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e Introduction to DandD Environment

e Design and implementation of a DandD client
software for financial time series data through
preliminary analysis of hedge fund return data.



1. DandD Environment
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 Development of an integrated environment
for working with data
— Establishment of a description rule for integration

of data and enough background information of
the data.
e acceleration of collaboration between statisticians and
resedrcners Irn atrrererii dreds
— Development software for supporting the work
flow of data science

e data acquisition, data storage, data cleaning, data
analysis, model building

Project home page http://www.stat.math.keio.ac.jp/DandD/
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Without constructing a new database, we can
use data in several databases as a dataset by
embedding ways to acquire each data set and

organize them in a DandD instance . III
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2. Design of ICS FinAnalyzer through
preliminary analysis of hedge fund return data
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 Handling of a large amount of financial data is not so easy.

— For example, we often fail to import gigabyte data into
statistical software without processing by program.

— In many cases, we can not operate such data without use of full
fledged database management system.

— Data cleaning is also difficult owing to size of the data

For beginners, it is even difficult to retrieve data of a fund,
and browse as a chart.

It is necessary to develop software helping to handle
and analyze a large amount of financial data stored
in relational database management system.
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e Basic concepts
— ICSFA

e provides us with a simple interface for exploring data stored in
relational database management systems.

e provides us with enough background information of the data.
e Requirements
— |CSFA

e isa DandD client.

e can send a DandD instance to a DandD Server and receives the
data described in the instance.

e can display the data as a parallel coordinate plot (a textile plot) or
some typical plots for financial data.

e can revises SQL query to the financial database in a DandD
instance according to user’s request by mouse action through the
plot or direct input of SQL query.

— This makes it possible to obtain any subset from the data.

Then, we will discuss design of ICSFA through analysis of hedge fund return data
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e A Hedge Fund

— is an investment fund.

— is open to a limited range of investors that is
permitted by regulators to undertake a wider range
of activities than other investment funds.

As the name implies, hedge funds often seek to offset potential losses in
the principal markets they invest in by hedging their investments using a
variety of methods, most notably short selling. However, the term "hedge
fund" has come to be applied to many funds that do not actually hedge
their investments.
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 The Center for International Securities and
Derivatives Markets (CISDM) Hedge Fund
Database by University of Massachusetts

Amherst
— 11,101 Hedge funds (including CTA) information

— 662,040 monthly reports by the hedge funds from
June 1972 to July 2007
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[2] "Capital Structure Arbitrage"

[3] "Conservative"

[4] "Convertible Arbitrage"

[5] "Discretionary"

[6] "Distressed Securities"

[7] "Emerging Markets"

[8] "Equity Long Only"

[9] "Equity Long/Short"

[10] "Equity Market Neutral"

[11] "Event Driven Multi Strategy"

[12] "Fixed Income"

[13] "Fixed Income - MIBS"

[14] "Fixed Income Arbitrage"

[15] "Global Macro"

[16] "Invest Funds in Parent Company"
[17] "Market Neutral"

[18] "Market Timing"

[19] "Merger Arbitrage"
[20] "Multi Strategy"

[21] "Opportunistic"

[22] "Option Arbitrage"
[23] "Other Relative Value"
[24] "Regulation D"

[25] "Relative Value Multi Strategy"
[26] "Sector"

[27] "Short Bias"

[28] "Single Strategy"

[29] "Systematic"

Proportion of hedge fund strategies in CISDM

Each hedge fund recorded in CISDM database
have one of 29 strategies.

The blank [1] “” means a hedge fund don’t report its investment strategy.



Ex. Survival Time of Hedge funds in CISDM database
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Major differences among three histograms are not found.

Detailed browsing of the data is necessary . Then, we started with construction of
ICSFA for detailed examination of characteristics of hedge fund returns.
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e We want to know

— differences both living funds and dead ones.

 How did attributes of hedge fund affect life and death
of hedge funds ?

— styles of hedge funds.

e How hedge funds invest?

To begin with, we start with design of tools for these
analysis, and implementation of them on ICSFA.
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DandD
instance

PostgreSQL

(Database)

ICSFA adopts textile plot for an interface to handle the data.
Through the interface, we can examine performance of
individual hedge fund, or performances of hedge funds of

each strategy.
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Global Macro == x|

Tool

Textile F'Iutl Similarity | Currelatinnl Transpose | Count nf 33 Basf Color o L 1 Selected Color 'j

[ Textile Plot | Selected Data | Axis |

L This plot shows 38 hedge funds having
e o Global Macro strategy .
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Global Macro-1 == x|

Tool

Textile F'Iutl Similarity | Currelatinnl Tranzspose | Coupt o 8 Basp Color o L i Selected Color O Color |
[ Textile Plot | Selected Data | Axis |

By pushing the “Selected Data” tab,
we can obtain simple background

information like name of each fund. We obtain 8 funds from the original data.

DandD instance for this subset data is automatically
created and preserved. This function is useful for
history of data processing or analysis
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Global Macro

—

Textile F'Iutl Similarity | Currelatinnl Transpose | Cou

[ Textile Plot | Selected Data | Axis |

33 Basf Color o L 1 Selected Color O Color |
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By selecting a fund from a plot, we can fit typical
time series models to the data.
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Gluhal Macro-1
Tool

=18 %

O Color |

Textile F'Iutl Similarity | Currelatinnl Tranzspose | Count o 8 Base Color o L i Selected Color

Textile Plot | Selected Data | Axis |

Open
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Gienera pl h I

Global
lobal Macrao Global Cpen
lobal Macro Global Cloged
lobal Macra Global Cpen

labal Macrao Cpen

List of hedge funds

lobal Macro Cpen

labal Macrao Global Cpen

lobal Macro Global Cpen

lobal Macro Global Cpen

By clicking a name with right mouse
button, we can obtain detail
information of each fund.
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Hedge Fund Bnalysis

=18 %

File
Fund hedge fund name
Currency W=}
l/nttrihutiun rPeﬁurmance&Hisk Measure rvslndex |/Rulling |
Strategy Global Macro Open! Close Cpen Inception Date 1999-01-31 Detailed background informationi
Geagraphy  Global AR 206,000,000 Management Fee(%) 1.00
_ | of the fund.
Country IInited States Capacity(h) Feformance Feei%:) 20,00
Management Company Balestra Capital, Lid.
Feb har Ao iz Jun ul Oig Sep Ot
—339%1 -0, mq 228961 -236% -403% -350% 066 -061% -3 88961 This table shows numeric
2 fd% 1884 2108 2349 4708 1008 1E0N  219% 1411%
4 464 2004 -071 -005% 541 1414 5R0N  112% 1012% return data.
-1.20% G34% 047% -311% 850X 038% 097%  B53% 26.06%
-234% -044% -443% 196% 408% -203%  350%  185%  261%
-340% -007% -0.30% 207% -218  178% 076K -234% -137%  170%  206%
7410% -300% -11.28% -2 -051% -437%  283% DAY -245% -5E0% -B00%  2480% =
...... PE44% 017 7208 -1006%  347% -011% -12076 -734% -032% -569% 2302%  A.09% 10015%
TAh r 210,000,000
| - 200,000,000
7.0
190,000,000
6.5 r 180,000,000
170,000,000
.0
r 160,000,000
855 I - 150,000,000
I' 140,000,000
5o r 1:30,000,000
45 120,000,000
110,000,000
s - 100,000,000 —
35 My - 80,000,000
A N e - 80,000,000
30 || u"‘v"n_ iy - 70,000,000
2k [ i T i - 0,000,000
' W | g 50,000,000 |
2.0 I---y - - 40,000,000 o

|
@28t 10| FFa-| £

] @r mz .| S)w| w0 @7 D] @12 K3 R28)x( 3 o ([Ter

A0 & <« QRN o5




Hedge Fund Bnalysis

File
Fund

Currency

hedge fund name

l/ Attribution |/ Performance & Risk Measure |/ vs Index |/ Rolling |

2006
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0.76%

2 6%

-300% -11.20%]

0.63%

-5E2% -B08% 2480%

-207% -071%  228% -2364
-176% 188%  319% 234K
-418% 3098 -071% -0054
11.19%  Gad  047% 3114
-080% -044% -443% 1964
-107% 227 -218% 178K
-273% -051% -437% 2834
247% -011% 12878 -7.04%
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30,000,000

- 20,000,000

- 10,000,000
-0

In this graph, the red line

shows cumulative return of

the fund and the blue bar

chart shows amount of asset

under management(AUM).

AUM is about 210 times as
much as AUM at inception.
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B Hedee Fund Analysis =18
File

Fund hedge fund name

Currency W=}

r Attribution |/ Performance & Risk Measure |/ vs Index |/ Rolling |

0.0 II . S TN . \\-——-\; ~/ bl
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B Hedee Fund Analysis =18

File

Fund hedge fund name

Currency =D .
— Rv niichino

Attribution | Performance & Risk Measure | vs Index |/Rullmg | Uy puUliiiiis

thic tah we ran
[ 9 IV LUN Vvww. waull

T 050 snds -009% 122 17eM 180N 2108 234 4308 100 150%  219% 14114 obtain result of performance |~
AT -0 5W 446K D408 -476% -418%  309% -071H -005%  B41%  141%  G580%  112% 1012% .
PRl 150% 1204 608 1654 1110% 634%  047% -311%  860% 038%  097% 8534 26064 and risk measurement of the
el 254% -234% -018% -060% -089% -044% -447% 1964 408 -203% 350K  186W 2614
2001 7AW -340% -007% -030%8 -197% 227 -218% 178N 076 -234% -137d  170%  206% fund.
2000 a65% 7a19% -300% -112ek -27aW -0E1% -437% 283N 063 -245% -GE2% -002W 24804 -
PR 444 0174 7208% -1006% 2478 0114 -12876 -7349 -022M -EA0% 23024 6.00% 100154
Performance Measure Distribution
Cumulative Return B36.16 % Meaani%) 2,60 Standard Deviation{%:) 12.08
Best Morthly Retum 7419 % Skewness 433 Kurtosis 2273
VWorst Manthly Return -12.87 %
% of Positive Manth F1.46 % 00
0.080
Annualized Return 2618 % 0.075
Sharpe Ratio n1a 0.070 -
Calmar Ratio 0.73 BBl
0.0E0 4
Risk Measure 0.055 | 3
. - 0.050 1
Annualized Volatility 41.88 % 0.045 -
Maximum Dravwdown 3580 % 0.040 |
a0% 95% 99% 0.035 -
YaR(%) 13.0 17.4 256 0.030 |
. . 0.025 4
Historical WaRi{%) 46 T4 128 0.020 -
ChaR(%) 0.015 -
Historical CwaR{%) 2.1 102 128 0.010 -
Cornish Fisher vVaR{%) 1.3 -7.3 -33¢ | 20997
0.000 T T :
COD(%) 32.4||33.6| 357 -5 -50 25 o 25 50 75
|I Frequency — Nnrmal| | §
@ A = @ ams

w25 1o o Ew] Bn @2 o[ 61| wo| @1 @] @12] wa R2 #%| 24[[Te7 _somm & [« PO i




Moments of returns of all funds in CISDM database

Strategy Mean SD Skew Kurt
1 0.007471] 0.061303| 4.345923| 205.0127
2|Capital Structure Arbitrage 0.008614| 0.013041( 3.474266| 34.78332
3|Conservative 0.007072] 0.015282| —-0.56906| 11.95907
4|Convertible Arbitrage 0.008756] 0.027995( 1.487238| 62.81736
5|Discretionary 0.014622| 0.089664| 8.155201| 264.9909
6|Distressed Securities 0.011574] 0.04051| 0.676274| 32.36574
7|Emerging Markets 0.013766] 0.07957( 0.709518] 41.31701
8|Equity Long Only 0.012324]| 0.067362| 0.056994( 18.1374
9|Equity Long/Short 0.012009] 0.067942( 39.7254| 5213.074
10|Equity Market Neutral 0.007051] 0.033475| 1.414135[ 41.86964
11|Event Driven Multi Strategy 0.011425| 0.038583| 0.642048| 38.88433
12|Fixed Income 0.006823]| 0.022988( 0.443012| 13.93962
13|Fixed Income — MBS 0.009183] 0.030608( 0.864339| 77.12253
14|Fixed Income Arbitrage 0.00615] 0.02466] —4.17692| 78.85956
15|Global Macro 0.009719] 0.05483| 1.203638| 27.10782
16|Invest Funds in Parent Company 0.007146] 0.021552| —0.23614] 4.516506
17|Market Neutral 0.006849| 0.017447| 0.484736| 18.4647
18|Market Timing 0.008538| 0.029564| —-0.12511| 1.289813
19(Merger Arbitrage 0.007777] 0.033112| 20.44728| 1086.558
20|Multi Strategy 0.008406] 0.038352| 119.2845| 29289.89
21|Opportunistic 0.008343] 0.037701| 1.005266| 8.471425
22|Option Arbitrage 0.006398] 0.029542| 1.451407( 14.03414
23|0Other Relative Value 0.009485| 0.035798| 1.803127( 37.08924
24|Regulation D 0.015711] 0.039871| 9.919054| 170.1813
25|Relative Value Multi Strategy 0.008159]| 0.027886[ —1.50599| 90.30763
26|Sector 0.014052] 0.078061| 1.042876{ 15.66722
27|Short Bias 0.002533]| 0.078479| 0.155383| 11.06083
28|Single Strategy 0.008205] 0.040328| 1.294828( 26.13972
29|Systematic 0.011087] 0.078994| 2.450358 36.564

Returns of hedge fund seem to be asymmetric ally distributed with heavy tail .



Gluhal Macro-3
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Tool
Textile F'Iutl Similarity | Currelatiunl Transpose | Count or 2 Base Color I:'U: Selected Color ¢ O Zolar |

[ Textile Plot | Selected Data | Axis |
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We can select funds according to a
measurement between funds. The
measurement can be defined by the user.
E In this example, we made ICSFA to calculate
| correlation in all pairs of funds.
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EAGlobal Macro =12] x|
Toaol
Textile F'Iutl Similarity | Currelatinnl Transpose | Count nf 33 Base Color o {} 1 Selected Color 'j
[ Textile Plot | Selected Data | Axis | w
By pushing the “Transpose” button, we can
transpose the data.
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35.65%

ot 1 i Each axis corresponds to

2oofc2 | R R individual hedge fund.
o A line indicates returns of all

0 funds in a month.
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That is, each axis shows distribution
of individual hedge fund returns.
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Stopping reports by hedge fund to CISDM means

— the hedge fund is bankrupt .

— the hedge fund stops submitting performance report
although it is still alive, because, for example, it
earned much money.

In some previous work of hedge fund data analysis, the
two reason for stopping report were not distinguished.

To distinguish living hedge funds from dead funds, we
also need to browse and check both performance and
amount of asset under management of individual fund.




Strategy |Glnbal Macro

Hedee Fund

| o | Only not Entried

Curremnt

Dead

=& %]

Unknaien

******************************** Al cead L e The [CSFA provides us with a tool =
. Alive Dead LInknown .
IST OT heage Ttundas Alive Dead Unknown
List of hedge fund for checking performance and
Allve pead | Unknewn JAUM of individual fund which
Alive Dead LIk o . |
3048 180N 2078  157H -05oN  040% 405N 261N -612% 404% 5678 1514 039 sl
G024  700% 2854 186 -218% 000 -209% 1274 -073% 2074 120 1071% 23204
1 5.5E|§ 4.42§ D.Bﬁﬂ 3.93? —1.29§ z.gaﬂ —n.mﬂ 3.21§ 4.25§ —4.25§ z.asﬂ z.nnﬂ Eﬁ.ﬁﬁg day of the data.
1 2EAY -2314  071%  033% G414 -0ATH -307% -300% 1767% 2534 148% -116% 182 e i i
1 1308% 821 030% -020%  18A% -120% 1123% -410% 433K  267%  0D1%  089% 41764 User’s JUdgment as dead or alive
1 666 20674 1230 8498 -447W -181W 607 12204 17aak 133 1258 2ok 247 can be recorded as auxiliary data.
| | | | | | -1672% 534% -470% -074% 1107% 2378% 15464
3.25 . 9,000,000 B
| | 8500000
20 - 2,000,000
i z/... \ ) - 7.500,000
27 {7\ \ 7,000,000
2.50 - AN | \/ - 6,500,000
A - §,000,000
525 | | 5,500,000
N somoe  This fund seems to have -
2.00 - - 4,500,000
- Lomon | 8YOWN favorably. we
e asmooo think that it should not
I-'k'v" - 3,000,000
150 1 = L.mmo  F€garded as dead fund.
1.25 1 - 2,000,000
f - 1,500,000
100 \ 1,000,000
o/ m | 500,000 —
o7s . NN Lo
1-1985 1-1987 1-1988 1-1989 1-2000 1-2001 1-2002 1-2003 -
| A = B8R
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 There are a long tradition of characterizing

investment funds according to parameters
estimated via a linear model of returns.

— ex. Capital Asset Pricing Model (CAPM)
E(Ri,t) — ::Bt(E(RM ,t) - rt)
e |CSFA provides us with functions to fit asset

pricing models or user defined models to the
data.
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Hedee Fund Strategy Geoeraphy

Selection of market index
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Equity Lore/Short Inited States - |
Equity Lone/Short Lnited States . ..
S —— U This table shows result of fitting an
Equity Lone/Short Morth Bmerica asset prlClng model E
Equity Lone/Short eztern Europe
Equity Lone/Short Morth &merica R — a +ﬂ R
Equity Lone/Short Gilobal It t Mt
L|St of hedge fu nds Equity Lone Shart Japan :
Equity Lone/Shaort Inited States na27 1.DDP€1 216 0ey 466
Equity Lone/Shart |hited States 049 D.Ed?d na7 09 744
Equity Lore/Short Morth &merica 006 1.35961 475 01y 189
Equity Lone/Shart Japan o3 D.BQPq 1.10 -015 -1.36
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* |CSFA is a DandD client for helping interactive
data analysis through a plot.
— |t may be useful for not only hedge fund return data
but also other financial time series data.
 We are developing ICSFA, and analyzing hedge
fund return data.

— Our analysis of hedge fund return data is still quite
primitive at the present.

— We will present a result of our analysis for the hedge
fund return data at 15" International Conference
Computing in Economics and Finance held in Sydney
on July 2009.

Thank you all for listening attentively.



