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Abstract

This paper documents evidence of a “rationality’dagiween stock and option markets.
While extant research has examined informationanat in stock and option markets,
divergent behavior between the two markets hasyrben studied. If investors in these
markets are not equally rational, they should redpdifferently to random noise. Based
on the short-lived price pressure effect associatigd Mad Money a popular CNBC
investment show hosted by Jim Cramer, we docuntemtekistence of a “rationality
gap.” The abnormal difference between option intplsock prices and actual stock
prices is negative and significant around the atrof noisy information. We conclude
that the stock market is more susceptible to nimiformation than the option market.



Mad Money, Smart Money: Is There a “Rationality Gap’ between
Stock and Option Markets?

l. Introduction

Are investors in different trading venues equalsitional when it comes to
reacting to random noise? This paper examines ifferahtial response of option and
stock markets to noisy information. Debate on tifermational role of option markets
has a long history. In a frictionless, dynamicabmplete market, options are redundant
securities. Thus, the option market may not contadre (or higher quality) information
than the stock market. On the other hand, in aomplete market with frictions, given
the advantages of high leverage, built-in downgd#ection, and the absence of short
sale constraints, the option market would seeml ibegainformed traders. Thus, stock
and option market prices may diverge in responsmisy information.

It has been argued that the stock market shoultt teanformation quicker and
more accurately than the option market due to grelequidity and narrower bid-ask
spreads. Proponents of this hypothesis have imatst whether the stock market leads
in information discovery through Granger causadityl similar techniques. While results
differ, many researchers consistently find no digant lead in the option market. For
example, Stephan and Whaley (1990) find that opgtgulied stock prices cannot predict
future stock price changes. Chan, Chung, and doh($993) analyze the lead-lag
relation between stock and option high frequendyrns, and find no evidence that
option price changes lead stock price changestz Bild Kim (1996), Finucane (1999),
O’Connor (1999), and Chan, Chung, and Fong (200&uwhent similar findings.
Previous literature on the implied volatility inettoption market also documents short-
horizon underreaction and long-horizon overreactmrinformation arrival (i.e., Stein
(1989), Poteshman (2001)).

On the other hand, the opponents of the “stocksl@gadion” hypothesis suggest
the option market could be the preferred habitatrffiormed trading due to opportunities



to exploit leverage, absence of short-sale comsggaand built-in downside protectidt
informed traders prefer the option market, theawpprices should be less responsive to
noisy information. Manaster and Rendleman (1982) Bucker (1987) were among the
first to use option prices to predict prices in timelerlying stock market. They suggested
that option implied stock prices represent the aptmarket’'s assessment of the
underlying assets’ value, finding that the impl&dck prices contain information not
fully reflected in stock prices. Kumar, Sarin, aBtastri (1992) document abnormal
option returns prior to block trading in the ungary stock. Employing Hasbrouck’s
(1995) information-share approach, Chakravarty,e@wdnd Mayhew (2004) show that
about seventeen percent of price discovery oceuthe option market. Research using
“sequential-trade” models also suggests that inéofrtraders may trade in the option
market’ Easley, O’Hara, and Srinivas (1998) use signdioprading volume to show
that the option markets contain information abdatls price changes. Cao, Chen, and
Griffin (2005) and others document abnormal tradioume in the option market prior
to takeover announcements.

Nevertheless, the existing literature has not@eol the comparative rationality
of trading behavior in the stock and option markéthis paper aims to understand which
market behaves more rationally when stock and opti@rkets diverge in response to
information arrival. Rational trading behavior eals trader quality, and thus where
informed traders are more likely to operate. Dyesce between stock and option
markets should signal the difference in belief esw these two groups of traders.
Examination of stock and option market divergenoeowers which market is more
susceptible to noise trading.

This paper tests market rationality based on thieeppressure hypothesis
proposed by Scholes (1972). The price pressurethgpis asserts that prices may

diverge temporarily from efficient information valst Uninformed shifts in excess

! See, for example, Black (1975), Cox and Rubinste@85), Easley et al. (1998), and Chakravarty eGul
and Mayhew (2004). After SEC removing short-salastraints in July 2007, the informational roletlod
option market could have changed. This is beybrdstope of this study.

% In “sequential-trade” models, informed traders tamle in either the stock or the option markehede
models suggest that the amount of informed tradtingption markets should be related to the depth or
liquidity of both the stock and option markets, dhd amount of leverage achievable with options, &&
example, Biais and Hillion (1994), Easley et aB4&), Mayhew et al (1995), Cao et al. (2005), Bad
and Poteshman (2006).



demand compensate liquidity providers as pricesrmeto equilibrium values. Past
research has documented abnormal returns and dradinmes around the arrival of
irrelevant information. Driven by noise tradingtmn naive investors, abnormal returns
are reversed shortly thereafferwe gauge market rationality by the strength dtepr
pressure effects in response to noisy informatiothe form of recommendations made
by CNBC’s Mad Moneyflamboyant host Jim Cramér.We provide evidence that his
recommendations are a good example of noisy infoomaand also that stock and
option prices diverge as a result.

Engelberg, Sasseville, and Williams (2009) docuntieat CNBC’sMad Money
show spreads noisy information, and it exerts atdhed price pressure on the stock
market. They report that Cramer's buy recommendatiare followed by an
economically and statistically significant 5.19%aulative abnormal return overnight
for small-cap stocks, and 1.96% overnight for tlegitire sample. These positive returns
reverse to negative values within several daysligEaBalcarcel and Chen (2007)
recorded similar results. Althouditad Moneyis popular among individual investors, it
disseminates noisy information known by profess®na Thus, it constitutes a
reasonable test for market rationality. If thei@ptmarket responds to Mr. Cramer’s
recommendations similarly to the stock market, vesed that the option market
possesses no rationality advantage. In casadtg@ven more intensively than the stock
market, we conclude the option market behavesrgmally than the stock market. If
the option market exhibits little or no price pragseffect compared to the stock market,
we suggest the option market possesses greatenattly and its investors better
informed than stock market investors. When infatnmaders prefer the option market
and uninformed investors prefer stock trading, tteck price implied by the

3See, for example, Harris and Gurel (1986), LyncH &endenhall (1997), Wurgler and Zhuravskaya
(2002), Mitchell, Pulvino, and Stafford (2004), Gdwand Stafford (2004), Corwin (2003), Liang (1899
Carhart et al. (2002), Cohen, Gompers, and Vucétken(2002), Hotchkiss and Strickland (2003),
Engelberg, Sassville, and Williams (2009), and Badel and Chen (2007).

“The show's animated host, Jim Cramer, draws moes t898,000 viewers daily according to the
Philadelphia Enquirer, January 8, 2006. Recernimasgts provided by Nielsen ranges from 400,000 to
600,000. The show airs three times a day duringkdaaes at 6:00 p.m., 9:00 p.m., and 12:00 midnight.
®For example, see “Cramer’s Star Outshines His SRicks,” by Bill Alpert (Barron, Feb. 7, 2009).



corresponding option (hereafter implied stock prefeould differ significantly from the
actual stock price around the arrival of noisy infation.

We estimate the implied stock price from the optimarket using both the
sequential approach (i.e., Stephan and Whaley {188d Chakravarty et al. (2004)) and
the option boundary approach (see, for example,uBbd and Courtadon (1986),
Finucane (1991), and Ofek, Richardson and Whit¢2804))° Using the standard event
time methodology, we examine trading behavior in the stock and optitarkets in
response to Mr. Cramer’s recommendations. Our Eaognsists of 1,157 Cramer buy
recommendations from July 2005 through April 2007.

We document two major findings. First, in the alzseof a price pressure effect,
the option market behaves more rationally thanstioek market. A 3.33% abnormal
return the day after Mr. Cramer’s buy recommenadatiaggests that the price pressure
effect exists in the stock market for small-capckso This is consistent with other
studies examininiylad Moneyeffects on stock market. These results are regt@geng
the ensuing two weeks. The cumulative abnormairmetieclines to -2.93% within a
month. In contrast, the (option) implied stockcps are significantly lower than actual
stock prices following the buy recommendations.isTihdicates that either the option
market is less responsive to the noisy informatiam the stock market, or option traders
may actually trade against the naive stock investor

Second, we show that the bid-ask spreads in theropnharket decrease
significantly and option trading volumes are abnalign high following a
recommendation. Abnormal trading activity lastsrenthan five days following the
recommendation. This finding strengthens the ababprice results, and it suggests that
option market makers narrow the bid-ask spreadsnticipation of lesser adverse
selection.

The remainder of this paper is organized as fadlowSection Il presents the
methodology, and Section Ill describes the datae #liscuss empirical findings in
Section 1V, while Section V conducts robustnesdste€onclusions are presented in
Section VI.

® A detailed description is presented in SectiorAlbf this paper.
" We follow the event study design documented inkdikon and Partch (1988).



Il. Methodology

We conduct event studies on actual and option edpditock prices to examine
the rationality of trading behavior in the stockdaoption markets in response to
recommendations made by CNB@®&d Moneyhost Jim Cramer. Although the show’s
noisy background, dramatic camera effect, and thistdrous host may seem silly to
some, evidence shows that Mr. Cramer’s recommestatctually affect stock prices in
the short run. We explore the possibility of atibaality gap” between stock and option
markets according to the relation between impliedlsprices in the option market and
the observed stock prices in the stock market.

If noise traders are equally likely to trade incét@and option markets, option
implied stock prices should move with the obserpeides in the stock market in the
direction consistent with Mr. Cramer’s recommenaiadi If noise traders dominate the
stock market, then stock prices should be moreorespe to the recommendations than
the implied prices. On the other hand, when n&iagers are more active in the option
market, implied prices should exhibit greater reacto the noisy information than the
stock prices. Thus, the abnormal behavior betwbenmplied price and stock price
reveals the “rationality gap” between these two ketr. If implied relative to actual
prices behave normally, we conclude there is ndidmality gap”. If the difference
between implied and actual prices decrease (ineyeage conclude that the option
market is more (less) rational than the stock nmtarke

We use a standard event study procedure (seexémnple, Mikkelson and Parch
(1988) and Liang (1999)) to test the rationalityhe stock and option markets around the
event date. Stock prices are observed directlyn ftbe stock market. Implied stock
prices are derived from option premiums using twapraaches — the sequential
approach and the option boundary approach. Segtidiscusses the methodology for
estimating the implied stock price from the optioarket. Section B describes the event
study procedure.

A. Implied Stock Price Estimation



We estimate the implied stock price derived froniappremium in two distinct
ways — the sequential approach and the option syndpproach. The sequential
approach inserts the previous period implied viahatinto an option pricing model and
solves for the implied stock price backward (sew, dxample, Stephan and Whaley
(1990), Kutner (1998), Chakravarty, Gulen, and Maw (2004)). The option boundary
approach uses the option boundary conditions tgealoe divergence between implied
stock price and actual stock price (see, for exam@ox and Rubinstein (1985),
Bodurtha and Courtadon (1986), Finucane (1991), @fek, Richardson and Whitelaw
(2004)). We employ both approaches, with one sgnas a robustness check for the

other.

1. The Sequential Approach

We use Barone-Adesi and Whaley’'s (1986) Americatioa pricing model
(BAW model hereafter) for both calls and puts (8gpendix A). Denote the observed
option premium byD, the latent true stock price 8ythe volatility bys, and all the other
observable variables (i.e., the risk-free rateetim maturity and strike price) B The
theoretical option pricing mod&l) may be specified as:

O =1(S; on Ry, 1)
The implied volatility of the previous period,_,, is used as a proxy fet, and

we estimate the implied stock price by inverting tption model with respect &

~ -1 R

§=1f_(; 6.iR) 2)
where é is the implied stock price derived from the optigremium. Our calculation
algorithm follows the Generalized Newton Methode(#gpendix B). To minimize the
measurement error, we employ a three-step procedie first calculated, , given all
the observed variables at tinkd. We then trace each option by its sequentiakseri

(option ID), adjustd,_, according to the passage of time, and insert thestadl 7, , into



the option pricing model to inveépat timet.® If there is more than one option in an

option category at timg instead of using randomly assigned weights tauaroptions,

we pool observations and estimate the best impdidk price by minimizing the
difference between the model and market option pner é is then used in the event

study to test the option market’s reaction.

This approach is one of the most commonly usechaoalst to derive the implied
price. However, because it employs the BAW modeal ases the previous period
implied volatility in estimating current period ifngd stock price, it may suffer from
measurement errors due to model-misspecificatiod aon-synchronous trading.
Although a large option data sample mitigates thpact of the measurement errors, we

use the option boundary approach as a robustnesk ohour tests.

2. The Option Boundary Approach
The option boundary approach gauges the degresvefgeénce between implied

and actual stock prices according to the optionndaty conditions. We employ
American option boundaries with market frictioneg<Bodurtha and Courtadon (1986))
to extract the option market's expectations aboatksprices.  With market frictions,
the upper boundaries for American call and putamsiare specified in inequalities (3)
and (4), respectively:

(Pr+ S —Xe™ )+ (Tx +Ts+Tp) = CO—Tc (3)

(C—SLe +X) + (Tx +Ts+Tc )2 P - Tp (4)
whereS, P, C, X, r, qandz refer to the observed stock price, put premiuril,pgzamium,

strike price, risk-free rate, dividend vyield, anidhé to maturity, respectively. The

an bn

superscripts, ® and ', denote ask and bid of the quotég, Ts, Tp, andT¢ are the

transaction costs for exercising options, traditaglss, trading puts, and trading calls,

8 The adjustment oﬁt_laccording to the passage of time, based on th&pdifferential of vega to time-

to-maturity, should not be ignored, particularlyemhthe time to maturity is short (i.e., less thidtedn
days).

® This procedure is similar to Whaley’s (1982) agmio of estimating implied volatilities based on the
options in a specific category. Instead of estingathe implied volatilities, this paper uses thiscedure

to calculate the implied stock prices.



respectively. Given inequalities (3) and (4), tbeer and upper bounds of the implied
stock prices, respectively, can be expressed as:

S 2C°— P+ Xe™ — (Tx +Ts +Tp+T0)= Low (5)

P<[CP—P + X + (Tx +Ts+Tp+To)] / & =Hyg, (6)

These two inequalities yield a range for the inglistock price. l(o~S)
measures the distance between the lower bound rendlserved stock price. The
greater the distance, the higher the call premsimelative to the put premium. By the
same token,S{’—High) e ¥ determines the distance between the observed ptamk and
the upper bound. The greater the distance, tjiigehithe put premium is relative to the
call premium. Hence, the difference betweegAS) and S’—High) e 97 gauges the bias
of the range for the implied stock price in theioptmarket. It can be specified as:

Divergence = (E+C° - P —P) — ($+ SLe ™) + X (1+e ™), 7)
Equation (7) suggests that the larger (smaller) Dhaeergence the higher (lower) the
implied stock price relative to the observed stpdke.'® In practice, because the short
sale constraints, the upper boundary conditionneguality (5) is more likely to be
violated, thusDivergencetends to be negative (see, for example, Ofek, Riswm and
Whitelaw (2004)).

Figure 1 illustrates the ranges dndergence If the range oL,y to Higs is not
biased toward either sidBjvergenceis zero. However, as the rangelgf,” (Low”) to
Hign” (Hign') is biased toward the left (right), th&ivergences less (greater) than zero
and the implied stock price is more likely to beadlar (greater) than the observed stock
price. ThusPivergencemeasures the bias of the range and reveals tleztions from
the option market. If there is more than @igergencein an option category at tinte
the vega-weighed mean of tbevergencs is used in the event study.

<<Insert Figure 1 about here>>

3. The Relation between Implied Stock Price ang:i@ence
Although both the implied stock price amdvergencemeasure the discrepancy

between the stock and option markets, they haverdift merits. The implied stock

9 This argument is consistent with Bodurtha and @alon (1986).



price, derived from the sequential approach, isiractl measure of the stock price
reflected in the option market, but it may suffeani model-specification errors. On the
other hand, th®ivergence based on option boundaries, is a model-free astinbut it is

not a direct measurement of stock price. By empigyboth approaches, we have an

inherent mutual robustness check.

B. Event Study Procedure
We use a standard event study procedure (seexdonme, Mikkelson and Parch
(1988) and Liang (1999)) to test the abnormal st@tiirns around the event date. We

now discuss procedures to obtain abnormal returbsth stock and option markets.

1. Stock Market Returns

To analyze stock price behavior, we first specifigemchmark return and define
the daily abnormal price change in the event wina@svthe difference between the actual
return and the benchmark return. We use the fatigwhree-factor model to generate
benchmark returns:

Ri=0i + fm Rnt + fsme SMB + fum HML: + &y, (8)

whereR; is the log return for common stoclon dayt, Ry is the log return for thERSP
value-weighted market indeXSMB is the difference between the daily returns on
portfolios of small and big stocks, akidML is the difference between the daily returns on
stock portfolios of high and low book-to-market wes!* &; is the random error term of
stocki on dayt. We define the announcement day as day 0, amdetstemate the model
parameters for a 150-day period from day -154 tiinaday -5. The abnormal returns for
common stock from day +1 to day +30 are estimated from:

ARt = Rit = @i + fm Rt + fsme SMB + Bum HMLy) = ', t=1, 2,...,30. (9)

The cumulative abnormal returns for the portfolamsisting of N stocks from daty to

dayt; are:

"R, SMB, and HML are obtained from http://mba.tucktd@uth.edu/pages/faculty/ken.frenchl.



CAR=1Y AR, (10)
N =

Statistical tests are based on the following zsdtat corrected for serial
dependence. As in Mikkelson and Parch (1988)tahestatistics are:

Z(CAR) :%ZN; {:Z‘ AR, / /VARg AR, J (11)

2. The Price Difference between Stock and Optiorkbta

The abnormal behavior of implied stock prices andesponding divergences are
analyzed similarly to that in the stock market. \ifst specify a benchmark price
relation between the option and stock markets. Themn define the abnormal price
relation as the difference between the actual artthmark price relation in the event
window. This study uses two estimates for the gmielation. The first estimate is
calculated as the option implied stock price mitius actual stock price. The second
estimate is th®ivergencederived from the option boundaries. The benchmel&tion
for stocki is specified as:

. -5
Diff, = >_ Diff,, /150 (12)

t=-154

whereDiff=SDC, SDP, or DIVand are defined as:

SC. - SP. -
soG, =>4~ 9¢  gpp =B =St andpv, =

it )t 't

Divergencg

SG;: andSR; are the implied stock prices from call and puiam, respectively, derived
from equation (2). Divergence measures the degree of divergence between option
implied and actual stock prices specified in equafi7). Consistent with the benchmark
in the stock market, the benchmark for optionssineated based on a 150-day period
from day -154 to day -5. A positive (negativeiff indicates the implied stock price is
relatively larger (smaller) than the actual stodkg

The abnormal price differences for optioffom day +1 to day +30 are estimated

from:

A_Diff, = Diff, — Diff, , t=1, 2,..., 30. (13)
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If the option market responds to the price pressara similar manner as the stock
market, implied stock price should move along wvitlile stock price and the abnormal
price differenceA_Diff;, should be close to zero. On the other hand, Biff behaves
abnormally during the event window under study,intlicates the existence of a
“rationality gap” between option and stock markets.

The cumulative abnormal price difference for thetfotio consisting of N stocks
from dayt; to dayt; is:

N t
CA_Diff :%z A_ Diff,, (14)

i=1 t=t;

N

The test statistic takes the following form:

N tg t2
Z(CA_Diff) = %Z {Z A_Diff / \/VARZ A_ Diff,, J : (15)
i=1 \ t=t;

t=t,

In addition to the z-statistic, we also conduct gfemeralized sign test. The null for the
generalized sign test is that the proportion ofitpes (negative) abnormal price
differences during the event window is the samim déise estimation period.

Since existing literature shows strong evidence q@frice pressure effect in the
stock market, we propose the following three hypeés.

Hi: If CA Diff < 0 and statistically significant, the option mérlees not respond
to the noisy information (i.e., Cramer’'s recommeiutes) in the same way as the stock
market. We conclude the option market behaves madi@nally than the stock market.

H,: If CA Diff = 0, the option market responds to the noisy infdiom similar to
the stock market. We conclude no “rationality gagXists between stock and option
markets.

Hs: If CA Diff > 0 and statistically significant, the option metrkis more
responsive to the noisy information than the statkrket. We conclude the option
market is less rational than the stock market.

Our measurement of abnormal performance allevidtegotential measurement
error and non-synchronous trading problems. We @éx@aw_Diff based onDiff as a

benchmark, not relying solely on one method: neitingplied prices nor divergence
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alone. Hence the impact of the potential measunéreors orCA_Diff is minimized?
Abnormal trading activities such as trading voluare bid-ask spreads are calculated

based upon the same principle. The proceduresesaded in Appendix C.

Ill. Data

Following Balcarcel and Chen (2007) and Engelbdargl€2009), we obtained
Cramer’s 1,193 buy recommendations from MyMoneyWatem from July 2005
through April 2007. Upon matching the stock withe tloption data, 1,157 buy
recommendations are available for analysis. We phtitioned the sample into two
equally divided sub-periods. The first sub-peniads from July 2005 to May 2006, and
the second sub-period is from June 2006 to Aprdd720 The split point, May 2006, is
approximately the time when the first version ofgElberg et al.’s paper received press
attention. Consequently the test results for the sub-periods may reveal whether
investors learned from the price pressure effect.

We use CRSP daily stock returns and the value-wedgimdex returns to estimate
benchmark stock returns and to calcul@#®Rs The daily trading volume and shares
outstanding are used to calculate the abnormalingjadolume (see Appendix C,
equations C.1 — C.5). We use daily closing bid askl prices to calculate the abnormal
spread (see Appendix C, equations C.6 — C.10).aMteexplore a possible size effect by
partitioning sample firms into small-, medium-, alage-capitalization categories five
trading days prior to the recommendation.

We obtained daily option data from the OPRA (OpsioRrice Reporting
Authority). The option records are organized byiese including symbol, expiration
month, strike price, type of options, open interektily trading volume, bid and ask
prices, and underlying stock symbol and price. WWseatd observations with negative
bid-ask spread or with stock spread greater th&% &6 the price (see Korajczyk and
Sadka (2004), and Engelberg et al. (2009)).

Options with maturity of 10 to 90 days are useddave the implied stock prices.
To calculate th®ivergencewe classify options with delta between 0.20 add @&s out-
of-the-money (OTM); between 0.40 and 0.60 as attbeey (ATM); and 0.60 to 0.80

12|f the impact exists, it should only weaken thet results.
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as in-the-money (ITMJ® We discard options with delta less than 0.20 reatgr than
0.80 to avoid thin trading/low liquidity problemsBased on option moneyness, the
Divergencemay be calculated based on a pair of OTM call idid put; ATM call and
ATM put; or ITM call and OTM put. The avera@gvergenceis calculated using vega-

weights for all pairs of options.

I\V. Empirical Results
A. Descriptive Statistics

Table 1 documents summary statistics for the recenaiad stocks. We calculate
average firm size based on the market value oftedtwm day -5 through day -1.
Spread and share turnover are computed from daytHt6ugh day -5 prior to the event
date. For the entire sample period, the samplsistsnof 1,157 stocks, among which 385
are small-caps; 387 are mid-caps; and 385 are -taps. The average market
capitalizations for small-cap, mid-cap and largp-ase approximately $0.90, $4.44, and
$39.88 billion, respectively. The average dailyures are positive across all sizes. The
bid-ask spread for small-cap stocks (0.16%) is ntbem twice that of the large-cap
(0.06%). This is consistent with the notion thatai-cap market makers face greater
adverse selection and (or) higher inventory/ordecgssing costs (see Madhavan et al.
(1997), and Liang (1999)). Also, size is negafivalated to returns and systematic risk,
similar to previous findings.

Sub-period sample statistics are mutually similakle note that the first sub-
period has 952 recommendations, more than fourstithe number in the second sub-
period (205 picks). Mr. Cramer apparently becanoeenselective during the second sub-

period.
<<Insert Table 1 about here>>

Table 2 reports the descriptive statistics for @i by firm size. We define the

implied volatility ratio, IV, as implied volatility divided by the COBE’s valély index

13 The classification of moneyness is arbitrary. &l conduct the test based on different deltaggou
(0.02~0.45 for OTM, 0.45~0.55 for ATM, and 0.55~®f8r ITM) and the stock price to exercise price
ratios. The test results are qualitatively similar
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(VIX). Option spread is calculated in the same n&aras stock spread. Option turnover
is computed using option trading volume divided d¢tgck trading volume on a daily
basis.

During the entire sample period, bdth andSpreadare inversely related to firm
size, which is consistent with the statistics foimdable 1 for systematic risk and spread
of stocks. Nevertheless, option spreads are margei than stock spreads. These larger
option spreads reflect higher order processing andtprice discreteness. For instance,
an out-of-the-money option could have bid and askep of $1.00 and $1.50,
respectively, showing a 40% bid-ask spread. Lapgeads enable option market makers
to reveal their information or expectations abdwut tinderlying stock values without
violating any boundary conditions and inviting arédgeurs.

We also find a positive relation between size aptioo turnover. This suggests
small-cap options are relatively less traded tlaagd-cap options, and hence, have wider
spreads.SDC the differences between implied stock prices freatls and actual stock
prices, are negative across different firm siz&is indicates the implied prices from
calls are slightly lower than the actual stock esimver the sample period. This is
consistent with previous studies (i.e., Ofek, Ridsan and Whitelaw (2004)) in that
short-sale constraints result in asymmetric refstidoetween observed stock market

prices and option implied pricé$. Nevertheless, this tendency should not affectéke
results becausk_Diff; = Diffi; — Diff, , i.e., the abnormal price differences are calculated

based on the gap between the price differencestlaid averages over the estimation
window. Abnormal price differences are thus caltdarelative to their benchmark
values. Put options have smaller turnovers thdhogdions. This indicates that put
options are traded less often than call optidDeiergenceestimates across all sizes show

similar patterns aSDCandSDP.
<<Insert Table 2 about here>>

B. Results for the Whole Sample

4 The short-sale constraints make it difficult togtsell “overvalued” stocks. Consequentially,céto
prices have the tendency to be greater than therohplied stock prices.
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1. Price Pressure Effect

Table 3 documents the price pressure effect ofQviamer’'s recommendations on
stock and option markets for day +1, +2, +3, +5),+415, and +30 for the entire sample
period. We study the price effect beginning day(thk day after the recommendation)
because Mr. Cramer makes his recommendationsth&enarket closes.

Column 3 shows the price pressure effect for spmmifolios. Consistent with the
findings in Balcarcel and Chen (2007) and Engelbetr@l (2009), we detect a price
pressure effect, and the effect is strongest onlsrap stocks. We also find the smaller
the size, the longer the price effect and the giotthe price reversal.

On day +1, the cumulative abnormal return, CAR3.33%, 1.19%, and 0.54%,
for small-, mid-, and large-cap stocks respectivelyne small-cap stock portfolio has the
strongest and most significant price pressure anadingortfolios. The price effect for
the small-cap lasts longer than five days and peatsnd day 3. Z-test and generalized
sign test results are consistent. The price apgifec, however, fades away rapidly and
becomes negative by day +30. The sharp price salvfar the small-cap stocks from day
+3 through day +30 suggests that small stocks aréicplarly vulnerable to noisy
information. Although mid-cap stocks also expeceithe price pressure effect for the
first three days, they exhibit a smaller price reaéfrom day +3 to day +30, or -0.64%
(1.06% minus 1.70%). Large-cap stocks appear yfainsensitive to the noisy
information, hence there is little price pressufeat.

Column 4 reports the cumulative abnormal pricéediinces based on the implied
stock prices derived from call optionSA_Diff for SDQ. Although theCA_Diff for the
small-cap stocks are negative for the first thragsd Z-test statistics are insignificant.
The sign test reveals that the negatBA Diff are statistically significant up to day +5,
meaning that the fraction of negati@®_Diff is much larger after the recommendation.
Therefore, there is some evidence in the call ogtithat support Hypothesis 1, i.e., call
option traders do not respond, or respond lessr&m€r's buy recommendations than
stock traders.

We observe from the put option results in Colunthd the cumulative abnormal
implied stock price differences derived from putiops (CA_Diff for SDP are much
stronger tharCA_Difffor SDC For all firm sizesCA_Difffor SDPcarry negative signs.
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In particular, the parameters GA_Diff for the small-caps are negative and significant at
less than the 1% level for days +1 through +3 ite&; and significant for days +1
through day +15 in the generalized sign-test. dntm@ast to the strong price pressure
effect on the small-cap stocks for the first thtesing days following Mr. Cramer’s
recommendations, the small-cap put options yieldoaially low implied prices. For
example, for the small-capS€A_Diff of SDPestimates are -0.29% (with a z-statistic of -
3.80), -0.30% (a z-statistic, -4.28), and -0.26%z{statistic, -3.15), for day +1 through
day +3, respectively. Thus, the transitory pricesgure effect in the stock market is not
fully transmitted to put premiums in the option ketr In contrast to the stock market,
implied stock prices derived from put options amnerally lower during the event
window due to higher option premiums. The strongsults for puts may also suggest
that put traders may actually bet against naivestors in the stock market who follow
Cramer’s recommendations. A put option is a bettstrument to bet against Cramer’s
buy recommendations than a call option. Although dption boundary conditions could
restrict the dissimilarity between calls and ptit®, bid-ask spread of option quotes may
still yield the discrepancy without violating theundary conditions. Given this evidence,
rationality discrepancy between option and stockketa does exist, because the option
market does not react to Cramer’s recommendatlmsdame way as the stock market.

Test results for the cumulative abnormal diverge@ee Diff for Divergence are
reported in the last column of Table 3. During #mire sample period, results for
CA_Diff for Divergenceare consistent with the findings fro@A_Diff for puts. Z-tests
for the small-cap stocks show negative and sigmifi€A_Diff for Divergenceover the
first two days following the event date, while gmlzed sign-tests are significant
through day +10. For instanc8A_Diff estimates oDivergenceare -0.14% (with a z-
statistic of -2.43; a sign-test statistic of -4.@hHd -0.18% (a t-statistic, -2.78; a sign-test -
3.36) for day +1 and day +2, respectiveyA _Diff estimates foDivergencefor the mid-
caps are also negative and significant up to dalgased upon sign-tests.

These results support Hypothesis 1 that optioretsado not react the same way
to the Cramer’s buy recommendations as stock tsaddre strong evidence from puts
may suggest option traders purchase puts to exghleitrading behavior of naive stock

market traders.
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<<Insert Table 3 about here>>

Figure 2 displays th€AR andCA_Diffs for SDC SDP, andDivergencefor the
entire sample period. Figure 2(A) shows the eristeof the price pressure effect and
return reversal for small-cap stocks. TBAR for small-caps jumps immediately
following the recommendations. They remain posifior seventeen days, although they
begin to decline after day +3 and eventually becorgative. On the other hand, the
price pressure effect and return reversal for naig-and large-cap stocks are less evident.
Figure 2(B) displays th&€A_Diff estimates for call options; the cumulative abnormal
price differences for the small-cap and mid-caglstcare negative for the first several
days. TheCA_Diffs for puts are depicted in Figure 2(C). For smap-pat options, the
cumulative abnormal price difference drops to -9028n day +1, remaining negative and
significant for the first few trading days. Althglu mid-cap and large-cap put options
also show negativ€A Diffs, they are smaller and less significant. A simglattern is
also observed in Figure 2(D) f&@A_Diff for Divergence These figures reinforce the

results reported in Table 3.

<<Insert Figure 2 about here>>

2. Abnormal Trading Activities

In this subsection, we examine the abnormal tradutiyities following Cramer’s
recommendations. The test results on bid-ask spraad turnover for stocks and options
for day +1, +2, +3, +5, +10, +15, and +30 are reggbm Table 4. ATS, ATC, and ATP
represent abnormal stock turnovehnormal call option turnover, and abnormal put
option turnover, respectivelyASS ASG andASPrefer to abnormal bid-ask spreads for
stocks, call options, and put options, respectivéipnormal turnover and bid-ask spread
calculations are illustrated in Appendix C.

Table 4 shows that both markets experience abnbrrhaher trading volume
across all stock sizes. For day ATLS for small, mid, and large-caps are 3.39, 0.73 and

0.35, respectively, and all are significant at ¢me percent level or less. This suggests
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some investors follow Mr. Cramer’s recommendatidnsying stocks across the board.
Although large- and mid-cap stocks are more heavilgled than normal, trading occurs
with little price effect. Small-cap stocks exhilihe strongest and most persistent
abnormal trading activity. Th&TS for small-caps are positive and significant nmbien
five trading days following the event day.

In the option market, the small-capTC is also positive and significant, but
lasting only two days.ATP for small-caps is stronger th&TC, and it lasts more than
five days. This suggests puts are more heaviljettahan calls, which differs Table 2
regarding option turnover. This is consistent with abnormal short-sale volume found
in Engelberg et al. (2009). As informed tradercmate the price pressure effect, they
may exploit the opportunity by either short-sellittge small-caps in the stock market
and/or purchasing puts.

Table 4 also presents the abnormal bid-ask spfeadsocks and options. Large-
and mid-cap stocks do not show significant sprdehges in either market, while small-
caps reveal significant results. First, the abradrstock spread decreases significantly on
day +1— ASSis -26.61% with a z-statistic of -2.69. The abmal option spread for
calls, ASC,also decreases marginally on day +1. Furthernforesmall-cap puts, the
abnormal option spreadASPE, exhibits a significant bid-ask spread narrowiagting
more than three consecutive days. We conjechat rharket makers, like informed
traders, have knowledge about the noisy informatiprovided by Cramer’s
recommendations. Facing less information asymmeption market makers experience

a significantly lower adverse selection risk, radgdid-ask spreads.

<<Insert Table 4 about here>>

Figure 3 depicts the trading behavior of stocks aptions for the entire sample.
The stock abnormal trading volumes and spreaddigpéayed in Figures 3(A) and 3(B).
ATSshows spikes appearing the first several tradags dicross the board, most notably
for small-cap stocks. The stock spreA8S behaves normally in general, except for the
small-caps on day +1. Abnormal trading and bid-ssleads for call options are shown
in Figures 3(C) and 3(D). Call options for smalpe exhibit an increase ATC on days
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+1 and +2. Excepting small-cap calls on day +&, ¢hll options show no significant
changes ilARSC The abnormal trading volumes and spreads fooptibns are presented
in Figures 3(E) and 3(F)ATP for mid-caps and large-caps behave normally duttireg
event window. Small-cap puts experience signific&nP surges during the first three
days, with significance lasting five days. Moregube abnormal spread&SP decrease
significantly from days +1 to +3. This strengthehe validity of the informed trading
habitat hypothesis.

<<Insert Figure 3 about here>>

C. Sub-period Results
1. Price Pressure Effects

We also test two sub-periods to examine whetheuttieformed remain so over
period of time. This is particularly interestingven the controversy regarding the
information content of Cramer’s pick3. The test results for the price pressure effedt an
trading activities for sub-period analyses are regubin Tables 5 and 6. Table 5 reports
the price pressure effect bfad Moneyrecommendations for the two sub-periods. The
results for the first sub-period (July 2005 ~ Md@pR) are exhibited in Panel A of Table
5. The findings in this panel are similar to thas&able 3 for the entire sample period.
Small-cap stocks experience the strongest and sbrpyece pressure. They also exhibit
the most dramatic price reversal€AR drops from the peak of 6.61% on day +3 to -
3.18% on day +30CA_Diff for call options $DQ is not significant in the Z-test (day +1
is marginally significant at the 10% level), buatsstically significant in the sign test up
to day +5. Hypothesis 1 is thus mildly supportgditve call trading. CA_Diff for put
options EDP and Divergenceof small-caps are negative and significant for tingt
three trading days following Cramer’'s recommendeion the Z-test. The significance
lasts for 15 days in the sign test. Although mégs also show some price pressure
effects, they are milder than for small-caps. Thgative and significar@A_Diff for put
options suggests that some informed investors madt trade in the option markets

against Cramer’'s recommendations. Put optionsapipebe a more desirable trading

15 The first Mad Money show was aired on July 20,5200
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venue than calls. Such findings support the ext&teri a rationality discrepancy between
stock and option markets.

Panel B of Table 5 reports the test results forgbeond sub-period from June
2006 through April 2007. Comparing to Panel A, finel that the results in Panel B are
weaker than those found in the first sub-periodhe Price pressure and reversals for all
stock portfolios lessen. AlthougBAR peaks on day +5 at 3.98% for the small-caps,
reversing (-5.87%) on day +30, orfBARon day +2 is statistically significant at the 5%
level in the Z-test® None of the sign tests are significant. The cutitgaabnormal price
differences for puts andivergencealso weaken substantiallfCAR_Difffor put options
is significant on days +1 and +5 in the Z-test whhe significant sign-test results last
five days. Moreover, none of tH@AR_Diff for Divergenceis statistically significant.
Reduced abnormal returns in the option marketspoase to Cramer’s picks correspond
to the weakened abnormal returns found in the stoakket. It is possible that stock
market investors are more aware of the price pressffiect from the first sub-period, and
they learn from the past and adjust their tradiefpdvior accordingly. This finding
echoes the argument made in Engelberg et al. (2009)

<<Insert Tables 5 about here>>

2. Abnormal Trading Activities
Table 6 shows the effect of Cramer’'s recommendation trading activities in

the two sub-periods. Panel A shows the resultgHerfirst sub-period, while Panel B
presents the results for the second sub-periodulBeshown in Panel A are very similar
to that reported in Table 4 for the whole perio@n& A shows that stock market
experiences abnormally higher trading volumes aciadk stock sizes, with the largest
trading volume occurring in small-cap stocks whadpeormal trading lasts up for 5 days.
This suggests investors who follow Mr. Cramer'soramendations purchased stocks
across the board. Large- and mid-cap stocks ame mmeavily traded than usual, but

trading occurs with little price effect.

16 Results for days +3 and +5 are significant atlib® level.
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In the option market, the small-c#¥ C is also positive and significant for two
days, while a significanATP for small-caps lasts for more than ten days, inmglythat
put options are more heavily traded than call opstio As informed traders expect the
price pressure effect in the stock market, theyl@iphe opportunity by either short
selling the small-caps in the stock market andlocipasing puts.

Table 6 Panel A shows the abnormal bid-ask sprisadsocks and options. The
large-cap and mid-cap stocks do not show signifiedamormal spread changes for both
stocks and options, while the small-caps exhilgihificant changes. The abnormal stock
spread decreases significantly on day A$Sis -27.21%). This can be interpreted as
stock market makers, aware of the noisy informatieduce spreads when they face less
adverse selection risk. The abnormal option spreadcalls, ASC, also decreases
marginally on day +1. The put options show the isognificant results. For small-cap
put options, the abnormal option spreA8&P, exhibits a significant decrease that lasts for
more than three days.

Table 6 Panel B reports trading activities for -paiiod two. The trading
activities in sub-period two are much weaker thhoseé of period one. The only
significant activity is found in the stock markatbeit at a much weaker level compared
to the first sub-period. We conclude from the pebiod analyses many investors learned

from past experience, adjusting trading strategeesrdingly*’

<<Insert Table 6 about here>>

V. Robustness Tests

In Section Ill, we discard options with delta léekan 0.2 or greater than 0.8 to
mitigate the options thin trading or low liquidiproblems. We further reduce liquidity
concerns by including only options with a minimurading volume of 20 contracts. We

re-test the price pressure effect, and the reatdtsn Tables 7 and 8.

7 Bloggers have long discussed Cramer’s stock pinkey the internet before any academic research.
Academic research and professional financial maggzbegan the scrutiny during the period of 20a6 an
2007. In addition to the research cited in thipgrasee a Barron editorial “Shorting Cramer” (AsigRo0,
2007 by Bill Alpert).
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Table 7 presents full sample results. Theseiardas to Table 3. A strong price
pressure effect for the small-cap and mid-cap spmekolios is evident in Column 3. In
Column 4,CA_Diff for SDCare mostly negative but insignificant at the 5%eldor the
Z-test. Sign test statistics are significant, iadileg abnormal price effect in the calls.
Compared to Table 3, the abnormal price effecthdls is stronger, and the signs of the
parameters are more consistently negative. Redud® both liquidity constraint
assumptions provide evidence favoring the inforrimading habitat hypothesi<CA_Diff
for SDPin Column 5 are significant in both the Z-test angh test through day +4 and
day +10 respectively, suggesting abnormal priceectsf in the put. CA_Diff for
Divergencein Column 6 confirms put results. These findinggffiem support for
Hypothesis 1, that option traders behave moremaltip than stock traders.

Sub-period results are reported in Table 8. PAmgiows the results for the first
sub-period while Panel B for the second sub-peridtgain, these sub-period results
mirror the evidence presented in Table 5. Thathis,stock price pressure effect and the
“rationality gap” between stock and option markate stronger in the first sub-period
than the second. The price pressure effect irsthek market is significantly weakened

in the second sub-period; so is the abnormal retifference in the option market.

VI. Conclusions

This paper explores the “rationality gap” betwdlee stock and option markets in
response to the arrival of noisy information in tbem of buy recommendations from a
popular television show host. Extant literatures tdealt extensively with lead-lag
relations and the price discovery process betwhleset two markets. An unexplored
issue is whether stock and option markets behauellggationally. Very little attention

has been given to the unusual situation in whioh tmarkets diverge. If the stock and
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option markets are out of sync with each other sictally, it is important to discover
why, and which market behaves more rationally. @sults have implications for the
hypothesis of preferred habitat of informed tradiige find that a short-lived price
pressure effect associated with the recommendatidnglad Moneyshow host Jim

Cramer provides an ideal experimental environment.

We conduct event studies to examine the effect Mf. Cramer’s
recommendations on stock and option markets. teckgrices, small-cap stocks show a
strong short-lived price run-up followed by a priexersal, consistent with Engelberg et
al. (2009). We assert this behavior may repreaerntrational reaction of naive investors
to Mr. Cramer’'s recommendations. However, if astpasearch suggests (see, e.g.,
Black (1975), Cox and Rubinstein (1985), Easlewlet(1998), and Chakravarty et al.
(2004)), the option market is the preferred hadivatinformed traders, option implied
stock prices should be less responsive to noisyrmdtion, hence a divergence from the
actual stock prices occurs, especially when shale sonstraints and the absence of
arbitrage are presefit. If informed investors anticipate the price pressaffect, they
may even trade against the stock investors, caubm@ption implied stock price to be
significantly lower than the actual stock price.

Our empirical results show that the implied stpecices are significantly smaller
than actual stock prices around the window of Marfter’'s recommendations, especially
for the put options. Hence the price pressureceftdserved in the stock market is
lacking in the option market. We conclude thatdb&on market behaves more rationally
in response to noisy information than the stockkeiar In addition to the lower implied
stock prices, we also find higher trading volumes aarrower bid-ask spreads. The
increased trading volumes and narrower option sigrémply some option trades, in
particular put option trades, are bets againstksteades. These results are consistent
with Engelberg et al. (2009) which shows that stsafe activities increase following
Cramer’s recommendations. Nevertheless, marketsetatively efficient in learning the
short-lived price pressure effect, incorporatinglsinowledge in the second half of our

18 The large bid-ask spread in the option market redyce the arbitrage opportunity. See also argument
about the short sale constraint on put-call panit@fek et al. (2004).
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sample period. The abnormal trading behavior endption market, along with the price

pressure effect in the stock market, has weakeunlestantially in the second sub-period.
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Appendix A: The Sequential Approach to Option-Impled Stock Prices
(Barone-Adesi-Whaley (1986))

C =c+A(S/S*f?*  ifS<S*
= S-X if SS*
¢ = European Call Options =8 SBI(dy) - € X (d,)
dh = [In(S/IX) + (g - rq +0%2) x1] oVt

dr = [IN(S/X) + (ty - rq -0%/2) xt] IoVT = dh- OVT
Az =S*/g2x { 1- € N[dx(S*)]}

o= {-(N-1)+[(N-1)? + 4M/K]*3/2

M=2r4/0°
N= 2(rg-rq) /o®
k=1-"""
P =p+A(S/S*™)™ if S>S**
=X-S if ScS**

p = European Put Options2% X [N(-db) - €' SIN(-d)

Ap=-S** [ qlx{1- €T N[-dy(S*)]}

o= {-(N-1)-[(N-1)? + 4M/K]"3/2
where C (P) is the American option premium for b ait) option; S* (S**) refers to the
critical spot price that triggers early exerciseaafall (put) option. S is the stock pricg; r
and g are the risk-free rate and dividend yield, respebt; X stands for the strike price
of an option; NI is the standard cumulative normal distributiomdiion, o® is

annualized variance of the continuously compoundagn; and is time to maturity.
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Appendix B:

Description for applying the Generalized Newton Méhod to derive implied stock
prices

The basic idea in the Generalized Newton Methdd shoose a group of starting
values of the estimated parameters, and continirallyoves the estimates based on an
inverse Jacobian matrix until the error sum of sgsidalls into a pre-specified acceptable

tolerance level.

In order to solven unknown parameters amongionlinear equations, the solution
procedure can be setup as:

X1 (i, VoreeM) )
Xo (V1, Va,...,\)

> (B'l),
Xn (V1, Va,..., W)

J

whereX’s are the functions of paramet@ts\s,..., . Vi is the I parameter irX.

By setting a group of starting valueg ¢ V».o,...,\h.0) tO initiate the generalized Newton

procedure, the subsequent values are calculatedtezjly as follows:

7~ Vii Y\ 7~ V117 7 0X1/0v; OXq/OV,... 0K /0Vh~N1 X1 (Viicd, Vooictse o Ve 1) ™
Vo, — | eir | 0Xol0vy 0Xo/0V,....0X,/0V, 5 Xo (Vi Vo.icty -\, i)
Vi, Vi1 0X/ovy 0X/OVs....0X OV, Xn (Veit Vo.ictseeo o\ i)

\\ J \\ J \\ J \\ J

where j in equation (B-2) refers to th jferation. Based on the generalized Newton
model, one may solven unknown parameters according to nonlinear equations
(functions). In this study, the function is therBae-Adesi-Whaley (1986) model given
in Appendix A, and the unknown parameter is theliegpvolatility or implied stock
price.
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Appendix C: Calculation of Abnormal Trading and Bid-Ask Spread

We compute the abnormal trading volun®TQ, on dayt and its standard
deviation as follows. The stock turnover ratigpecified as:
VOL
= Ok (C.1)
SHROUT

whereVOL, and SHROUT are the daily trading volume and share outstanftingtock

i on dayt, respectively. The average daily turnover for ktods calculated using the
daily turnover in days -154 to -5:
- t==5
TO= > TS (C.2)
t=-154

The daily turnover for dayis the simple average turnover for all stockshim sample:

N

1TO
TO = — _'t, C.3
t N;TO‘ (C.3)

whereN is the number of stocks for day The abnormal trading volumATQ , is then
computed as:
ATQ =TO-1, (C.4)

The standard deviation of the abnormal volume is:

JVar(ATQ :Li i(ATQ - ATO)?, (C.5)

-1 76
1 L
whereATO= fz ATQ.
t=1
The abnormal bid-ask sprea&SPREAD, on dayt and its standard deviation are

estimated in the same manner as the procedureiltEgcior the abnormal trading
volume, We first define the spread as:

Ask —Bid,

Ask +Bid, -
(f)

Spreaq = (C.6)
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where Spreaq, Ask , and Bid, are the daily spread, ask, and bid for stoéér dayt.

The average daily spread for stdcis calculated using the daily spread from dayst-15
through -5:

t=-5
Spreaq: Z SLG‘&Q

t=1ss L

(®.7

The daily spread for dayis the simple average spread for all stocks irstmaple:

N
Spread= iz Spreag

N < Spread '

(C.8)

whereN is the number of stocks for day The abnormal spreaddSPREAD, is
specified as:
ASPREAD= Spreaq- 1, (C.9)

The standard deviation of the abnormal spread is:

J/Var(Spread) :ﬁ i(Sprea(;J—Sprea()2 ,  (C.10)

T lt=-154

L
where Spread= %Z Spread.

t=1
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Table 1: Descriptive statistics for stocks

This table reports descriptive statistics for aimck sample. Size (in $thousand) is calculatecddagpon
the average market value of equity from day -5ufgtoday -1; Return is the log price ratio; Spreathe
bid-ask spread; Beta measures the systematic risk.

Entire Sample period (July 28, 2005 ~ April 30, 200

Obs. Size Return Spreagl Betg
Small-Cap| 385 $904,686 0.17% 0.16% 141
Mid-Cap 387 $4,435,905 0.16% 0.09% 1.26

Large Cap 385 | $39,878,596 0.12% 0.06% 1.08
Sub-period 1 (July 28, 2005 ~ May 31, 2006)

Small-Cap| 317 $882,150 0.19% 0.16%0 1.3p
Mid-Cap 318 $4,437,937 0.189 0.09% 1.2]

Large Cap 317 | $39,427,6(Q1 0.13% 0.06% 1.07
Sub-period 2 (June 01, 2006 ~ April 31, 2007)

Small-Cap 68 $1,009,743 0.08% 0.13% 1.5
Mid-Cap 69 $4,426,56] 0.10% 0.08% 1.4]
Large Cap 68 $41,981,047 0.09% 0.06% 1.13
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Table 2: Descriptive Statistics for Options

This table reports descriptive statistics for tipfians sample. 1V is the implied volatility ratoalculated by dividing the implied volatility bygitCBOE's VIX; Spread is the bid-
ask spread; Turnover is calculated by dividingydaiding options trading volume by the stock tnadvolume.SDC (SDP) is the weighted difference between call (put)anys
implied stock price and actual stock price, as shawEquation (12).; Divergence measures the degfeagivergence between option-implied and actuatlstprices as in

Equation (7).

Entire Sample Period (July 28, 2005 ~ April 30, 200

Call Options Put Options Divergenge
\Y% Spread | Turnovef SDC \% Spread [ Turnovey SDP
Small-Cap 3.55 26.69% 0.099 -0.09%6 3.69 22.50%  %.04 -0.04% -0.07%
Mid-Cap 2.79 15.33% 0.11% -0.15% 2.87 14.04% 0.06%-0.04% -0.13%
Large Cap 2.21 9.17% 0.139 -0.20% 2.26 8.60% 0.08%60.09% -0.06%
Sub-period 1 (July 28, 2005 ~ May 31, 2006)
Small-Cap 3.61 26.72% 0.109 -0.09%6 3.7% 22.65% %.0% -0.05% -0.06%
Mid-Cap 2.76 15.65% 0.11% -0.15% 2.84 14.42% 0.04%-0.02% -0.14%
Large Cap 2.19 9.26% 0.139 -0.20% 2.24 8.72% 0.08%60.09% -0.05%
Sub-period 2 (June 01, 2006 ~ April 31, 2007)
Small-Cap 3.26 26.56% 0.079 -0.11% 3.37 21.81% 9%.04 -0.02% -0.07%
Mid-Cap 2.91 13.86% 0.11% -0.14% 3.03 12.33% 0.07%-0.13% -0.08%
Large Cap 2.3 8.76% 0.13% -0.19% 2.37 8.04% 0.09%0.10% -0.07%
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Table 3: Price Pressure Effect of Mad Money Recommmelations during the Entire Sample Period (July 282005 ~ April 30, 2007)

This table reports the price effect of Mad Monegommmendations.CARis the cumulative abnormal stock returns as catedlin Equation (10CA_Diff for SDC(SDP is the
cumulative abnormal price difference between intplsock price for call (put) options and actualckt@rice, as shown in Equation (14JA_Diff for Divergenceis the
cumulative abnormal price difference ivergenceas estimated in Equation (14). ** and * denotasigant at the 1% and 5% level, respectively.

Column 1 | Column 2 Column 3 Column 4 Column 5 Column 6
Stocks Days for CAR for SDC for SDP for Divergence
Day CAR Z-test Sign- | CA _Diff Z-test  Sign-test CA Diff Z-test Sign-test| CA_Diff for Z-test Sign-test
test for SDC for SDP Divergence
Small-Cap 1 3.33% | 6.82* 3.90** -0.09% -1.25 | -3.67** | -0.29% | -3.8** -6.63** -0.14% -2.43* -4.01**
(N=385) 2 3.97% | 5.61** 2.78** -0.06% -1.15 | -3.97* | -0.30% | -4.28** | -5.67* -0.18% -2.78* | -3.36**
3 6.19% | 9.6** 2.85** -0.01% -1.21 -2.54* -0.26% | -3.15** | -7.43* -0.10% -1.71 | -2.60**
5 4.66% | 4.85* 2.22* 0.04% 1.55 -2.24* -0.20% -1.77 | -5.39% -0.08% -1.66 | -2.72*
10 3.08% 1.94 0.21 -0.039 -1.15 -1.9(¢ -0.10% -1.94-3.94** -0.03% -1.34 | -3.19*
15 1.12% 0.13 -0.90 0.02% 0.62 -0.74 -0.05% -1.47 -2.39* 0.01% 1.18 -1.58
30 -2.93% | -2.75* | -3.76** 0.01% 0.23 -1.84 -0.05% -1.29 -0.98 0.04% 0.6f 00.4
Mid-Cap 1 1.19% | 3.38** 3.11%* -0.02% -1.16 -2.20* -0.10% -3.53 -2.96** -0.04% -1.04 | -3.00**
(N=387) 2 137% | 3.98% | 3.38~ | 0.00% 17 183 | -0.09% -3.16 | -2.71% | -0.06% 162 | -2.18
3 1.70% | 4.01** 2.57* 0.03% 0.64 -1.57 -0.07% -1.94| -2.46* -0.02% -1.13 -2.18*
5 1.46% 1.86 -0.45 0.00% 0.42 -1.84 -0.08% -1.6 631. -0.02% -0.85 | -2.06*
10 1.12% 1.35 -1.97* 0.03% 0.65 -0.88 -0.09% -1.88| -1.98* 0.05% 0.71 -0.76
15 1.31% 0.34 -1.31 0.03% 0.15 -1.79 -0.06% -1.82 1.87 0.05% 0.69 -0.95
30 1.06% 0.9 -1.75 0.04% 1.37 -1.72 -0.05% -1.18  .561 0.06% 0.64 0.04
Large-Cap 1 0.54% 1.44 1.09 0.06% 1.06 -1.32 -0.13% -0.96-2.84** 0.03% 1.82 -1.48
(N=385) 2 0.73% | 1.89 018 | 0.06% 19| 205° | -013% | -1.99 | -2.80~ | 0.04% 1.79 -1.07
3 0.75% 1.93 0.58 0.06% 1.54 -1.85 -0.12% -1.16 -2.07* 0.03% 1.84 -0.66
5 0.48% 0.04 -0.91 0.07% 1.87 -1.7( -0.10% -1.49 731 0.04% 1.64 0.21
10 0.21% 0.6 -1.03 0.06% 0.85 -1.72 -0.07% -1.49 791 0.04% 1.2 111
15 0.18% 0.16 -1.46 0.08% 0.62 -1.414 -0.05% -1.88 1.9%- 0.05% 1.22 1.08
30 -0.23% -0.78 -1.51 -0.039 -1.05 -1.9(¢ -0.04%  211. -1.60 0.04% 0.86 1.52
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Table 4: The Effect of Mad Money Recommendations omfrading Activities during the Entire Sample Period (July 28, 2005 ~
April 30, 2007)

This table reports the effect of Mad Money recomdations on the trading activities of stocks andams. ATS is the abnormal turnover for stocks; AisGhe
abnormal turnover for call options; ATP is the atmal turnover for put options; ASS is the abnorimalask spread for stocks; ASC is the abnormalasiki-

spread for call options; and ASP is the abnormadasik spread for put options. Appendix C detaiésahtimation procedures. ** and * denote significainthe
1% and 5% level, respectively.

Day ATS z-stat ATC z-stat ATP z-stat ASS z-stat CAS z-stat ASP z-stat
Small-Cap +1 3.39 34.87*| 159 4.64* 1.34  3.04** | -26.61% -2.69** | -13.66% -2.07* | -17.69% -3.13**
+2 0.56 5.79* 1.01 295 | 231 5.25** 4.54% 0.46 -10.77% -1.63 -17.07%-3.02**
+3 1.22 12.58* | 0.51 1.48 2.84 6.46* | -10.35% -1.05 -10.99% -1.66 -15.81%-2.80**
+5 0.21 2.18* 0.55 1.61 1.26 287 | -17.37% -1.76 -11.08% -1.68 -7.78% -1.38
+10 0.04 0.43 0.31 0.91 0.80 1.82 -4.24% -0.43  72%. -1.62 -8.54% -1.51
+15 0.01 0.09 0.45 1.30 0.23 0.53 7.44% 0.75 -9.77%-1.48 -10.45% -1.85
+30 -0.13 -1.38 0.13 0.38 -0.00 -0.01 -6.82% -0.69-12.07% -1.83 -9.15% -1.62

Mid-Cap +1 0.73 10.38* | 1.71 445 | 0.13 1.53 6.73% 1.33 -12.68% -1.37 -9.60% -1.93
+2 0.16 2.27* 0.16 0.41 -0.09 -1.03 3.83% 0.75 -11.47% -1.24 2%2 -1.65

+3 0.14 1.95 0.43 1.12 0.16 1.87 -0.80% -0.16 4%1 -1.42 -8.14% -1.64
+5 0.10 1.47 0.28 0.73 0.14 1.58 -4.84% -0.95 B72 -0.40 -8.14% -1.64
+10 -0.02 -0.28 -0.04 -0.11 -0.05 -0.53 3.56% 0.70 -6.80% -0.74 -9.47% -1.90
+15 0.10 1.40 -0.23 -0.60 -0.05 -0.62 -0.08% -0.02 -5.04% -0.55 -8.51% -1.71
+30 0.09 1.32 -0.09 -0.22 -0.09 -1.04 -4.18% -0.82 -7.55% -0.82 -5.67% -1.14

Large-Cap +1 0.35 6.51* 0.11 0.91 0.08 0.48 -4.60% -0.10 -3.56% -1.21 %31 -1.60
+2 0.14 2.52* 0.05 0.40 0.06 0.39 -16.03% -0.35 -3.31% -1.13 2  -1.59
+3 0.14 2.52* 0.12 0.94 0.01 0.05 13.75% 0.30 -3.82% -1.30 -4.95%-1.84
+5 0.04 0.71 0.05 0.39 0.08 0.48 17.33% 0.37 -4.88%-1.66 -2.39% -0.89
+10 0.03 0.47 -0.15 -1.21 -0.02 -0.14 11.74% 0.25 0.03% -0.01 -2.85% -1.06
+15 0.06 1.04 -0.08 -0.67 -0.10 -0.65 18.52% 0.40 0.29%% -0.10 -1.74% -0.64
+30 0.04 0.75 -0.20 -1.60 -0.02 -0.1( 13.52% 0.29 0.11% -0.04 -4.11% -1.53
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Table 5: Price Pressure Effect of Mad Money Recomeandations — Sub-period Analysis

This table reports the price effect of Mad Monegommendations for two sub-period€ARIs the cumulative abnormal stock retur@#_Diff for SDCis the

cumulative abnormal price difference between acstratk price and implied stock price for call opgpCA_Diff for SDPis the cumulative abnormal price
difference between actual stock price and implimtls price for put optionsCA_Diff for Divergenceis the cumulative abnormal price difference for
Divergence ** and * denote significant at the 1% and 5%«dkvespectively.

Panel A: Sub-period 1 (July 28, 2005 ~ May 31, 2006

CA_Diff
CA_Diff CA_Diff for

Day CAR Z-test signtest | for SDC  Z-test signtest| for SDP  Z-test  signtest| Divergence Z-test  sign test

Snlall-Cap +1 3.51% 6.75** 3.79** | -0.13% -1.92  -4.09** | -0.31% -4.76*  -5.46** -0.13% -2.18%  -3.71**
(N=317) +2 4.12%  5.48** 2.66** | -0.08% -1.57  -4.24* | -0.32% -2.79*  -4.87* -0.18% -2.39*  -3.27**
+3 6.61%  9.01* 2.41* | -0.02% -0.45 -2.80** | -0.29% -2.95**  -6.58* -0.14% -2.07*  -2.68**

+5 4.61% 3.6** 1.94 0.05% 1.16 -2.23*| -0.21% -1.41 -4.85** -0.03% -1.82  -2.39%

+10 3.26% 1.84 0.14 -0.03% -0.86 -1.58 -0.11% -1.083.73** -0.02% -1.4  -2.73*

+15 1.93% 0.36 -0.95 0.03% 0.78 -0.p7 -0.06% -1.4-1.98* 0.04% 1.29 -1.56
+30 -3.18%  -2.54* -3.38** 0.02% 1.07 -1.5( -0.05% -1.32  -0.63 0.07% 0.87 -0.69

?/"\;93%%? +1 1.15%  3.02** 2.75** |  -0.04% -1.03 -2.23*| -0.13% -2.34* -2.27* -0.05% -1.46 -2.66**
+2 1.33% 3.61* 3.13** | -0.01% -0.9 -1.37 -0.12% -2.16* -2.08* -0.08% -1.03 -1.8(
+3 1.61% 3.67* 2.07* 0.02% 1.16 -1.04 -0.10% -1.99* -1.89 -0.04% -1.84 -1.66
+5 1.37% 1.72 -0.41 -0.01% -0.83 -1.65 -0.10% -0.3 -1.07 -0.03% -1.35 -1.65
+10 1.30% 1.18 -1.88 0.02% 0.96 -1.14 -0.10% -1.42 -1.27 0.06% 1.74 0.00
+15 1.87% 0.59 -1.02 0.03% 1.83 -1.46 -0.08% -1.37 -1.20 0.06% 1.68 -0.3
+30 1.91% 0.19 -1.38 0.03% 1.92 -1.p7 -0.07% -1.04 -1.55 0.07% 1.83 0.69

(LNa[%i'%ap +1|  0.54% 1.28 0.94  0.09% 1.61 -1.00  -0.16% -1.61-2.05* 0.04% 1.23 -0.74
+2 0.74% 1.92 0.13 0.09% 1.31 -1.81 -0.16% -2.05* -2.11* 0.04% 1.29 -0.74
+3 0.79% 1.85 0.94 0.07% 1.66 -1.41 -0.14% -1.96 -1.38 0.03% 1.18 -0.4y
+5 0.80% 1.38 -0.33 0.07% 1.32 -1.41 -0.12% -1.5 -1.22 0.05% 1.07 0.2y

36



+10 0.61% 0.37 -0.47 0.07% 1.01 -1.34 -0.09% -1.36 -1.48 0.04% 0.9 1.34
+15 0.82% 0.3 -0.93 0.10% 0.03 -1.00 -0.08% -1.46 -1.40 0.05% 1.12 1.2y
+30 0.48% 0.57 -1.13 -0.06% -0.88 -1.60 -0.05% 41.0 -1.19 0.04% 0.94 0.86
Panel B: Sub-period 2 (June 01, 2006 ~ April 31, P@)
CA_Diff
CA_Diff CA_Diff for
Day CAR Z-test signtest | for SDC  Z-test signtest| for SDP  Z-test signtest| Divergence Z-test  sign test
gmall- +1 2.25% 1.9 1.09 0.06% 1.47 0.10 -0.21% -2.23*  -4.00** -0.05% -1.26 -1.54
a
(N=pG8) +2 2.86% 2.03* 0.89 0.04% 0.49 -0.31 -0.16% -1.3 -2.98** -0.07% -1.06 -0.972
+3 3.73% 1.94 1.57 0.04% 0.87 0.00 -0.15% -1.363.47** -0.07% -1.53 -0.41
+5 3.98% 1.83 1.07 -0.01% -0.03 -0.p1 -0.10% -1.98* -2.37* -0.05% -1.65 -1.32
+10 1.96% 1.44 0.19 0.02% 0.14 -1111 -0.08% -1.64 -1.32 -0.09% -1.22 -1.71
+15 -2.50% -0.13 -0.10 -0.01% -0.19 -1.20 -0.02% -0.12 -1.40 -0.09% -1.88 -0.40
+30| -5.87% -1.18 -1.63 -0.05% -1.61 -1.16 -0.02% -0.18 -0.97 -0.07% -1.18 -0.40
?/"\Eg;lp +1]  1.17% 1.87 146 0.06% 1.48 -0.20  0.05% 091 519 0.01% 1.58 -1.16
- +2 1.46% 1.92 1.28 0.05% 0.29 -1.19 0.07% 0.35 51.7 0.03% 1.38 -1.1(
+3 2.21% 1.63 1.64 0.06% 1.15 -1.19 0.03% 0.69 515 0.07% 1.59 -1.4(
+5 1.89% 1.76 -0.18 0.06% 0.55 -0.p9 -0.01% -0.16 -1.37 0.02% 1.1 -1.12
+10 -0.59% -0.26 -0.73 0.09% 1.17 0.99 -0.05% -0.48 -1.76 0.02% 1.95 -1.58
+15| -1.27% -0.88 -0.91 0.06% 1.69 -0.89 0.04% 1.39 -1166 0.03% 1.85 -1.27
+30 -4.02% -2.07* -1.18 0.07% 1.78 -1.5Y 0.03% 0.89 -0/14 0.02% 1.29 -1.18
Iéarge- +1 0.54% 14 0.56 -0.09% -1.33 -0.97 0.01% 0.99  322. -0.01% -0.12 -1.93
a
(N=pG8) +2 0.55% 1.28 -0.72 -0.07% -1.68 -0.97 0.01% 0.34 211 0.02% 0.29 -0.9Y
+3 0.65% 1.85 -0.64 0.03% 0.27 -1.87 -0.04% -0.56 -1.95 0.02% 0.23 -0.56
+5 -0.26% -1.18 -1.44 0.03% 0.05 -1.01 0.01% 0.2 -1{47 0.00% 0.44 -0.08
+10| -0.57% -0.81 -1.44 0.00% 0.35 -1.20 0.02% 0.2 -1{06 0.03% 1.88 -0.24
+15 -0.71% -0.36 -1.47 0.04% 0.33 -1.28 0.06% 0.46 -1152 0.03% 1.55 -0.16
+30 -2.21% -0.88 -1.15 0.09% 0.71 -1.08 0.02% 0.3 -1{25 0.05% 1.56 1.76
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Table 6: The Effect of Mad Money Recommendations ofirading Activities — Sub-period Analysis

This table reports the effect of Mad Money recomdations on the trading activities of stocks andan® during two sub-periods. ATS is the abnormal
turnover for stocks; ATC is the abnormal turnovardall options; ATP is the abnormal turnover fot pptions; ASS is the abnormal bid-ask spreadtocks;
ASC is the abnormal bid-ask spread for call optiamsl ASP is the abnormal bid-ask spread for ptibng. ** and * denote significant at the 1% and ES¢el,
respectively.

Panel A: Sub-period 1 (July 28, 2005 ~ May 31, 20D6

Day ATS Z-test ATC Z-test ATP Z-test ASS Z-test @S Z-test ASP Z-test

+1 3.60 33.55**| 182 3.91* 1.39 3.37%* | -27.21% -2.24* | -14.39%  -2.18* | -21.87% -3.41**
Small-Cap | +2 0.63 5.91* 128 275" | 2.79 6.76** 5.28% 0.44 -11.66% -1.76 -18.53%-2.89**
+3 1.34 12.48** | 0.61 1.32 341 8.26* | -15.32% -1.26 -11.40% -1.73 -18.53%-2.89**
+5 0.24 2.25* 0.59 1.27 1.28 3.11** | -18.40%  -1.52 -10.37% -1.57 -9.80% -1.5
+10 0.02 0.16 0.41 0.88 1.02 2.47* -7.04% -0.58 -11.80% -1.78 -10.02% -1.56
+15 -0.05 -0.49 0.43 0.92 0.35 0.84 7.53% 0.62 6%1 -1.39 -11.43% -1.78

O

+30 -0.17 -1.63 0.01 0.03 0.05 0.11% -9.38% -0.V7 2.01% -1.83 -11.25% -1.75
+1 0.82 10.61**| 195 455 | 0.01 0.05 8.77% 1.32 -13.62% -1.27 -10.70% -1.83
Mid-Cap +2 0.19 2.41* 0.25 0.58 0.01 0.03 -3.30% -0.50 -13.00% -1.21 %2 -1.42
+3 0.14 1.86 0.40 0.92 0.28 1.07 1.57% 0.24 -13.17%-1.22 -9.23% -1.58
+5 0.12 1.54 0.36 0.84 0.14 0.55 -3.13% -0.47 %92 -0.46 -8.66% -1.48
+10 0.00 0.06 -0.04 -0.09 -0.21 -0.81 1.03% 0.15 .93% -0.64 -10.76% -1.84
+15 0.08 1.04 -0.22 -0.52 -0.02 -0.07 3.51% 0.53 .75% -0.53 -8.79% -1.50
+30 0.12 1.57 -0.05 -0.12 -0.08 -0.31 -1.74% -0.26 -8.33% -0.77 -5.97% -1.02
+1 0.37 7.01* 0.14 1.30 0.10 0.69 -3.65% -0.08 -3.96% -1.21 79 -1.73
Large-Cap| +2 0.11 2.15*% 0.07 0.63 0.15 1.00 -16.67%  -0.1P -4.11% -1.26 6%0 -1.22
+3 0.12 2.21* 0.12 1.07 0.05 0.33 15.89% 0.12 -3.96% -1.21 -5.40%-1.62
+5 0.02 0.30 0.06 0.57 0.03 0.20 19.22% 0.14 -6.28%-1.92 -4.64% -1.39
+10 0.04 0.76 -0.12 -1.11 -0.01 -0.0% 12.86% 0.10 0.30% -0.09 -3.98% -1.19
+15 0.08 1.52 -0.02 -0.20 -0.15 -0.99 23.46% 0.18 0.23% -0.07 -2.67% -0.80

+30 0.04 0.66 -0.16 -1.43 0.02 0.13 19.62% 0.15 88%. -0.57 -6.32% -1.89
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Panel B: Sub-period 2 (June 01, 2006 ~ April 31, 20@)

Day ATS Z-test ATC Z-test ATP Z-test ASS Z-test @S Z-test ASP Z-test
+1 243 14.09* | 0.55 0.97 1.07 1.49 -23.82%  -0.9p -10.24% -1.02  0%8 0.20
Small-Cap +2 0.24 1.37 -0.23 -0.40 0.05 0.07 1.06% 0.04 %61 -0.66 -10.28% -1.14
+3 0.68 3.97* 0.02 0.04 0.17 0.23 12.81% 0.49 -9.06% -0.90 -3.10%-0.34
+5 0.07 0.43 0.38 0.67 1.16 1.62 -12.56%  -0.48 42% -1.43 1.60% 0.18
+10 0.15 0.89 -0.15 -0.26 -0.24 -0.34 8.84% 0.34 .72% -0.57 -1.65% -0.18
+15 0.29 1.69 0.53 0.94 -0.30 -0.42 7.06% 0.27 61% -1.25 -5.89% -0.65
+30 0.05 0.30 0.68 1.19 -0.24 -0.33 5.09% 0.20 08% -1.20 0.66% 0.07
+1 0.34 2.26* 0.64 1.58 0.69 0.15 -2.41% -0.10 -8.72% -1.20 %80 -0.67
Mid-Cap +2 0.04 0.28 -0.26 -0.63 -0.54 -0.17 36.57% 1.51 .76% -0.65 -8.17% -1.14
+3 0.11 0.75 0.61 1.50 -0.36 -0.0§ -11.66%  -0.48 3.1-8% -1.81 -3.39% -0.47
+5 0.03 0.23 -0.08 -0.20 0.12 0.03 -12.81% -0.63 67% 0.23 -5.99% -0.84
+10 -0.13 -0.87 -0.07 -0.18 0.70 0.15 15.23% 0.63 6.39% -0.88 -3.82% -0.53
+15 0.18 1.21 -0.26 -0.63 -0.22 -0.05 -16.51%  -0.68-1.98% -0.27 -7.48% -1.05
+30 -0.04 -0.23 -0.25 -0.61 -0.14 -0.03 -15.48% 640.] -4.19% -0.57 -4.43% -0.62
+1 0.26 2.27* -0.02 -0.08 -0.05 -0.19 -9.00% -0.29 -1.71% -0.37 .56% 0.57
Large-Cap +2 0.24 2.11* -0.04 -0.15 -0.33 -1.37 -13.06%  -0.4P 0.39% 0.08 .26% -1.18
+3 0.22 1.97 0.12 0.46 -0.18 -0.73 3.77% 0.12 %16 -0.69 -2.88% -0.64
+5 0.15 1.28 -0.02 -0.08 0.30 1.22 8.52% 0.28 1.65% 0.36 8.09% 1.81
+10 -0.04 -0.39 -0.30 -1.18 -0.09 -0.36 6.51% 0.21 1.19% 0.26 2.46% 0.55
+15 -0.06 -0.51 -0.37 -1.49 0.10 0.40 -4.51% -0.15 -0.60% -0.13 2.62% 0.58
+30 0.07 0.57 -0.41 -1.61 -0.18 -0.75% -14.96%  -0.48 8.12% 1.77 6.17% 1.38
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Table 7: Price Pressure Effect of Mad Money Recomnmmelations during the Entire Sample Period (July 282005 ~ April 30,
2007) when the Minimum Trading Volume is 20 Contrats

This table reports the price effect of Mad Monegommendations on options when the trading volun&®isontracts or moreCARis the cumulative abnormal

stock returnsCA_Diff for SDCis the cumulative abnormal price difference betwaetual stock price and implied stock price fdi options; CA_Diff for SDP

is the cumulative abnormal price difference betwaetual stock price and implied stock price for pptions; CA_Diff for Divergenceis the cumulative

abnormal price difference f@ivergence ** and * denote significant at the 1% and 5% levespectively.

CA_Diff
Sign- | CA_Diff Sign- | CA_Diff Sign- for Sign-
Day | CAR Z-test test for SDC  Z-test test for SDP  Z-test test Divergence  Z-test test
+1 | 3.33% 6.82** 3.90* | -0.29% -1.86 -2.62* | -0.55% -3.21** -6.97** -0.09% -2.76**  -3.80**
Small-Cap +2 | 3.97% 5.61* 278 | -0.38%  -1.64 -2.27* | -0.71% -3.71* -6.02** -0.15% -3.92**  -3.58**
(N=385) +3 | 6.19% 9.60* 2.85** | -0.42%  -1.77 -2.40* | -0.86% -2.82** -5.60** -0.24% -3.62**  -3.57*
+5 | 4.66% 4.85** 2.22* | -0.43%  -1.26 -1.08 -0.62% -1.98*  -4.46** -0.20% -2.75%  -2.40%
+10 | 3.08% 1.94 0.21 -0.05%  -0.30 -0.78 -0.17% -1.55-2.09* 0.00% 0.27 -2.61*
+15 | 1.12% 0.13 -0.90 -0.08%  -0.68 -1.5p -0.20%  70.9 -1.43 0.09% 0.94 -0.31
+30 | -2.93% -2.75** -3.76** | 0.20% 0.18 -0.16 -0.05% -0.17 -1.82 0.01% 0.03 20.
+1 | 1.19% 3.38* 3.11* | -0.14% -1.23 -2.30* | -0.38% -2.17* -3.80* -0.07% -1.64 -3.37*
Mid-Cap +2 | 1.37% 3.98* 3.38* | -0.09% -0.49 -2.36* | -0.34% -1.88  -2.67* -0.09% -1.63  -3.17*
(N=387) +3 | 1.70% 4.01** 2.57* 0.08% 0.07 -2.05* | -0.18% -1.38 -0.98 -0.02% -0.17 -2.48*
+5 | 1.46% 1.86 -0.45 -0.08%  -0.40 -1.9p -0.15% -1.26 -1.06 -0.01% -0.05 -1.45
+10 | 1.12% 1.35 -1.97 0.03% 0.33 -1.41 -0.03% -0.17 -1.46 -0.04% -1.10 -1.76
+15 | 1.31% 0.34 -1.31 0.14% 1.05 -0.62 -0.05% -0.40 -1.55 0.08% 0.83 -1.08
+30 | 1.06% 0.90 -1.75 0.10% 0.91 -0.88 -0.04% -0.20 -0.58 -0.04% -0.40 -1.55
+1 | 0.54% 1.44 1.09 -0.13%  -0.06 -1.99* | -0.06% -0.17  -2.26* -0.07% -0.89 0.03
Large-Cap +2 | 0.73% 1.89 -0.18 -0.17%  -0.05 -2.23* | -0.06% -0.15 -1.78 -0.04% -0.17 -0.3%
(N=385) +3 | 0.75% 1.93 0.58 -0.08%  -0.25 -1.3p -0.14% -1.51-1.43 -0.06% -0.47 1.08
+5 | 0.48% 0.04 -0.91 -0.05%  -0.02 -1.7p -0.06% -0.62 -1.83 -0.04% -0.08 1.73
+10 | 0.21% 0.60 -1.03 0.05% 0.11 -0.78 -0.07% -0.22 -1.85 0.08% 0.20 1.89
+15 | 0.18% 0.16 -1.46 -0.02%  -0.12 -1.42 -0.04%  40.2 -1.70 0.06% 0.24 1.73
+30 | -0.23%  -0.78 -1.51 0.11% 0.71 -1.3p -0.04% 80.5 -1.35 0.08% 0.46 1.62
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Table 8: Price Pressure Effect of Mad Money Recommmelations — Sub-period Analysis when the Minimum Traling Volume is

20 Contracts

This table reports the price effect of Mad Monegomamendations on options for the two sub-periodsmthe trading volume is 20 contracts or ma@ARis
the cumulative abnormal stock retur@A_Diff for SDCis the cumulative abnormal price difference betwaetual stock price and implied stock price fdi ca
options;CA_Diff for SDPis the cumulative abnormal price difference betwaetual stock price and implied stock price for gutions;CA_Diff for Divergence
is the cumulative abnormal price difference Bovergence ** and * denote significant at the 1% and 5%edkevespectively.

Panel A: Sub-period 1 (July 28, 2005 ~ May 31, 2006
CA Diff
Sign- | CA _Diff Sign- | CA _Diff Sign- for Sign-
Day CAR  Z-test test for SDC Z-test test for SDP  Z-test test Divergence  Z-test test
+1 351% 6.75** 3.79* | -0.35%  -1.90 -2.39* | -0.66% -3.12** -6.51** -0.10% -2.10*  -2.56*
Small-Cap +2 | 4.12% 5.48%* 266* | -043% -1.76 -2.12* | -0.84% -2.73* -5.02% -0.16%  -2.61** -2.41%
(N=317) +3 6.61% 9.01** 2.41* | -053% -1.14 -2.03* | -1.08% -3.09** -551* -0.29%  -3.07% -2.74%
+5 | 4.61% 3.60* 194 -0.49%  -1.75 -1.19] -0.74%  -0.25 -5.22** -0.22%  -3.05**  -1.89
+10 | 3.26% 1.84 0.14 -0.08% -1.31 -1.24 -0.19%  -0.03-1.54 -0.01% -0.11 -1.94
+15 | 1.93% 0.36 -0.95 -0.11% -1.56 -1.68 -0.26% 80.3 -1.34 0.09% 1.09 0.64
+30 | -3.18% -2.54* -3.38* | 0.23% 0.94 -0.13| -0.07%  -0.56 -1.93 0.03% 0.46 0.
+1 1.15% 3.02** 2.75* | -0.15% -1.22 -2.17* | -0.45%  -2.18 -3.22** -0.07% -1.60 -2.60*
Mid-Cap +2 1.33% 3.61** 3.13* | -0.10% -0.60 -2.23* | -0.38%  -2.48 -2.44* -0.10% -1.33  -2.66%**
(N=318) +3 1.61% 3.67* 2.07* | 0.12% 0.13 -1.51| -0.21%  -1.17 -1.01 -0.02% -1.30-2.09*
+5 1.37% 1.72 -0.41 -0.09%  -0.61 -166 -0.16%  -0.39 -0.66 -0.02% -1.10 -1.50
+10 | 1.30% 1.18 -1.83 0.04% 0.24 -1.27  -0.03%  -0.87-1.03 -0.04% -1.19 -1.85
+15 | 1.87%  0.59 -1.02 0.19% 0.48 -0.18 -0.09%  -1.69-1.20 0.09% 0.47 -1.05
+30 | 1.91% 0.19 -1.38 0.12% 0.26 094 -0.04%  -1.33-0.27 -0.06% -1.00 -1.39
+1 0.54%  1.28 0.94 -0.15%  -1.57 -1.6f -0.06%  -0.89-2.02* -0.08% -1.28 -0.47
Large-Cap +2 0.74%  1.92 0.13 -0.20%  -1.53 2.61* | -0.05%  -0.21 -1.45 -0.04% -0.42 0.47
(N=317) +3 0.79% 1.85 0.94 -0.09% -1.41 -1.2f -0.17%  -0.24-1.03 -0.08% -1.06 1.67
+5 0.80%  1.38 -0.33 -0.05%  -1.45 -1.54  -0.06%  -0.44 -1.69 -0.06% -1.18 1.87
+10 | 0.61%  0.37 -0.47 0.08% 1.21 -0.80 -0.06%  -0.99-1.63 0.09% 1.66 1.60
+15 | 0.82%  0.30 -0.93 -0.02%  -1.29 118 -0.04% 212 -1.73 0.05% 0.06 1.53
+30 | 0.48% 0.57 -1.13 0.14% 1.27 098 -0.04%  -0.64-1.24 0.08% 1.16 1.26
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Panel B: Sub-period 2 (June 01, 2006 ~ April 31, P@)
CA_Diff
Sign- | CA_Diff Sign- | CA_Diff Sign- for Sign-
Day CAR  Z-test test for SDC  Z-test test for SDP  Z-test test Divergence  Z-test test
+1 2.25% 190 1.08 -0.03% -0.75 -1.07 -0.10%3.06**  -2.54* -0.08% -2.36*  -3.51*
Small-Cap +2 2.86% 2.03* 0.89 -0.10% -1.20 -0.83 -0.09% -2.29* -1.54 -0.07%  -2.48* -3.30**
(N=68) +3 3.73% 194 1.57 -0.02% -1.22 -1.38 -0.04% -1.09 -1.41 -0.05% -1.27  -2.56*
+5 3.98%  1.83 1.07 -0.10% -1.59 0.00 0.01% 0.03 706 -0.08% -1.58 -1.63
+10 1.96% 1.44 0.19 0.07% 1.42 0.81 -0.08% -0.43 .641 0.04% 1.02 -2.02*
+15 | -250% -0.13  -0.10 0.08% 0.74 -0.1D 0.05% 1.23 -0.51 0.13% 113 -2.11*
+30 | -5.87% -1.18 -1.63 0.04% 0.51 -0.1D 0.03% 1.17 -0.15 -0.07% -1.16 -1.29
+1 1.17%  1.87 1.46 -0.09% -1.20 -0.8D -0.07% -1.40 -2.09 -0.06% -0.26  -2.40*
Mid-Cap +2 1.46%  1.92 1.28 -0.05% -1.42 -0.8D -0.17% -1.87 -1.09 -0.03% -0.08 -1.80
(N=69) +3 221%  1.63 1.64 -0.10% -1.71 -1.6D -0.04% -1.24 -0.15 -0.04% -0.93 -1.40
+5 1.89% 1.76 -0.18 -0.01% -0.07 -1.0D -0.08% -1.27 -1.10 0.02% 0.78 -0.20
+10 | -0.59% -0.26 -0.73 -0.02% -1.51 -0.6D -0.05% .201 -1.25 -0.03% -1.20 -0.20
+15 | -1.27% -0.88 -0.91 -0.08% -1.18 -1.09 0.13% 60.0 -1.09 0.01% 1.30 -0.30
+30 | -4.02% -2.07 -1.18 -0.03% -1.07 -0.017 -0.06% .050 -0.80 0.06% 1.29 -0.69
+1 0.54% 140 0.56 -0.09% -1.09 -1.18 -0.11% -1.09 -1.01 0.00% 0.13 1.10
Large-Cap +2 0.55% 1.28 -0.72 -0.01% -1.05 0.32 -0.09% -1.08 -1.11 -0.03% -0.62 -1.77
(N=68) +3 0.65% 1.85 -0.64 -0.06% -1.10 -0.4D -0.04% -1.05 -1.18 0.03% 0.56 -1.04
+5 -0.26% -1.18 -1.44 -0.04% -1.26 -0.84 -0.04% 051. -0.69 0.03% 1.03 0.08
+10 | -0.57% -0.81 -1.44 -0.06% -1.29 -0.01 -0.10% .930 -0.89 0.05% 1.28 1.04
+15 | -0.71% -0.36  -1.47 -0.01% -1.61 -0.9p -0.04% .890 -0.33 0.09% 1.26 0.80
+30 | -2.21% -0.88 -1.15 -0.04% -1.25 -1.1p -0.05% .990 -0.51 0.07% 0.74 1.12
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Figure 1. The divergence between the implied and sbrved stock prices.
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This figure shows the divergence between the irdpdied actual stock prices with the presence
of market frictions. When the range of L to H id baased to either sid®ivergences zero and
the implied price is around the stock price. Hoerewas the range of I(L"") to H (H") is biased

to the left (right) side of market pricBjvergencas less (greater) than zero and the implied price
is smaller (greater) than the stock price.
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Figure 2. CAR and CA_Diff during the entire sample period (July 28, 2005 ~ pgxil 30,
2007).
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Figure 3. Abnormal trading behavior for stocks andoptions during the entire sample
period (July 28, 2005 ~ April 30, 2007).
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Figure 3 shows the abnormal trading behavior foclst and options from day — 4 to day +30
during the entire sample period (July 28, 2005 +ilA®, 2007). The calculation procedures for
the trading activities are discussed in Appendix 3.
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