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Growing Interest Growing Interest In In LiquidityLiquidity

 3,725 papers on SSRN over the past 3 years
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NY Fed

Liquidity Is Liquidity Is Many ThingsMany Things

 Liquidity is a many splendored thing
 Liquidity is a regulatory thing Liquidity is a regulatory thing
 Liquidity is a credit thing
 Liquidity is a hedge fund thing
 Liquidity is a systems thing
 Liquidity is a technological thing
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NY Fed

Liquidity Is ALiquidity Is A ManyMany‐‐Splendored ThingSplendored Thing

 What is a “liquid” asset?
 Three dimensions: price time size Three dimensions: price, time, size

liq∙uid \ˈli‐kwəd\ adj.
An asset is liquid if: (1) it can be traded without 
much cost or price impact; (2) it can be traded p p ; ( )
quickly; and (3) it can be traded in large size.

 And these features can change across time And these features can change across time, 
space, and counterparty
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Liquidity Is Liquidity Is A A ManyMany‐‐Splendored ThingSplendored Thing
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NY Fed

Liquidity Is Liquidity Is A A ManyMany‐‐Splendored ThingSplendored Thing

Broker‐Broker‐
DealersDealers Govt
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Hedge
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Hedge
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Liquidity Is Liquidity Is A A Regulatory ThingRegulatory Thing
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Liquidity Is Liquidity Is A A Regulatory ThingRegulatory Thing
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NY Fed

Liquidity Is Liquidity Is A A Regulatory ThingRegulatory Thing

“…a small reduction in liquidity from “…a small reduction in liquidity from q y
regulatory changes—even if present, which 
is not obvious—may be a reasonable price to 

q y
regulatory changes—even if present, which 
is not obvious—may be a reasonable price to y p
pay for greater safety.” 

– Stanley Fischer

y p
pay for greater safety.” 

– Stanley Fischeryy
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An Emerging NarrativeAn Emerging Narrative
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An Emerging NarrativeAn Emerging Narrative
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NY Fed

Liquidity Is Liquidity Is A A Credit ThingCredit Thing
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NY Fed

Liquidity Is A Hedge Fund ThingLiquidity Is A Hedge Fund Thing
Hedge Fund Assets Under Management
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NY Fed

Liquidity Is A Hedge Fund ThingLiquidity Is A Hedge Fund Thing
Category

# Fund‐
Months

Ann. 
Mean (%)

Ann. SD 
(%)

Sharpe 
Ratio

Sortino 
Ratio

Skew. Kurt.
MaxDD 
(%)

Corr. to 
S&P 500 

(%)
ρ1 (%)

Box‐Q(3) 
p‐value 
(%)

Convertible Arbitrage 7,827 8.1      4.3      0.95      1.53      ‐1.25      8.63      ‐8.70      42.9      45.9      0.0     
Dedicated Short Bias 1,384 ‐2.3      18.8      ‐0.31      ‐0.58      0.59      4.17      ‐42.29      ‐76.8      8.9      19.1     

January 1996 to December 2006

Emerging Markets 12,673 11.6      15.7      0.47      0.69      ‐1.61      10.51      ‐49.26      58.5      28.0      0.8     
Equity Market Neutral 11,537 6.5      3.0      0.82      1.82      2.05      16.06      ‐2.21      3.0      ‐11.7      22.4     
Event Driven 18,565 9.4      5.2      1.02      1.55      ‐2.02      13.89      ‐12.56      54.7      32.3      0.2     
Fixed Income Arbitrage 7,749 6.8      3.7      0.75      0.95      ‐3.56      24.53      ‐13.69      ‐1.0      42.7      0.0     
Global Macro 8,948 4.7      6.1      0.14      0.26      0.46      4.17      ‐14.24      21.7      2.5      41.6     
Long/Short Equity Hedge 69,160 11.1      9.8      0.71      1.33      0.15      5.31      ‐18.52      68.8      18.7      16.7     
Managed Futures 13 761 5 0 9 8 0 11 0 20 0 14 2 97 16 34 8 7 0 0 72 9Managed Futures 13,761 5.0      9.8      0.11      0.20      0.14      2.97      ‐16.34      ‐8.7      0.0      72.9     
Multi‐Strategy 8,100 8.5      5.2      0.85      1.43      ‐0.73      5.16      ‐6.67      49.1      0.1      65.1     
Fund of Funds 55,507 6.6      6.4      0.41      0.68      ‐0.33      6.51      ‐12.97      53.3      22.2      5.0     
All Single Manager Funds 163,702 8.7      6.5      0.72      1.28      ‐0.26      5.46      ‐10.95      65.2      19.2      13.1     

Convertible Arbitrage 3,940 3.0      5.7      0.52      0.96      ‐0.07      2.67      ‐10.20      50.4      10.6      63.6     
January 2010 to December 2014

Dedicated Short Bias 571 ‐1.5      7.3      ‐0.21      ‐0.33      ‐0.40      2.94      ‐22.56      ‐59.1      10.2      66.5     
Emerging Markets 22,401 0.4      8.5      0.04      0.06      ‐0.67      3.84      ‐16.10      78.6      7.9      41.9     
Equity Market Neutral 8,930 3.9      2.4      1.59      2.97      ‐0.69      4.00      ‐3.35      81.6      22.4      25.1     
Event Driven 11,465 5.0      4.9      1.01      1.78      ‐0.70      3.04      ‐7.66      77.1      20.1      20.2     
Fixed Income Arbitrage 7,202 5.0      1.7      2.90      6.29      ‐0.94      4.23      ‐1.03      54.1      ‐10.0      68.3     
Global Macro 16,824 3.7      2.5      1.46      3.29      0.12      3.54      ‐2.03      63.2      9.7      68.7     
L /Sh E i H d 66 758 4 7 6 2 0 73 1 27 0 54 3 42 10 67 89 0 11 1 64 2Long/Short Equity Hedge 66,758 4.7      6.2      0.73      1.27      ‐0.54      3.42      ‐10.67      89.0      11.1      64.2     
Managed Futures 23,471 2.8      7.5      0.36      0.71      0.11      2.28      ‐14.48      25.4      ‐12.4      78.4     
Multi‐Strategy 57,505 5.2      2.5      2.06      4.06      ‐0.87      5.52      ‐3.20      80.9      16.3      23.2     
Fund of Funds 139,161 1.7      3.5      0.46      0.78      ‐0.55      2.73      ‐7.42      79.3      11.6      59.1     
All Single Manager Funds 233,194 4.2      4.2      1.00      1.84      ‐0.39      3.63      ‐6.36      85.3      11.7      46.8     
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Liquidity Is A Hedge Fund ThingLiquidity Is A Hedge Fund Thing

For Hedge Funds Post‐Crisis:
 Less leverage less volatility lower riskfree rate Less leverage, less volatility, lower riskfree rate, 
higher fixed costs (e.g., compliance)
Hi h l tilit f l tilit k k t i Higher volatility of volatility, skewness, kurtosis

 Lower Profits
 Consolidation
 Less Traditional Liquidity Provision Less Traditional Liquidity Provision
 Greater HFT
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NY Fed

Liquidity Is A Systems ThingLiquidity Is A Systems Thing
Quantitative Equity Funds Hit Hard In August 2007
 Specifically, August 7–9, and massive reversal on August 10
 Some of the most consistently profitable funds lost too
 Seemed to affect only quants

Lack of Transparency Is Problematic!
 In Khandani and Lo (2007) we used a daily mean‐
reversion strategy to study these events:

Wall Street Journal
September 7, 2007
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NY Fed

Liquidity Is A Systems ThingLiquidity Is A Systems Thing
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Liquidity Is A Systems ThingLiquidity Is A Systems Thing
3‐Month LIBOR/OIS Spread

August 2006 to October 2008
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NY Fed

Liquidity Is A Systems ThingLiquidity Is A Systems Thing
Cumulative m -Min Returns of Intra-Daily Contrarian Profits for Deciles 10/1 of 

S&P 1500 Stocks July 2 to September 30, 2008
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NY Fed

Liquidity Is A Systems ThingLiquidity Is A Systems Thing
Cumulative ETF and Mutual Fund Flows
($billions, monthly, January 2007–December 2016)

Source: Investment Company Institute
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Liquidity Is A Systems ThingLiquidity Is A Systems Thing

Market Share of Equity Index Mutual Funds

S I t t C I tit t
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Liquidity Is A Technology ThingLiquidity Is A Technology Thing
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NY Fed

Liquidity Is Liquidity Is A A Technology ThingTechnology Thing

Legacy fiber‐optic 
cable, mid‐1980s,Spread Networks fiber‐

McKay Bros. microwave 
network, 2012, 744  cable, mid 1980s, 

1,000 miles, 8msoptic cable, 2010, 825 
miles, 6.5ms

miles, 4.5ms

Einstein (1905): 4ms S Wi d
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Einstein (1905): 4ms Source: Wired



NY Fed

Liquidity Is Liquidity Is A A Technology ThingTechnology Thing

 Index futures (Chicago) 
vs. ETFs (NY) in 2011–
2014

 Rain vs shine Rain vs. shine

Source: Shkilko and Sokolov (2017) 
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Liquidity Is Liquidity Is A A Technology ThingTechnology Thing
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Source: Shkilko and Sokolov (2017) 
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Liquidity Is Liquidity Is A A Technology ThingTechnology Thing
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Liquidity Is Liquidity Is A A Technology ThingTechnology Thing
Impact of Precipitation on Number of ETF Trades Following 

Futures Trades in Four CME E‐Mini Contracts in 2012

Source: Shkilko and Sokolov (2017)
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Liquidity Is Liquidity Is A A Technology ThingTechnology Thing

Liquidity Improves During Precipitation
Source: Shkilko and Sokolov (2017)

 Price impact declines by 7% during heavy 
precipitationp p
 This effect is most pronounced for assets with narrow 
spreads
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Liquidity Is Liquidity Is A A Technology ThingTechnology Thing
Variance Decomposition of Large 
Stocks by Trading Frequency

Source: Chaudhuri and 
Lo (2017)
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NY Fed

ConclusionConclusion

 Increased volumes, number of trades, decreased 
spreadsspreads
 But smaller depths, greater price impact for 
larger tradeslarger trades
 Lower volatility, lower leverage
 Greater volatility of volatility, skewness, kurtosis
 Greater sensitivity to changes in market 
conditions from algorithmic traders
 Policy implications: consider entire ecosystemPolicy implications: consider entire ecosystem

© 2017 by Andrew W. Lo  
All Rights Reserved

16 June 2017 Slide 31



Thank You!Thank You!Thank You!Thank You!


