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Ayasdi
“Data has shape, and shape has meaning”

* Ayasdi finds ‘shape’ in data using Topological Data Analysis (TDA).

* Lenses are functions which map rows into bins forming nodes

* Metrics measure the similarity of nodes, and connect them with edges
* Intended for high dimensional data; no a priori hypothesis needed.

e Lots of different lenses and metrics:

* Neighborhood lenses, MDS coordinates, L-Infinity Centrality, etc.
* Norm Correlation, Variance Normalized Euclidean, Norm Angle, etc.



Data Used

* Set out to build an economic regime model using data from 1972 to 2015.

* Time series included in this analysis:
* Consumer Price Index
* Gross Domestic Product

Cyclically adjusted P/E ratio

Job loss claims

S&P 500 returns

* Aaayield spread

* 1 year Treasury vyield

* Unemployment rate

* The four Fama-French factors



Model 1: Economic cycles

* Data assembles into distinct regimes.

 The economic cycle runs clockwise:
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Model 1: Economic cycles (cont’d)

* Regime changes through time are generally smooth and occur in a consistent
order, but there are some jumps and counter cyclical movements:
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Model 2: Thematic investing

» Different mapping on same data yields better predictive power:

Fama-French Value Factor

12-month backward return
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Model 2: Thematic investing (cont’d)

» Better for identifying transitions rather than tracking the entire economic cycle:

Value factor performance
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Model 3: Market sizing

* In 2012, BJ’s Restaurants (BJRI) management commissioned study to estimate
addressable market size. Estimate has not been updated since.

* Network was constructed out of all US ZCTAs using demographic data
management indicated it looks at when expanding:

* Population

* Income growth

* % of drivers driving alone

* % employed in manufacturing
* % employed in retail

* % employed in finance

* % caucasian

* % with income over 75k

* %aged20to 44 Colored by number of existing BJ’s locations
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Model 3: Market sizing (cont’d)

 Californiais the chain’s most mature market:
* Home to 62 of 175 locations
* Just one new location open in last three years vs 32 in other states

* We categorised all US ZCTAs using Ayasdi and then looked at the likelihood of
there being a BJ’s in each category in California.

* Implied market size: 465 vs management guidance of 425.

* Training on less mature states:
e Texas (34 locations) implies market size of 426
* Florida (21 locations) implies market size of 442



Appendices



Appendix 1: Methodology details

e Model 1

* metric: Norm Correlation; lens: MDS coord 1&2; res: 40; gain: 3; eq.
e Data used: Yield Spread, CAPE, Job Loss Claims, Fed-Funds, ST Treasuries,
Unemployment, S&P 500, RF, Mkt-RF

* Model 2

* metric: Norm Correlation; lens: L-Infinity Centrality; res: 74; gain: 3; eq.
* Data used: Y-Spread, CAPE, Job Loss Claims, GDP, Fed-Funds, Unemployment,
CPI, S&P 500, RF, Mkt-RF, HML, SMB
e Data was normalized by its backward rolling window’s ‘direction’
* Direction =(3mavg—12mavg)/ 12m avg
* Fama-French components used 12m returns instead



Appendix 2: Single stock analysis (1/2)

Analysis of entire Russell 1000 using EBIT Growth, EV/EBITDA, analyst ratings, ROIC, P/FCF

Left End Right End
High ROIC, Low P/FCF, Low EBIT Growth, Low ROIC, High P/FCF, High EBIT Growth,
Low Ratings, Low EV/EBITDA High Ratings, High EV/EBITDA

Average return = 8.2% Average return = 3.3%




Appendix 2: Single stock analysis (2/2)

Analysis of entire Russell 1000 using EBIT growth, revenue growth, analyst ratings

* Red cluster
Avg. return +6.8% ,
Features Low Analyst Rating
High Rev Growth

High EBIT Growth

* Blue cluster
Avg. return 0.2%
Features High Analyst Rating
High Rev Growth
Low EBIT Growth



