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How | will talk about risk.

The good old days of quant quakes and liquidity crises.
Some bedtime stories

Classification for (perhaps) actionable purposes.

Regimes

AGENDA



ABOUT THIS



Let’s parse the title of the talk

RISKS, FAST AND SLOW



Merriam-Webster: possibility of loss or injury
Elroy Dimson: "Risk means more things can happen than will happen.” It is not standard

deviation. It is not variability. It is this sense that the future events are highly variable and
unknowable that gives us the best sense for risk.

common practice 1o use o and call it “risk™

| will discuss ways to guess o conditional on current information
Which is clearly

» Epistemology

RISK



“Fast” — using real time data

“Slow” — mostly not... (mostly...)
Ne know about things like factor exposures that matter
ninking about “state changes”

FAST AND SLOW






Fear & Greed Index ... ey

What emotion is driving the market now?

Previous Close

Now: Greed @
Q i
1 Week Ago
=0 Neutral @
1 Month Ago
Fear
0 100 1 Year Ago
Extreme Extrema Greed
Fear Greed

Last updated May 11 at 12:59pm

REGIMES/MARKET “STATE"

CNN MONEY FEAR & GREED INDEX



=< go3ritis easy to idenftify periods that we can classify into two
or more regimes or states. For example,

NBER Recession
“Risk on” vs “Risk off"

Alpha-seeking vs. liquidity seeking?

» Can we identify anything that leads to meaningful predictions
conditioned on our guess of market state?

REGIMES / MARKET “STATE"









CONTINUED

> Stultiwe canjustiiook up

Implied Vol (VIX)

Implied correlation (ICJ)
Bloomberg FCON <GO>

IMF toolkit: systematic risk indicators

O indicators

REGIMES / MARKET “STATE"


https://sdw.ecb.europa.eu/reports.do?node=1000003268

< > C 558 i@ | sdw.ecb.europa.eu/reports.do
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EUROPEAN CEMTRAL BAMNK

Home == Publications = ESREBE Risk Dashboard

4+ Add to my Report
— Publications

+ Statistics Bulletin
*+ Economic Bulletin

* Annexes of statistical press ESRE Risk Dashboard (full report)
releases

— ESRB Risk Dashboard Cover page

1 EsreE Risk Dashboard
(full report)

ESRE Risk Dashboard

Table of contents

T cover page 1. Interlinkages and composite measures of systemic risk

*+ Table of contents

*+ 1. Interlinkages and 2. Macro risk

composite measures of

systemic risk 2. Credit risk

* 2. Macro risk 4. Funding & Liquidity
+ 3. Credit risk
+ 4. Funding & Liquidity 5. Market risk
+ 5. Market risk
2l 6. Profitability and Solvency
+ 5. Profitability and N rty
Solvency 7. Structural risk
+ 7. Structural risk
*+ Reports

+ Full Content

+ ECB/Eurosystem policy and
exchange rates

+ Money, credit and banking
*+ Financial corporations

+ Financial markets and interest
rates

+ Macroeconomic and sectoral
statistics

+ Balance of payments and other
external statistics

* Supervisory and prudential
statistics

+ Payments statistics
+ ECB surveys




CONTINUED

» How do'we map from data to policy?

TF does [DATA ITEM] actually mean?
- INFORMATION

REGIMES / MARKET “STATE"



CONTINUED

- “30 days in the lab saves 3 hours in the library” - Hal White

> Many studies: Hundredsiinorthousandsis
Term spreade
Employmente

Spendinge

REGIMES / MARKET “STATE"
RECESSION MODELING



FRED w — 10-Year Treasury Constant Maturity Minus 3-Month Treasury Constant Maturity
6

» 10YSMispread

>
>
>
>
>
>
>
> 1985 1990 1995 2005 2010 2015
> Source: Federal Reserve Bank of St. Louis

fred.stlouisfed.org myf.red/g/dCiS

REGIMES / MARKET “STATE"
TERM SPREAD


http://fred.stlouisfed.org/graph/?g=dCiR

cliete |::> Create Policy
Act on model

causality
(modeling)

REGIMES / MARKET “STATE"
LATHER, RINSE, REPEAT



Could just be the shroems talking wishful thinking, but

Seemis like there is potential for regime timing

2 cost of being wrong
» False positives -> buy too much insurance / overhedge

» False negatives -> suffer from left-tail exposure

ECONOMIC CONSEQUENCES



» Whai can we infer from markendaia?:

Degrees of freedom / concentration of drivers

Entropy measures
Kritzmman's Absorption Ratio

bdel goodness of fit

REGIMES / MARKET “STATE"
MARKET ACTIVITY



CONTINUED

> AbSsorplionraiiox

% of variance contained in first N principal components
Compare value over short window to value over long window
E.g. 3 weeksvs 1 year
» Q components of what, exacily?:
s (e.g. SPX 100)

REGIMES / MARKET “STATE"
ABSORPTION RATIO EXAMPLE


http://rpubs.com/davydd/AR_SP100

CONTINUED

~ Entropy measure:
Sum(Eigen(cor(X))$values * log(eigen(cor(X))$values))
» Model fit:
R? from e.g. fit of [your favorite model] over trailing window

High R? -> “fragile”, Low R? -> “robust”

REGIMES / MARKET “STATE"
MORE IDEAS, SAME SPIRIT



http://rpubs.com/davydd/sp_dof

» Momenium crash:

| refer you to excellent papers by Kent Daniel for details...

We might not be able to predict them o u;

of 6 in sample lead to “regimes” with specific characteristics
istent with this story

REGIMES / MARKET “STATE"
MOMENTUM CRASH

CONTINUED




» Co-holdingstliguidationirisks \palelelgiianiile[e[]d

- 13F of peers.

- Correlation with our long book vs with our short book
- If we believe they are smart and we are smart, we can make inferences

asset linkages -

quity frading?

REGIMES / MARKET "STATE"
WHAT ARE THE PLAYERS DOING?



HUH! THAT'S 0DD.
/




CONTINUED

» Is current market state typical?
» Is market “fragile”?
» Are we changing regimes?

» Entering or exiting recession?

SUMMARY: REGIMES / MARKET “STATE"
WHAT'S THE POINT®



The risk I took was calculated,

but man,

am | bad at math.




Coming up on the 10 year anniversary of Quant Quake

Still afflicted with PTSD and obsess about market disruptions

» “Dash to cash” vs. “Dash to trash”

REAL TIME DETECTION OF
(SOMETHING INTERESTING)






Trading records show

- “regimes” (maybe)
~ Flash crashes
- Flight to liquidity

>

>

REAL TIME DETECTION OF
(SOMETHING INTERESTING)



- Track stats on instruments along dimensions of

> Somerkindiofs - [} -]
-~ E.g.Dow < SPX < NDQ < RUT
~ Inverted return to beta

~ Duration
-~ E.g. Bonds, BUT can calculate effective duration for many things
~ Term curve inversion

Quality

2 A\AA > JNK

>

>

>

REAL TIME DETECTION OF
(SOMETHING INTERESTING)




-~ /?l1l on hedging instruments like ES, US, Gold...

- Is current activity significantly different from “typical”
-~ Most of the time nothing interesting
- BUT when crisis occurs (occurred?) we see exireme value

» HFT Activity

> > identify presence of more aggressive HFT algose
> ing their patterns of

REAL TIME DETECTION OF
TOXIC TRADING



- "Turbulence" - compare current vector of returns to “typical”
-~ Degrees of freedom / number of independent drivers
- Statistical process control ideas (CUSUM, runs tests)

an we predict longer horizon vol with high frequency data?

>

REAL TIME DETECTION
CROSS SECTIONAL TICK DATA


http://rpubs.com/davydd/277307

. |l

2 i !
15 !, /
n.; | I /h r\ | \1 h ’
| A " A A

LA AL N A U A AL,

) — ' RS VARV IV \




| will tell a story

~ (since | didn't want to take the time to reproduce old results...)

REAL TIME DETECTION
CROSS SECTIONAL TICK DATA
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Insurance is expensive

Even more so when we need it

When it might no longer be available

WHY BOTHER?
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A2 occ a2 calculate things of interest.

E.g. see CRAN Task Views on
« Econometrics, Time Series, Finance, Optimization

ExtremeValue

| might like to see a dashboard,
Maybe in a Shiny app...

RISK PACKAGES?
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> The appendixisismaliiandihastnorknownivnclion s=s@xiorcabiciionadry:

Poop Causes
Appendix Problems

http://www.womenshealthmag.com/health/facts-you-need-to-know-about-your-appendix

APPENDIX



kRegimey/ markensiaie CONTINUED

If “benign” swim naked. Better yet, sell vol.
If not, buy some insurance
Not gonna mention counterparty risks here...
» If'you can react & frade fast'without “too'much™ markerimpact

Track critical things in real time

>

LAST RECAP: WHY BOTHER?
MAYBE GET POLICY IDEAS...



In 16th century London, a statement that describes was referred to as a “black swan” because all
historical records of swans up to that time had reported that swans only had white feathers. The Greek
philosopher Aristotle first used the term “white swan” as an example of necessary relations and the term “black
swan” as the expression of the incomprehensible. Further developed by Pyrrhon.

A Black Swan is NOT just some outlier

It's an event that
either because

e we were “sure” about it or
« we did not =2v=r) tniric about it




Twitter or other real time social media?¢
Fake news?e

don't deal with this but probably worth thinking about

> ~esses but have yet to see evidence

WHAT ABOUT SENTIMENT<¢



CoVar Adrian and Brunnermeier

Co-Risk Chan-Lau, Espinosa, Giesecke, and Solé

Network Models and Financial Stability Nier, Yang, Yorulmazer, and Alentorn

Agent-Based Model of the Leverage Cycle Thurner

Systemic Expected Shortfall Acharya, Pedersen, Philippon, and Richardson

Distress Insurance Premium Huang, Zhou, and Zhu

PCA and Granger-Causality Billio, Getmansky, Lo and Pelizzon '
Distress Dependency Segoviano and Goodhart

Systemic CCA Gray and Jolbst

(Swiped from one of the reports on next page)

MORE SYSTEMATIC RISK IDEAS




https://www.imf.org/external/pubs/ft/wp/2011/wp11235.0df
cports.doenode=1000003268

A FEW REFERENCES


https://www.financialresearch.gov/annual-reports/
https://www.mitre.org/sites/default/files/pdf/12_1870.pdf
https://www.imf.org/external/pubs/ft/wp/2011/wp11235.pdf
https://sdw.ecb.europa.eu/reports.do?node=1000003268

LWILL-GLADLY,PRY YOU TUESDAY
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'FOR'‘REDUCING'RISKTODAY



