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Motivation Background

Motivation

Leverage (margin trading) plays a crucial role in financial markets

In standard asset pricing models (e.g., CAPM), investors with
different risk preferences

I lend to and borrow from one another

I to clear both the risk-free and risky security markets

However, the benefit of margin trading comes at a substantial cost

I it makes investors vulnerable to temporary fluctuations in security
value, as well as funding conditions
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Motivation Background

Theoretical Underpinning

A growing theoretical literature carefully models a two-way interaction
between security returns and leverage constraints

I an initial reduction in security prices lowers the collateral value, making
the leverage constraint more binding

I this leads to selling by levered investors and depresses prices further,
triggering even more selling by levered investors and even lower prices

I this downward spiral can amplify the initial adverse shock

A similar amplification mechanism, though to a less extent, may also
be at work with an initial, positive shock to security value
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Motivation Background

Theoretical Underpinning

These models also make predictions in the cross section of assets

I when faced with pressure to delever, investors may indiscriminately
downsize all holdings

I this indiscriminate selling pressure generates a contagion across assets
that are connected solely through common holdings by levered
investors (i.e., not because of fundamentals)

I in other words, idiosyncratic shocks to one security can be amplified
and transmitted to other securities through a leverage network

This transmission mechanism may also work for positive shocks, again
to a less extent
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Motivation Our Setting

Our Setting

Testing asset pricing implications of margin trading has been
empirically challenging (lack of detailed data)

We exploit unique account-level data in China that cover an
extraordinary period, May-Jul 2015

I overall market size is RMB60T (or $10T), half that of the US

I the Shanghai Composite Index climbed more than 60% from the
beginning of the year to its peak at 5166.35 on June 12th

I before crashing nearly 30% by the end of July

Financial media around the world have linked this boom and bust

I to the growing popularity, and subsequent government crackdown, of
margin trading in China
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Motivation Our Setting

Media Coverage
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Motivation Our Setting

Market Returns and Margin Trading

Market returns and total margin debt move in near lockstep
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Motivation Our Setting

Our Analyses

Test a leverage-induced contagion mechanism
I stocks A and B are commonly held by levered investors

I a negative shock to A could result in forced sales of B

I A’s returns should forecast B’s trading + returns (vice versa)

I the effect is much stronger on the downside than upside

Implication 1: asymmetry in return comovement

I well-known that comovement is stronger in market downturns

I one explanation: margin investors’ forced deleverage

Implication 2: role of network links in the crash

I how central stocks are linked to aggregate market movements

I policy relevance: which stocks to “support” to stop the bleeding
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Motivation Our Setting

Related Literature

Leverage constraint and asset pricing
I Gromb and Vayanos (2002, 2017), Geanakoplos (2003), Fostel and

Geanakoplos (2008) and Brunnermeier and Pedersen (2009)

Institutional ownership and return comovement
I Greenwood and Thesmar (2011), Boyson, Stahel, and Stulz (2010),

Dudley and Nimalendran (2011), Anton and Polk (2014)

I Institutional ownership is less relevant in China since retail trading
accounts for more than 85% of the volume

Network theory
I Acemoglu, Carvalho, Ozdaglar, and Tahbaz-Salehi (2012), Gabaix

(2011), Ahern (2013), Barrot and Sauvagnat (2016) and Carvalho,
Nirei, Saito and Tahbaz-Salehi (2017)
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Data Description

Data Description
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Data Description History of Margin Trading in China

History of Margin Trading in China

Broker-financed margin trading

I first authorized in Oct 2011, for about 900 stocks

I account age > 18 months, total value > RMB500K (USD80K)

I maximum initial margin (equity/total value): 50%

I maintenance margin: 23%, i.e., max leverage of 1/0.23 = 4.35

I total margin debt: RMB2T, 3-4% of total market cap

Shadow-financed margin trading

I web-based trading platforms offer margin financing capability

I price and quantity are negotiated bilaterally

I unregulated, effective leverage is much higher than broker-financed

I estimated to be as large as broker-financed
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Data Description Our Account-Level Data

Our Account-Level Data

From a leading brokerage firm
I cover the period of May to July 2015

I about 6 million accounts with about 180K having margin trading

I detailed information on account value, holdings, order submissions,
trades, and leverage ratio, all at a daily frequency

I as a benchmark, also pick the largest 400K non-margin accounts

From a major web-based trading platform

I cover the period July 2014 to July 2015

I about 150K accounts, all are levered

I again, daily account value, holdings, order submissions and trades

I observe initial borrowing, as well as subsequent inflow and outflow of
cash, daily leverage ratio needs to be estimated
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Data Description Our Account-Level Data

Account Summary Statistics
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Data Description Our Account-Level Data

Pink line: average leverage of broker-financed accounts
Blue line: average leverage of shadow-financed accounts
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Data Description Correlations with Account and Stock Characteristics

Levered investors take more speculative bets
Stocks with higher turnover and idiosyncratic volatilities
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Main Analysis

Main Analysis
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Main Analysis 1. Contagion through Margin Investor Holdings

Some Simple Algebra

Start with the account level (ignore the composition for now)

Define L0 =
A0
E0

= A0
A0−D0

During the day, market fluctuates, leverage changes to A0∗(1+r1)
A0∗(1+r1)−D0

Assume investors maintain L1 = L0 by levering up or down by X1

Or set A0∗(1+r1)−X1

A0∗(1+r1)−D0
= A0

A0−D0

Solve for X1, we get X1 = A0 ∗ (L0 − 1) ∗ r1
Put differently, X1

A0
= L′0 ∗ r1, where L′0 =

D0
E0
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Main Analysis 1. Contagion through Margin Investor Holdings

Some Simple Algebra

Now to the stock level: assume proportional scaling of holdings

$ trading in stock i : X1,i = A0 ∗ω0,i ∗ L′0 ∗ r1

Express r1 with stock returns, and focus on investor j ,
X1,i ,j = A0,j ∗ω0,i ,j ∗ L′0,j ∗ (r1,i ∗ω0,i ,j + r⊥1,i ,j ∗ω⊥0,i ,j )

I leverage-induced trading determined by: lagged holding size, leverage
ratio, own returns (amplification), returns of stocks in the same
portfolio (contagion)

Now aggregate across M margin accounts

X1,i = ΣM
j=1[A0,j ∗ω0,i ,j ∗ L′0,j ∗ (r1,i ∗ω0,i ,j + r⊥1,i ,j ∗ω⊥0,i ,j )]
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Main Analysis 1. Contagion through Margin Investor Holdings

Matrix Representation

R: NX1 vector of stock returns

Ω: MXN matrix of portfolio weights, each row sums up to 1

diag(A0): MXM diagonal matrix, diagonal terms are A0

diag(L0): MXM diagonal matrix, diagonal terms are L′0

diag(M0): NXN diagonal matrix, diagonal terms are M0, market cap of
each stock (or some other measure of liquidity)

Leverage-induced price pressure (i.e., trading scaled by liquidity):

MM−10 ∗Ω′ ∗ AA0 ∗ LL0 ∗Ω ∗ R

Label MM−10 ∗Ω′ ∗ AA0 ∗ LL0 ∗Ω the transmission matrix T

(also set the diagonal terms in T to zeros to isolate the contagion effect)
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Main Analysis 1. Contagion through Margin Investor Holdings

Contagion through Margin Account Holdings

Predictions on trading

I lagged account returns forecast subsequent trading by investor j

I the effect is stronger for investors with higher leverage

I the effect is stronger on the downside than upside

I examine the characteristics of stocks traded by margin investors

Predictions on stock returns

I to the extent that margin-induced trading can move prices

I T ∗ R should help forecast future stock returns

Should also observe a reversal pattern

I in the subsequent days
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Main Analysis 1. Contagion through Margin Investor Holdings

Trading by Margin Accounts

Insignificant correlation between trading and lagged returns
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Main Analysis 1. Contagion through Margin Investor Holdings

Trading by Non-Margin Accounts

For non-Margin accounts, strong contrarian trading
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Main Analysis 1. Contagion through Margin Investor Holdings

The Effect of Leverage

Sensitivity to past returns strongly increases in leverage
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Main Analysis 1. Contagion through Margin Investor Holdings

Positive vs. Negative Account Returns

The effect is predominantly coming from the negative side

Bian, Da, Lou, and Zhou (2017) Leverage Network and Market Contagion Macro Finance Modeling 24 / 35



Main Analysis 1. Contagion through Margin Investor Holdings

Characteristics of Stocks Traded

Broker-financed accounts scale down risky bets
Shadow-financed accounts scale down liquid holdings
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Main Analysis 1. Contagion through Margin Investor Holdings

Forecasting Future Stock Returns

A one-std change in MLPR increases next-day return by 19bp
This effect is entirely coming from the bust period
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Main Analysis 1. Contagion through Margin Investor Holdings

Forecasting Future Stock Returns

No similar effect for non-margin account trading
Also, no similar effect in 2007

Bian, Da, Lou, and Zhou (2017) Leverage Network and Market Contagion Macro Finance Modeling 27 / 35



Main Analysis 1. Contagion through Margin Investor Holdings

“Long-Run” Reversal

The positive return effect is completely reversed by day 5
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Main Analysis 2. Stock Return Comovement

Return Comovement in Market Downturns

A ubiquitous finding, across countries and asset classes

I asset return correlations are much higher on the downside

I market vol goes up more than stock vol in market downturns

One explanation is that levered investors are forced to de-lever and
sell across the board in market downturns

I first to test this explanation using detailed daily account data

I importantly, our sample has both a boom and a bust

Prediction: stock pairs with larger common margin ownership (i.e.,
larger Tm,n) comove more, especially so in market downturns
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Main Analysis 2. Stock Return Comovement

... asso w/ 0.09 higher pairwise return comovement in crash than
boom (0.16 vs. 0.09); avg cov 0.15 higher in crash than boom
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Main Analysis 3. Central Stocks in the Leverage Network

Central Stocks in the Leverage Network

The ultimate question is, of course

I whether deleveraging-induced trading was, at least partially, responsible
for the spectacular market crash in 2015

we draw from the recent literature on network theory to

I shed more light on the direct and indirect links between stocks

I how these links are associated with aggregate market movements

The role of central stocks in the crash

I more central stocks have more/stronger connections to other stocks

I an idiosyncratic shock originating at any part of the network is more
likely to hit a central stock

I the shock will then be propagated to other parts of the network

Bian, Da, Lou, and Zhou (2017) Leverage Network and Market Contagion Macro Finance Modeling 31 / 35



Main Analysis 3. Central Stocks in the Leverage Network

Centrality and Future Stock Returns

Central stocks have lower average returns in the bust period
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Main Analysis 3. Central Stocks in the Leverage Network

Centrality and Downside Market Beta

This is entirely due to central stocks having larger downside beta
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Main Analysis 3. Central Stocks in the Leverage Network

Government Rescue Effort in July 2015
The Chinese government poured more than RMB400B into the stock
market in the 2nd half of 2015 to stop the bleeding

I question is which stocks they should buy

I common practice: buy large stocks that are part of an index

July 6th, Chinese Govnt purchased 376 out out 917 available stocks

The government was purchasing large stocks that are part of the
HS300 index – the most widely followed index in China

Not necessarily the most central stocks
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Conclusions

Conclusions

There is a large theoretical literature on leverage and asset returns

I little empirical evidence due to lack of data

Taking advantage of daily account-level leverage data, we find

I idiosyncratic shocks can lead to contagion across assets when they are
“linked” through common holdings by margin investors

I stocks with common ownership by margin investors exhibit excess
return comovement, especially during market downturns

I stocks central to the leverage network are more vulnerable to negative
shocks – should perhaps be targeted in government intervention
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