table B. Deaths and death rates for 2011 and age-adjusted death rates and percentage changes in age-adjusted rates
from 2010 to 2011 for the 15 Ieading causes of death in 2011: United States finaI 2010 and preliminary 2011

on thc year 2000 otandard se T chmcal N tes. For cxplanatnn of aotcnsks ] prccedlng cause- of dcath l,udcb see Techmcal Nutcb quurce, fur 2011 are babcd on
weighted data rounded to the nearest individual, so categories may not add to totals]

Age-adjusted death rate

Cause of death (based on the International Classification of Diseases. Death Percent

Rank! Tenth Revision, 2008 Edition, 2009) Number — rate 2011 2010  change
All"causes: s siveismd i id e iR e EE TS S B O SR S eW e ewnm oew suw s (2512:8780 18065 7406 747.0 -0.9
1 Diseases of heart . (10010911, 13,120-151) 598,339 1914 1737 1791 -3.0
2 Malignant ncoplasms . . (C00-Co7) 575313 1846 1686 1728 -2.4
3 Chronic lower respiratory dlst:aseb C(J40-J47) 143382 460 427 422 1.2
4 Cerebrovascular diseases . e .o (180-169) 128931 414 379 301 -3.1
5 Accidents (unintentional injuries) . . . .. ... .'VU1 Xau Y85-Y861°* 122777 394 380 38.0 0.0
6 Alzheimers disease. . . .. . .. . (G3D 84,691 272 2486 251 -2.0
7 Diabetesimellilis sivpmmmmmmnranmmamsrs won s nws wws W aws aws aws aws ae(B10=E14) 73282 235 215 208 3.4
8 Influenza and pneumonia . . . . . SO SRS RO RPN NS U093 ud SIS 4~J"u—J181 53,667 172 157 15.1 0
9 Nephritis. nephrotic syndrome and nephrn3|s e AN'J'J—N""—I’ Nt« N19,N25-N27) 45731 147 13.4 153 -124
10 Intertional self-harm (suicide) . . ("U03.X80-X84,Y87.0}2 38285 123 120 121 -0.8
1 Septicemia . e Co... (AdD-A4) 35530 114 105 10.6 -0.9
12 Chronic liver dlseabe and C|rrhn3|s S o e e SRie HRS o oL (KT0K73-K74) 33539 108 a7 94 3.2
13 Essential hypertension and hypertensive rcna! d|b¢3$c. S oe wwd s s e ews e o o(110:192:115) 27.477 8.8 8.0 .0 0.0
14 Parkinson's disease. . . . . . C(G20-G21)° 23107 7 7.0 5.8 2.9
15 Pneumonitis due to solids and ||qU|ds . (J6BY) 18,000 5.8 53 51 3.9

H”uthclL,ElUScS.....H....‘...t......‘.....‘....‘.....4....H....‘.IZTESidU&H 512,723 1848

You are
35,079 times more likely to die of heart disease
33,842 times more likely to die of cancer
than a terror attack.

Source: CDC
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What are YOU afraid of?

045 percent of world’s wealth @ U.S. Home Prices Take @ Global recession worst since

destroyed: Blackstone CEQ Record Plunge Depression, IMF says
Reuters - 3/10/09 CBS News -~ 3/31/03 Associated Press — 4/22/09

® The Dow’s Jump: Just ® FOX News Poll: Worst Is © Swine Flu, the Last Thing

Another Bear-Market Rally? Yet to Come on Economy Economy Needs Right Now
U.S.News & World Report — 3/24/09 FOX News - 4/2/09 Wall Street Journal — 4/27/09

@ Now the Long Run Looks ® Bankruptcies soaring with

Riskier, Too ‘no end in sight’ @ Chrysler files for bankruptcy
The New York Times — 3/29/09 Associated Press - 4/14/09 Reuters - 4/30/09

8400
8200

Market Crashes

8000
7800

HyperInflation

7600
7400

Collapse of the
Dollar

7200
7000
6800

Looking foolish...

6600

1 1 1 | ] 1 | | 1 1 1 | 1 1 1 1 | 1 ] 1

6400

——

18 25 Y2
April May
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Marc Faber: 2014 crash will be worse than 1987 s

—CNBC, April 10, 2014

STOCKS PLUNGE 508 POINTS, A DROP OF 22.6%;
604 MILLION VOLUME NEARLY DOUBLES RECORD

LS, Skive Shell | - 2 i o i i S =w VORLDWIDE INPACT

. A Huge Blow to the Five-Year Bull Market
Iran Installation .

£ Dow's Record Fall Tha Cow Mﬂv:n:u’-;;g-.mn.:'mn_'
ln GU”RGP"MI' Youtwitey § O26¢ wis down 226 1ok a5t wouh S o Iyeshedyy when

porzew bees M ey s clase Noksed ot 1,790 78, Showe: by choma of 10
Cow.

Frenzied Trading Raises
— e Fears of Recession —
Tape 2 Hours Late

Offshore Target Termed |
a Base for Gunboats

£y STEVEN V. ROSERTS

N e e

By LARBENCE J. De MARIA
Pk markel prss phaged iy 2
-— L varnttanas wawe of sefleg yestenday
EYNE WAE Nt i werw day s e
tary ard ratwimg (earsof 3 recession.
The Dow Jonst bdusing] pvergs.

NASHINGTON, O 1« Usied!
Saanes sany | bwoes scrpek beck of b
coduy fer wiarks 0 Amerca rogs-|
ternd wemesle 33d ofber Porsian Colf

Mg oy Swelliag Uwo Lontecied oV ) --n.utc«‘ » honchimark of e mar
whare (detkrnn e Ammeese offhd $nwrse Mg Koo Ttecerter ' Beal . plenemeetsd 3 recard S04
s 3akd were & base Jor Irsvas pn- Phahhe Suh Rasnin i e POIEA, 90 LTI Based an pieires

[T P —

A few e knser,  maval comanandd
S by bewrdad & hird pfum 9
fve miln peny wad destroyed vader Dws 1987 Equal 1929.
d comTurscaas cgapeerl For
tapmellbondi sadd

No Americen Casakies were e .
parted ) e stoess AN acesrved My FRICGRIMAN
Ki0 radies eaic of Tishrain of sbewt 3| AS 195k pricas sired 8 year, & | Meors, chrecior of fe Conder Sae Inter-
PAL (7 AM. Enstor cayinght doaey. | {19090 8 piasiuvats warmd (Al 10T [aeimesl Baainase Cyuie Rasmarch ol

- wat boching vy e 1528 when) & Cohemyi Letsermiy
ABNivn Versly stack arioe crash Melped o ssbar
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Catastrophizing Markets

Faber on Hyperinflation: “Not A Matter Of If But When” —Business Insider, 9/23/2010
'"The Bear Market Is Starting' Marc Faber —-CNBC, August 3, 2011
Faber: The Dollar's Value In The Future Will Be Zero —Business Insider, 4/18/ 2011

Marc Faber: We Could Experience A 1987-Style Crash This Year —Business Insider,
5/10/2012

Marc Faber: Look out! A 1987-style crash is coming. —-CNBC, August 8, 2013

2014 crash will be worse than 1987's: Marc Faber —CNBC, April 10, 2014

My prediction? In 2015, Faber will predict crash . . .
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S&P500 Declines of 20% (or more)

S&P 500 (log scale)
>
S8
|

10 -
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I

1928 1938 1948 1958 1968 1978 1988 1998 2008
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Pleasure versus Pain

Pleasure

Gain

Loss

r
T S S S S —

Pain
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Section 4 The World'’s Greatest®:
Trader, Market Timer & Stock Picker
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The World’s Greatest® Stock Picker

* Netflix: -25% 4 separate time
Over 4 months 1n 2011, 1t lost 80%
On its worst day, 1t fell 41%.

* Chipotle 15% on four separate days.
During 2007-09 crash, -76%

* Tesla +400% 1n 6 months, then -40% for 10 weeks:
Down 25% 1n a month

* Google -70% 1n 2007-09; In 1ts worst quarter,
down -36%

Ritholtz Wealth
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The World’s Greatest® Stock Picker

* Apple has lost 25% or more six times 1n the past 10 years
alone (after 1ts meteoric rise).

* During its worst week, 1t was cut 1n half, falling 51%. It was
also cut 1n half (or worse) during its worst month and quarter
as well.

» Apple 1s now = value of September 2012 — just before it fell
44%.

* What i1f you bought 1,000 of AAPL on that newfangled 1Pod.
Now 14,000 = $1.4 million dollars.
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Investor Performance (20 Years)

Average Investors vs. Markets

January 1, 1990 to December 31, 2010

10%
9.14%

8%

6.89%
6%
4% 3.83%

2.57%
2%
1.01%
0% T T
S&P 500 Index  Average Stock Barclay's US Average Bond Inflation
Fund Investor  Aggregate Bond Fund Investor
Index

Source: *Quantitative Analysis of Investor Behaviour, 2011" DALBAR, Inc.
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What Makes the Market Tick?

since 1928

’

stock returns explained by various metrics

-year real

Variance of 10

Very strong predictability
Very weak predictability
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Why Do Investors Fail ?

. Managing Losses
. Excess Trading
. Lack of Discipline
. Costs, fees
. Position Si1zing
. High Turnover = High Taxes
. Taking profits too soon
. Leverage
. Deviating from Strategy (" style drift")

10. Emotional Decision making
11. Over Confidence
12. Poor Risk to Reward Ratio



WE HAVE MET
THE ENEMY

“We have met the ANP HE 1S US.

enemy, and he is us.”

-Walt Kelly, Pogo, 1971
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The War Between You & Your Brain

Now [ understand
these
cognitive issues

Stop making them
over and over!
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for more information, please contact

Barry L. Ritholtz THE BIC Pi(TUR &

Chief Investment Officer,
Ritholtz Wealth Management
90 Park Avenue, 18 floor
New York, NY 10016
212-455-9122
Info(@RitholtzWealth.com

wealth management

RITHOLTZ \(/ )

My favorite books on these subjects can be found at
http://www.ritholtz.com/blog/behavioral-books




