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The Model
August 2007 QLC

Model

Three periods, t 2 {1, 2, 3}; “rationality” at t = 3.

Agents: (Risk Neutral) Behavioral Investors; RN Arbitrageurs

RN Arbs (in measure µ) have capital k1 and (uncertain) k2,
faces margin requirement of 1 on all positions,

must liquidate if wealth at t = 2 goes negative, which . . .

. . . induces e↵ective risk-aversion.

Assets: (1) rf = 0, and (2) a continuum of risky anomaly assets

i 2 [0, 1] in zero-net-supply

Aggregate Behavioral Investor demand for i at t is:

Bi,t = Et[r
e
i,t+1

] � � · i

� captures overall level of irrationality.
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Model

When arbitrageurs are absent (when µ = 0):

re
i,t+1

= � · i|{z}
↵i

+✏̃i,t

where ✏̃i,t is mean-zero, idiosyncratic risk.

When arbitrageurs are unconstrained (k1, k2 � 1, for µ =
�
2
):

re
i,t+1

= ✏̃i,t

i.e., ↵i = 0 8 i.

However, when k2 2 [0, 1) with non-zero conditional probability:

E1[r
e
i,2] = ↵i,2 + �k�i,k
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Key Result

From Figure 2:
†
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Figure 2: “Turning Alphas into Betas” in the Model
The first figure shows that assets’ betas with respect to arbitrage capital in the pre-arbitrage economy cluster around
zero. The next two figures show that the assets’ arbitrage-capital betas in the post-arbitrage economy are explained by
their pre-arbitrage alpha and expected arbitrage position. Parameter values used: � = 0.2, µ = �/2, k2 � U [�10, 10],
k1 � 1, c = 0.5, and �i,t/v � N (0, 0.1).

generate endogenous �s in the assets when he has a “deep pocket,” which was the case in Lemma 2:

Proposition 3. (Arbitrage-driven betas arise when the arbitrageur is constrained). Arbitrage-

driven betas arise only when the arbitrageur is constrained. That is,

�i,k| (k2 � 1) = 0

�i,k| (k2 < 1) > 0
(10)

for all i 2 (0, 1]. For this reason, if kt follows a process such that k1, k2 � 1 almost surely, then

neither beta nor abnormal return arises:

�i,k = 0 and E1 [ri,2] = 0 for all i 2 [0, 1] . (11)

Although intuitive, the exact statement of Proposition 3 relies on the assumption that the arbi-

trageur is risk-neutral and dividends are i.i.d. However, a weaker version of the proposition would

hold under risk aversion and undiversifiable dividends (in which case arbitrageurs would not cor-

rect asset prices completely despite high k2): the arbitrage-driven beta is lower if k2 is expected

to be higher. Intuitively, the arbitrageur’s optimization implies that pi,2, a non-decreasing function

of k2, is capped at v. Hence �pi,2/�k2 should approach zero as k2 increases, which implies a

decreasing price sensitivity to k2 for higher values of k2.

Testing Proposition 3 requires empirically identifying constrained vs. unconstrained periods.

14

In the “Pre-arb” economy (µ = 0) there is risk-free arbitrage.

In the “Post-arb” economy, because of the possibility that capital

will constrained in t = 2,

It is optimal for the arbs to size their positions so that risk lines

up with ↵.
In the resulting equilibrium, alphas “line up” with risk

(capital-beta)

†
for � = 0.2, µ = �/2, k2 ⇠ U[�10, 10], k1 � 1, c = 0.5, �i,t/v ⇠ N(0, 0.1)
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Capital “Crash” Returns

When k1 is su�ciently large, realized k2 << k1, and 8i 2 [0, i⇤
2
]

From t = 1 to 2, arbs lose money on all positions, and highest

alpha positions lose the most:

re
i,2 < 0

@re
i,2

@(�i)
< 0

From t = 2 to 3, the positions recover; highest alpha positions

bounce back the most:

E2[r
e
i,3] > 0

@E2[re
i,3]

@(�i)
> 0
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The “Quant Liquidity Crunch”

This is really important; with close links to the ICR literature:

Adrian, Etula, and Muir (2014), Haddad and Muir (2018), He and

Krishnamurthy (2013), He, Kelly, and Manela (2017), and others.

It is also really timely, as quant firms have possibly gone through

something like a “capital crash” over the past year.

I’ve heard several industry practitioners describe this 2017 as

“another August 2007.”

Thummim nicely relates his model to August 2007

I’ll give just a slightly di↵erent perspective.

Most of what I will discuss is in covered in Daniel (2009).
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The	Subprime	and	Credit	Crises

1

• ABX	rose	starting	in	late	2006,	and	more	dramatically	in	July	‘07.

• CDX	jumped	dramatically	in	July	(22->	82	bps)	leading	to	losses	in	
fixed	income	and	multi-strategy	hedge	funds.	



S&P	and	DJIA	Cumulative	Returns
-- January-December	2007

2



Quant	firm	E[R]	model

3

Valuation

How is the company priced 
relative to fundamental 
accounting measures?

Metrics:                                
Book-to-price ratio           
Sales-to-price ratio   
Reserves-to-price ratio

Analyst Sentiment

Are analysts upgrading or 
downgrading their view of this 
company?

Metrics:                                
Earnings forecast revisions 
Recommendation changes

Momentum

How has the market 
responded to the company’s 
changing fortunes?

Metrics:                                
Short-term reversals                     
Medium-term continuations           
Long-term reversals         
Earnings response

Management Impact

What is company 
management strategy and 
behavior?

Metrics:                                
Net external financing   
Change in shares outstanding
Management forecast bias

Profitability

What are the company’s profit 
margins?  How efficient are its 
operations?

Metrics:                                
Earnings-to-sales ratio    
Sales-to-total-assets ratio 
EBIT-to-enterprise value 
Forecast earnings-to-price

Earnings Quality

Were earnings derived from 
sustainable sources?

Metrics:                                
Accruals-to-total-assets
Change in net operating assets 
Writeoffs-to-bad debt expense

XYZ Co.
Alpha

Regions/Countries: 

• US

• UK

• Europe ex-UK

• Japan

• Australia/New 
Zealand

• Canada

• Hong Kong

• Singapore 



US Theme	Returns
-- July	30	- August	10
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JP Theme	Returns
-- July	30	- August	10
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EU Theme	Returns
-- July	30	- August	10
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UK Theme	Returns
-- July	30	- August	10
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How	unusual	was	the	event?
Cumulative	5-day	standardized	returns

8

UK

Japan

US

Europe ex-UK

Our models in 
all major 
regions 
experienced 
extraordinary 
drawdowns at 
virtually the 
same time
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Average	Pairwise	Theme	Return	
Correlations
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60-Day Realized Correlations



Cross-Sectional	Regression	R2s
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Regional	performance	correlations

11

252 day realized model portfolio average pairwise return correlations using 3-day overlapping daily returns
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Proprietary	Factors

12

20 • SEPTEMBER 2009 cfapubs.org
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never before seen in recent history. The next highest
level, in excess of four, occurred in 1998 when Long-
Term Capital Management collapsed and during the
Russian debt default. We have observed that when
the measured level of disruption is very high—for
example, at three or higher—standard quant strate-
gies perform poorly. Evidence points, however, to
quant strategies (even the standard strategies) per-
forming well when risk falls.

Proprietary Factors. In addition to creating
the FDI, QIS has also built a number of proprietary
factors appropriate to the new market environ-
ment. So, if quant investors can no longer rely on
well-known factors like 12-month price momen-
tum and BP (book-to-price ratio) to generate alpha,
where will they find alpha in the future? Alpha
opportunities can exist only when prices do not
fully reflect public information, which can occur
only when investors over- or underreact to infor-
mation. In essence, we believe that the value effect
is actually an overreaction effect but that the market
no longer systemically overreacts to the informa-
tion in BP. Similarly, the momentum effect is a result
of investor underreaction, but the market no longer
systemically underreacts (as much) to the informa-
tion in 12-month returns. 

Quants have made the market more efficient
with respect to the information in these simple fac-

tors, but they have definitely not eliminated the
tendency for people to over- or underreact more
generally. For example, we believe that investors
overreact to information that confirms their prior
beliefs and underreact to information that contra-
dicts those beliefs. Thus, the underlying behavioral
bias is overconfidence in prior beliefs. It is, there-
fore, unlikely to disappear anytime soon. 

In searching for new alpha sources, the goal is
to find relevant information for which there is sys-
tematic over- or underreaction from investors gen-
erally. Some areas where we have looked are less
widely used data sources, textual analysis (system-
atically interpreting text-based sources of informa-
tion), industry-specific data and signals, and
information from related companies (competitors,
clients, suppliers, etc.). In the past few years, we
have developed a number of new factors in each
region based on these new sources.

Figure 9 compares performance of our new
factors with that of popular factors in August 2007
in the United States. The new factors have been
divided into those that we consider to be mostly
proprietary (i.e., in the public domain but not yet
widely known) versus those that are completely
proprietary (not yet in the public domain). In all
cases, the new factors held up much better than the
widely known factors during the quant liquidity

Figure 9. Performance of Signals during the Liquidity Crisis in August 2007 
in the United States

Notes: Signal returns are scaled to target 1 percent daily volatility, which is equivalent to 16 percent
annualized volatility. The data are scaled to normalize different return series.

Source: Based on data from the QIS group, GSAM.
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