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BACKGROUND

We develop software to pinpoioépital structure arbitrage opportunities in théixed
income markets. TheQuantitative Tactics Fixed Income Lab (QTFIL) maintains a
database of over 10,000 actively tradpoeferred stocks and corporate bonds,
analyzing them in real-time. It supports queriesrdok the relative values of these
instruments based on their analytics, with in-depthlysis of each instrument for further
examination.

QTFIL tracks fixed income portfolios held in brokge accounts, providing insight into

current yields (by credit rating or by sector), tpagurns, ranking those instruments held
by their relative values, allowing portfolios to loptimized over time for increased

returns. The effect of yield curve changes onfpbot value can be simulated to get a
view of the resultant risks (or rewards).

To calculate Equivalent Yield (EY) for a given inshent, with a given credit rating,
QTFIL calculates its own yield indexes for bothmanate bonds and preferred stocks.

QTFIL, developed irC#, runs as aVindows service with anASP.NET web interface,
and aSQL Server back-end. The software is in active use, but qgmiyately. Potential
business opportunities for QTFIL are under invedian, such as:\

- Integrated into an online brokerage website to giustomers a new tool with
which to analyze fixed income instrumen@hérles Schwab has an initiative to
increase its customers trading of corporate bonds).

- Used as a trading tool by hedge funds (or by o#mities). According to the
WSJ (Aug 30, 2007) hedge funds account for almost 8d&l bond trading.

- Used as the basis for a finance portal / paid siyjigm service, focusing on fixed
income.
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DATA SOURCES

QTFIL maintains a database of more than 10,00@med stocks and corporate bonds,
pruning out inactive and retired instruments, atidirag newly issued ones. It also
monitors the health of the parent (issuing) comgam terms of their ability to pay a
dividend stream.

QTFIL retrieves data from many sources each da&y aitirket close, merging the
updates into the database. While the market ia gpgdates information about the
active instruments in its database every 3 minated,in real-time whenever these
instruments are examined by the web interface.

QTFIL Web
Interface

MET Rernoting

SQL Server QTFIL
Database Service

CS;:nCnliz:n Carp Tield Credit Fortfolio
i Bonds Indexes Ratings # Trades
Preferred

Figure 1. Overview of data sources and how they are used

Here is an overview of the data sources (as irfritpere 1, above):

SOURCE DATA

Stocks: Quotes and historical data (both live and archiyedyided by 3 data
Common, sources, for fail-over. Dividend history providieg 2 data sources.
Preferred Profile information (sector, parent, etc.) fromivas sources.
Corporate Daily bond quotes pulled from NASD. Live data smiin development
Bonds Profile information (sector, parent, etc.) fromivas sources.
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Yield Treasury yields pulled fromstreas.goyfor comparison and risk-free

Indexes yield). LIBOR rates retrieved for use with LIBORd®d variable rate
instruments. Corporate bond indexes are pullea féerrill Lynch.

Credit Credit ratings of preferred stocks and corporatedsaaveraged over 2

Ratings data sources.

Portfolio & | Query portfolio (current and historical) and tradeords from Interactive

Trades Brokers. Ability to import statements from varidu®kers.

INDEXES

Reliable indexes for Treasury yields and LIBOR safeer maturity, are available from
reliable sources likastreas.govBut, corporate bond yield indexes (per credihgtor

per maturity) from various sources (WSJ, etc.) eund to be non-comprehensive, and,
in fact, in the case of corporate bonds, possitdgcurate. Preferred stock yield indexes
were found to be non-existent. Fixed income imatrnt yields are highly correlated with
their credit ratings, so accurate yield indexesctamparing against are paramount.
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Treasury Bills LIBOR Corporate Bonds

Duration| Yield 1 Mo Duration| ¥Yield 1 Mo Rating | ¥Yield 1 Dav 1 Mo

IMo 4.63 3% -0.39 % 1Mo 5.50 3| *+ 0.15 % tverall{6.13 3[* 0.01 5| 4 0.04 %
1¥r 4.55 ¥ -0.45 % 3IMo 5.49 3| * 0.13 % AAL 5.53 3+ 0.11 =¥ -0.05 3
5¥r 4.39 3% -0.47 % &6Mo 5.33 ¥ -0.07 % L 5.77 3|+ 0.0z ¥ -0.23 3
10%x 4.60 ¥ -0.37 % 1¥r 5.07 z¥% -0.36 % A £.10 |+ 0.04 % *+ 0.03 %
20¥r 4.9z %% -0.23 % As 0Ff: &/22/2007 EEE 6.6 % 0.00 % 4 0.24 %

As 0Ff: 8/27/2007

Preferreds Preferreds (15%)

Rating | ¥Yield 1 Day 1 ¥k 1 Mo Rating | Yield 1 Day 1 Wk 1 Mo
tverall|7.02 %@ -0.01 5% -0.23 % 0.00 %| [Overall|s.88 54 -0.01 %% -0.15 5| #+ 0.21 %
ALLR 6.09 % 0.00 5% -0.1z2 5% -0.15 3%||hdld 6.25 %% -0.03 %% -0.14 %& -0.06 %
LA 6.61 % * 0.0% 5% -0.19 (& -0.12 %||kk 6.41 % + 0.01 5% -0.10 % + 0.03 %
i 6.96 2% -0.0z 5% -0.23 x4 -0.02 %| | 6.61 % + 0.01 5% -0.16 % 0.00 %
EBEE 7.52 %% -0.03 %% -0.27 %[ # 0.17 %||BEE 7.34 5| 4+ 0.03 5% -0.11 % + 0.44 %

— ARA —— AA A —— BEB

83 ! ! ! ! ! !

9-Jul 16-Jul 23-Jul 30-Jul B-ug 13-dug 20-Aug 27-Aug

Pid #| [Treasury Bill] [LIBOR] [WSJ]

Figure 2: Yield indexes presented via the web interface

QTFIL calculates preferred stock and corporate inddxes on a daily basis by taking
sub-sections of its up-to-date database of monme 162000 active instruments. These
indexes are then interpolated (by fine-grainedhgaéind term) to calculate Equivalent
Yield (EY) for each instrument.

The instruments supported are categorized inteetBdgpes:

TYPE DESCRIPTION

Preferred Stocks Preferred stocks, excluding thueseare tax advantaged.

Tax-Advantaged Preferred stocks with qualified digrids taxed at the reduced
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Preferred Stocks federal rate of 15%.

Corporate Bonds Fixed rate, “vanilla”, corporatede.

Tax-advantaged preferred stocks tend to trades@néficant premium and so earn a
separate category. Note that their tax-advantageds will expire at the end of 2010 if
not further extended by Congress.

The credit ratings are categorized as follows:

RATING

AA

A

BBB

BB

B

Overall (Investment Grade: BBB- or higher)

Note: AAA instruments are no longer tracked in e since there are too few of them,
and BB and B indexes are now being tracked. Yi&gdsub-ratings (+ or -) are available
via interpolation.

Corporate bonds are categorized ad-hoc into thewolg maturity ranges:

TERM RANGE

Short 0-3 years maturity
Medium 3-9 years maturity
Long 9+ years maturity
Overall All maturities
ANALYTICS

Prospecting the database for undervalued instrisyeamisists of classification combined
with powerful analytics. Some of the analyticsdibg QTFIL are standard for the fixed
income arena, with a few custom analytics developeuoh attempt to better dig out best
values.

Instruments are categorized by parent (issuebheardatabase since it is assumed that
instruments from the same issuer should have the sisk of default (with potential
post-default recovery varying somewhat based omsenérity of the debt). The “Parent
Rating” metric is calculated based on common spErkormance of the issuer:

Rating (0-10) Calculated for each preferred stook@r corporate bond issuer.
Custom measure of ability of issuer to sustainddimds based on %
metrics of the issuer's common stock: Price Trdid,Price Drop
Avoidance, Dividend Regularity, Present/Future Market Cap.
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The database record of each instrument containg fredds to define and classify it,
which in the interest of brevity are not listedldve Here are the calculated analytics:

Delta Face Delta of dirty price from face valuesed for preferred stocks
where dirty price must be calculated (= Market @rcRetained
Dividend).

EY Equivalent yield. Average yield of basket ahdar instruments,
categorized by: type (Preferred, Preferred Taxelbes, Corp
Bond) and rating (AAA, AA+, AA, AA-, etc.)

Immunity YTM - EY. If positive, then market prighould hold reasonably
steady (be “immune” to dropping) until it dips b&l©.00%.

Rating Credit rating of instrument, displayed iar8tard & Poor’s format,
averaged over ratings from multiple credit agencies

MIR Market-implied (credit) rating: calculated byanehing an
instrument’s end-of-day YTC and YTM against theeres ratings
vs. yields graph.

Value Custom measure of percent undervalued veisukr instruments
(by type and rating). Best used for selecting nostervalued
among a grouping (by parent, by rating, by type,) et

YTC Yield-to-call. Note that if YTM > YTC, then YV is used.

YTC2 Yield-to-2"%call. Yield if call is delayed one dividend pedipast
next call date. Note that if YTM > YTC2, then YTislused.

YTM Yield-to-maturity.

MIADR Market implied annual default rate: break-ev@int vs. returns vig

risk-free rate (vs. T-Bill) if bankruptcy were te@ur each year witl
probability MIADR (note that recovery rate per imshent type is
estimated using historical data). MIADR is defaidk as judged
by the market.

—

Duration and Convexity for both call and maturitgsarios are also calculated, and used

internally, but are not available in the web inded.

SCREENING

Screening is the querying of the database of firedme instruments via the web
interface to pull out an ordered subset (e.g. aftrmoder-valued instruments via the
“Value” analytic). Queries can be named and sduede-use. The ordered subset is
presented in tabular form:
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Al

ORDER BY |

| EFlvEsc # (20 v

|Rating <= 10 AND YTC > 0.0 AND 10%
s ¥ L
Bands 20711
Ffd BBE- |
| Pid BBE- Call Premium |
Sec MI Delta Im-— Ex-— Call Hatur
SymholParent|Area | Type |01 ¥TC YT EY ADR Value Face mune [Rating MIR Date Date Date
CFT CFC Bank |3rd 15,49 %[158.492 %/8.44 %|36.2 %|105.87 %|§14.24/10.05 % BEE- | iz/12/0706/15/06|06/15/27 $E‘Y;W%
ERD FRS Bank |Debt 11,55 %|11.55 %/8.11 %|10.4 %| 35.46 % §9.72| 3.44 %BEE+ |C iifze/o7|1e/27/11|12/27/36 $E‘Y;W®
GIw LBE Ins |3rd 10.06 %[10.06 %|7.50 %| 9.8 %| 27.87 % §8.33| 2.56 %Ak cre |01/07/08/08/168/12|/02/15/37 $EY;W
I3 FAF Ins |3rd 10.22 %(10.22 %|8.19 % 8.5 %| 18.66 %| §6.14] 2.03 % BEE coc [03/26/0810/01/07/04/01/28 $E‘Y‘JWM
CNE-W |JPM Bank |Trust 9.32 % 9.32 %7.60 3| 5.9 3| 16.63 % $5.300 1.73 3|A+ B- |01/10/08|10/15/06/10/15/31 $E‘Y;Wﬁ:}
DEC GE Indus|3rd T.37 % 7.37 3/6.01 %) 5.3 3| 15.06 %| $4.190 1.36 %|LAL AA- |Dz/25/08[11/14/07|03/15/32 $E‘Y}W‘
CTZi-L |[CREC Bank |Trust 9.69 % 9.69 %/8.11 3| 6.5 %| 15.92 %| $5.88| 1.55 %|BEE+ |coo+12/12/07|09/15/11|/09/15/66 $E'Y;W€}
MED REIT |Trad 9.39 % 9,39 %7.60 % 5.6 %| 13.47 % §3.04| 1.79 %A+ B- |12/14/07(08/03/07 $EY;W1
PYG a3 oeil |3rd 9.71 % 9.71 %|8.19 3| 8.3 3| 13.66 %| §6.45 1.51 3|BEEB cred0s/02/08/11/16/08/11/15/28 $E‘Y;Wﬂ:}$
FSE Eank |Debt 8.85 % .58 §(7.50 % 7.1 %| 13.93 %| §7.62| 1.35 %|Ad B 01/14/08/11/26/07 $E‘waﬂ:}®
SLM-L [SLM Bank |Trad m 8.71 %| 5.71 %/8.03 % 5.3 % 5.95 %/310.47| 0.69 %BBEE- |B 01/17/08/111/16/09 $E]prl:)
MCC—A4 [NCC Bank |[Trust 9.17 % 9.17 %7.88 3| 6.1 3| 13.03 % §7.12| 1.29 %|A- B- |02/12/08|11/168/11|11/15/66 $EY!W‘
EEESE Util |3rd 9.55 % 9.55 %5.19 % 7.9 %| 12.21 % $6.21| 1.35 %EEB  |cooe05/05/08|10/29/0811/15/28) 5 FlreeW
MNCC-E [NCC Bank [Trust 9.06 % 9.06 %7.85 % 6.0 %| 11.77 % $6.91| 1.19 %|a- B 0z /z0/08[05/25/12|05/25/67 $EY?W‘:)
FOF Bank |Debt 8.85 % 5.565 57.50 % 7.5 %] 13.48 % §9.37) 1.35 %5AA B 1z/27/070%/31/06 $EY;W1
GFZ |AFG  |Ins |Debt 9.39 % 9.39 %8.19 % 6.9 3| 10.56 %| $5.44| 1.20 %EEE  |B- |01/04/08/01/23/0901/23/34)% W 1
COF-E [COF Bank [Trust 9.20 % 9.20 %¥/8.11 % 6.1 %| 10.11 %| $4.85 1.09 %BEE+ |B- |12/12/07|06/15/1106/15/66 $E‘Y’WE)
GJD 3 Uil |3rd 9.49 % 9.49 %|5.19 %| 7.9 %| 11.42 =| §7.16| 1.30 %|EEE B- |05/09/08/01/30/09|11/15/28 $E'Y;W€}®
GFW LFG Ins |Debt 9.33 % 9,33 %8.19 % 6.8 % 9.76 % §4.70| 1.14 %EBEE B- [12/12/0711/05/08|11/05/33 $E‘Y}W1
FSE Bank |Debr 8.77 % 8.77 ¥[7.50 %| 6.7 %| 12.64 %| §5.63| 1.27 %|RA B+ [11/28/07\12/19/06 $ e W S|

Figure 3:
(Please zoom image for a more detailed view)

Screening via the web interface

Many cell values are color-coded and provide hkslito further information. It is left to
the User’'s Manual (to be developed) to define teamng of each and every color and

hotlink jump-to-location.

The ordered subsets can be sub-ordered in thentetieice by clicking on the column
headers. For example, you could sort the Valusetuty YTC. The symbol field is
clicked to further investigate a particular instemh— this brings up the Dashboard.

DASHBOARD

The dashboard is an overview of the selected imstnt, with the following elements:

Chart of the instrument (top-left)

Chart of the issuer (top-right)

Shares from issuer held and its “Rating” (middlight)
Table of instruments from the issuer of the setbatstrument (middle)
Real-time quote (at bottom) updated every 5 sec@nder-left)
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Y ¥ | MNational City Capital Trust II, £.825% Trust Preferred Securities (63540T200)

NATIOMAL CITY CAP 27-Nov 3:d7pm MATL CITY CP as of 26-MNow-Z007
15.2 T T T T a0 T T T
18.0r 1 il
178 1 30
1761 1 25
17.4 - 1 20
1721 """ H—— e S S i — I 15|14 L L i L
10am 1Z2pm 2pm QL‘ Janod Jants Janog Jano?
6.0 T T T 20.0[T T T T T
407 [Byolume 2395 |Bvolune
a0 155
@ Za10.0
i RN
E 2 5.0k
Fo.0 |‘||||| | \I|‘|||| | |‘ \|\| i \|||||‘ || = o
Copuright 2007 Yahoo! Inc. Prey Cls: ---- http://Finance .yahoo.com Copyright 2007 Yahoo! Inc. http://Finance .yahoo.con
| 1d » [Held: 200] [Area: Bank] [Rating: (2/10)] W | By v
Sec MI Delta Tm— Ex- Call Hatur
Symbol | Held | Type |[01| ¥TC YTC2 YTM EY ADR | Value Face mune |[RatingMIR| Date Date Date
c{)NCC—IA 300|Trust S9.17 %9.17 %9.17 %7.88 %6.1 %{13.03 % §7.12) 1.29 %|h- B- |02/12/08[11/16/11{11/15/66
MNCC-B Trust 9.06 %9.06 %9.06 %|7.88 %6.0 %11.77 % §6.91) 1.19 %|A- B |02/20/0805/25/12{05/25/ 67
NCC-C Trust S.24 %|53.249 %B8.24 %|7.856 %5.1 % 1.42 % §0.96) 0,36 5|A- BBE|{12/12/07|08/30/ 12|08/ 15/ 47
MNCC.EK Subord) 4.53 %|4.58 %[1.858 %|5.2% %|3.4 %[-1.75 5|(§3.96)|-0.36 (A AAA 03/15/11|03/15/11
MNCC . EW Subord] 4.80 %4.80 %4.80 %|5.60 %(3.1 %-1.00 %|{(§1.00)[-0.80 %A- AAA 0z/01/09|02/01/09
Last $17.94 §0.00
Bid - -
Ask ——= ——=
Vo lume HCC—4

Figure 4: Dashboard via the web interface of instruments from the same issuer
(Please zoom image for a more detailed view)

There is some programmability with combo boxeshtange the date-range of the charts,
and to just view preferred stocks or corporate Bardboth. The icons in the far-right

field of the table are hyperlinked:

Auto-Trade % | Jumps to QTFIL’s auto-trade page

Quantum Online | [ | Contains detailed information on preferred stocks
Yahoo! Finance =+ | Finance portal for stocks

MarketWatch W | Finance portal for stocks

Moody’s £t | Moody's opinion on the instrument

NASD Bond Info Contains detailed information on corporate bonds

N

The selected instrument in Figure 4 is Nationay Ciapital (NCC) Preferred-A (NCC-
A). All preferred stocks and corporate bonds iddoee NCC, along with their analytics,
are presented in the table. Based on the “Valoefesthe preferred stocks are more
attractive than the corporate bonds, with NCC-A BI&LC-B more-or-less equally
valued, and NCC-C less so.

Ex-dividend dates (for preferred stocks only) aegtrcall dates are presented since these
must be given careful consideration before tradimgnstrument. In this release QTFIL
only supports the pinpointing and analysis of re&y undervalued instruments — trade
orders must be manually submitted to your broker, QTFIL is not an ATS (automated
trading software) or manually scheduled for auéahing.
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PORTFOLIO SIMULATION

QTFIL calculates overall portfolio yield, and thielgs of portfolio tranches by credit
rating and by sector. It also calculates the ithistion of the portfolio by credit rating
and sector, making it easy to re-distribute thefplio as desired by credit rating and/or
sector.

A fixed income portfolio’s value is very sensititeechanges in the yield curve, with a
large increase in the yield curve causing a dranpercent change decrease in an (un-
hedged) portfolio’s value. QTFIL allows yield cerdelta, varying by grade, to be input
and corresponding percent change in portfolio véduge calculated for simulation
purposes.

Lecount: |

¥ields by Rating ¥ields by Sector

Held % Tield % Held % Tield %
all 100.00 % 5.38 %| |Bank 61.45 % g.13 %
Lak 0.o00 % 0.00 %| {Indus 2.13 % 9.36 %
AR 24.31 % 7.85 %| [Ins 22.51 % g.49 %
i 40.10 % §.01 %| (Media 4.52 % 9.51 %
BEE 27.64 % §.87 %| |REIT 6.35 % 9.02 %
Junk 7.95 5 10.09 %||{Util 3.00 % g5.73 %

UK 0.00 % 0.o00 %

Percent Changes

Tield A% Percent a% Duration
a1l 2.68 % 12 .60
axx  |0.00 0.00 % 0.00
LR -0.10 1.33 % 13.31
i -0.:z0 2.68 % 13.40
EEE -0.30 3.42 % 11.40
Junk -0.40 4.z5 % 10.62

Figure 5: Portfolio yields and percent changesin portfolio value
induced by yield curve changes via the web interface
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Duration of a fixed income instrument with an emdbedi call option is non-trivial to
calculate. If the callable instrument is tradinglvover face (or, better, the “dirty”
value), then the call date can be used as the ityatiate, and the duration is shorter-
term. A callable instrument trading well underdanakes the call option mostly
irrelevant making the duration calculation is gjhaforward.

If the change in the yield curve causes the insgnta price cross the threshold between
being above or below face, then the duration i®m@ted average of the call duration
and maturity duration. QTFIL takes this into acsbwhen calculating overall and by-
grade portfolio duration (sdégure5).

PORTFOLIO ANALYSIS

QTFIL keeps track of transactions and portfolioteots. Brokerage statements are
imported periodically, via the web interface, ithe database. If a broker provides an
API to monitor transactions and portfolio contefats does Interactive Brokers) then the
API can be used to automatically stay up-to-date.

The portfolio can be screened to find overvaluetiriiments to sell and undervalued

instruments to buy (sefereening). Past performance can be analyzed for custoen dat
ranges via the web interface:
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Start Start End End
Symbhol | # Date Price Date Price [Days| Divs Delta |Profit Profit %Annual %
LBW-L |200|03/zZ2/07(%25.12 §25.15 10 [§0.03) $0.02( 0.10 %| 3.63 %
CFC-L |300|03/26/07|524.41 $24.Z26 6($0.4219 i0.23 i0.27 1.09 % 66.51 %
CFC-E Z200|03/14/07|524.12(03/19/07(524. 48 ] i0.34 0.35 1.45 %| 83.27 %
CHZ-A |200|03/26/07|$25.60 §25.11 6/$0.5000(($0.04)| 4$0.00[ 0.02 3| 1.19 %
CIL 200/03/20/07|§25. 62 §z5.78 12 $0.09) $0.16) 0.60 % 15.40 %
CTZ-4 |200|03/22/07|§25.70 325.80 10 i0.04 i0.10 0.37 % 13.49 %
GPE-W |300|03/23/07|§25.48 325.11 o[¢0.4453 iD.0z2 i0.07 0.28 % 11.19 %
ECV 300/03/26/07|524.97 324,99 [ [40.02) 20.01 0.06 % 3.65 %
KO3 300/03/28/07|525.11 $25.15 [ 20.01f 30.03] 0.14 %| B.48 %
ETP 200/03/20/07|525.84 §25.85 1z [40.08) 20.01f 0.02 % 0.59 %
EWVE 200|03/13/07|5825. 15 §25.25 19 $0.00f s0.10[ 0.38 % 7.Z6 %
MIT 300|03/29/07|825. 02 §25.00 3 (40.04)|(%0.02)| -0.10 %|-12.16 %
ONE-E |300|03/26/07|525.33 $25.36 6 [$0.01) 30.03 0.10 % 5.00 %
PED 200|03/13/07|524.77|03/29/07(524.96) 17(50.4375| $0.54| 5$0.82| 2.49 % 53.52 %
BT3 200/03/13/07|322.78/03/19/07|323.31 7 30.50( 30.52 2.28 %|118.03 %
RE-L S00|03/22/07|§25. 42 §25.54| 10 §0.08[ §0.11 0.45 %| 16.51 %
TDA 200|03/26/07|525.23 §24.97 6($0.4750| $0.17 $0.21| 0.83 %| 50.63 %
WD 300|03/26/07|§25.32|03/30/07|524.95 5/§0.4344| $0.04| $0.05) 0.21 %| 15.68 %
WSF 100|03/06/07|§25.12|03/12/07|925.14| & §0.00| $0.00| 0.00 % 0.00 %
ZEY 100/03/14/07/§25.11 §25.20| 18[$0.1936 §0.19) $0.27) 1.09 % 22.10 %
(total) o 24 1.42 x| 21.54 %

AtEnd Al »

From: |3 /|1 /2007 »| Tor|3 /31 %2007

Figure 6: Portfolio performance analysis via the web interface

Performance measuring takes into account dividemosved and retained dividends (for
preferred stocks) at the starting and ending dadesified. Consumer financial software
programs like Quicken® commonly do not take dividedistributed and/or retained)
into account when evaluating portfolio performance.

Here are 4 per-instrument portfolio metrics caltada

Delta = (End Price + Retained at End) — (StartdPfidRetained at Start) —
Commission(s). For preferred stocks only, retaidiediend at start and
end are non-zero in the formula.

Profit = (End Price + Dividend) — Start Price — Quission(s). The Dividend
is composed of both the distributed dividend(s) eimahge in retained
dividend (for preferred stocks).

Profit % Profit % over time period.

Delta Profit % over time period on an annualizesifia

“Delta” measures whether the instrument has apaieatiin price, ignoring dividends
(distributed and/or retained). If strongly posgtithen the instrument’s value has
appreciated, and may be a sell-side candidate.
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MAINTENANCE

QTFIL can query Interactive Broker’'s Trader Workgta on a daily basis to keep track
of transactions, but occasionally actual Activigktatements should be loaded in.
Also, the loading of statements (to obtain posgionly) exported from Schwab or
Fidelity positions page is supported.

Upload: Statements

Interactive Brokers: O:/DataflU35852 2 xml Load
Schwak: C:/DatafSchwakb Load
Fidelity: O /Fidelity Load

Dovnload: Scheduled D

2007 |  Account: |All v Generate | 8

Figure 8: Maintenance via web interface

For Interactive Brokers accounts all Schedule Dvaigtis tracked so that it can be
automatically generated for a given tax year ooant

Beneath the hood (i.e., not yet available to thb imgerface) more things are tracked:

» Called securities (how and when the were called)
= All levels of logging (Alert, Fatal, Error, Warninguccess, Info, Debug)

DEVELOPMENT NOTES

Since it may be of interest to merge or integrétergarts of QTFIL into another
software product, or for QTFIL itself to be intetgd into as the base product, an
overview of the software is provided here. Thistiem is of interest to software
developers.

ENVIRONMENT

QTFIL is developed using Microsoft C# and .NET 2The database is Microsoft SQL
Server 2005. A simple web interface is developgdg@IASP.NET 2005.
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All analytics and data source management are imgaésa within a logical set of .NET
assemblies, so that they can be shared betweesetviee, ASP.NET web interface,
command line utility, etc. Assemblies implemented:

Name Uses Description
Utils Miscellaneous utilities (logger, reportirggttings, etc.) along
with interfaces for data source and portfolio mamagnt.
oT Utils Data API interfacing to opentick’s opfea@l
B Utils Data, trading and portfolio API interfagjrto Interactive
Broker's TWSAPI.
Yahoo Utils Data APl interfacing to Yahoo's markiatta
QT Utils, OT, | Core logic with more data feeds, analytics, portfol
IB, Yahoo | management, database interface, etc.
Render Utils Generic web rendering functionality.
e QT
F
Tahoo IB oT Render
[ F F [
Ltils

Figure 6: Overview of QTFIL .NET assemblies and their dependencies.

Non-graphics % party components used:

NINI 1.1 Used to store manage settings in an il f

IBJWrapper 9.2 J#.NET wrapper for socket-basedfente to Interactive
Broker's TWSAPI 9.2.

otfeed net opentick’'s .NET APl (NOTE: OpenTick leen closed)

Webcab Bonds v2.0 Used to calculate YTM, Duratoonvexity, etc.

Webcab Probability | Used for regressions, etc.
and Statistics 3.6

Graphics &' party components used:
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Anthem.NET 1.5 AJAX for dynamic update of some palges

ZedGraph 5.1 For generating yields graphs, etc.

Some unit tests that are run with NUnit 2.0 havenb@eveloped to automatically unit test
some analytics.

QTFIL Service

The QTFIL service schedules database maintenatieéias at intervals specified by a
database table. As currently configured, whilekats are open, it updates prices and
analytics (YTM, etc.) every 5 minutes.

Once per day, after market close, it downloads fiata a variety of sources, updates
analytics and calculates yields indexes (baseth@nlay’s final analytics). It also uses
the portfolio API to download the day’s transacti@nd reconciles the portfolio.

Parent ratings (which require regression of histrilata) and credit ratings are updated
on a weekly basis. Any activity that the serviea be scheduled to run can also be
manually invoked using a command-line utility.

QTFIL Web Interface

The main job of the web interface is to query tatatlase and display results in a rich
manner (like creating a graph of daily indexes).

Date ranges can be specified when examining partparformance, and in this case the
web interface must not just display, but also mgeskata to calculate individual and
overall performance.

The web interface recalculates up-to-the-momeriyaos for displayed data using
AJAX callbacks. Only drilled-down instruments hdteir analytics recalculated in real-
time. Normally, the service updates all instrursesttery 15 minutes.

The web interface is intentionally primitive atghpoint since the emphasis has been on
the QTFIL engine development. Raw SQL queriefi¢odatabase via a SQL query tool
can also be made to display results and manag#athbase. Since the engine is

componentized it would be straightforward to depedowindows forms based interface.
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