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Disclaimer

Futures trading is not suitable for all investors, and involves the risk of loss. Futures are a
leveraged investment, and because only a percentage of a contract’s value is required to trade, it
is possible to lose more than the amount of money deposited for a futures position. Therefore,
traders should only use funds that they can afford to lose without affecting their lifestyles. And
only a portion of those funds should be devoted to any one trade because they cannot expect to
profit on every trade.

The Globe Logo, CME®, Chicago Mercantile Exchange®, and Globex® are trademarks of
Chicago Mercantile Exchange Inc. CBOT® and the Chicago Board of Trade® are trademarks of
the Board of Trade of the City of Chicago. NYMEX, New York Mercantile Exchange, and ClearPort
are trademarks of New York Mercantile Exchange, Inc. COMEX is a trademark of Commodity
Exchange, Inc. CME Group is a trademark of CME Group Inc. All other trademarks are the
property of their respective owners.

The information within this presentation has been compiled by CME Group for general purposes
only. CME Group assumes no responsibility for any errors or omissions. Although every attempt
has been made to ensure the accuracy of the information within this presentation, CME Group
assumes no responsibility for any errors or omissions. Additionally, all examples in this
presentation are hypothetical situations, used for explanation purposes only, and should not be
considered investment advice or the results of actual market experience.

All matters pertaining to rules and specifications herein are made subject to and are superseded
by official CME, CBOT, NYMEX and CME Group rules. Current rules should be consulted in all
cases concerning contract specifications.
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Interest Rate Risk Management Products
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Understanding Treasury Futures

- Generally calls for delivery
of $100,000 face value in
“maturity window”

* |.e., 10-year futures call for

delivery of T-notes with 6-1/2
to 10 years until maturity

 Quoted in % of par to 1/32nd
or better, e.g., 99-08 means
99+8/32nds

* Invoice paid from long to
short on delivery, where CF
= price to yield 6%

Futures Conversion

VOIS Price X Factor (CF)

Treasury Futures Avg Daily Volume
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Understanding Treasury Futures

10-Year Treasury Market Width
Lead Month on CME Globex RTH
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» Bid-ask spread for 500-
lot order averaged
$16.33 in Dec-13

« Minimum tick = $15.625

L

Bid-Ask in $s per Contract
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Understanding Treasury Futures

10-Year Treasury Market Depth
Lead Month on CME Globex RTH
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Understanding Treasury Futures

2-Year 5-Year 10-Year Classic Ultra
T-Note T-Note T-Note T-Bond T-Bond
Futures Futures Futures Futures Futures
Cosnitzrgd $200,000 value $100,000 face-value
Notgg LA 'I\!otes Hil . 'I\!otes il : Bonds with | Bonds with
original original maturity | original maturity - .
: remaining remaining
maturity no no greater than no greater than : )
. maturity of | maturity of
Delivery greater than 5- | 5-1/4 years and 10 yrs and
. - at least 15 at least 25
Grade 1/4 years and remaining remaining
. : : years, but yrs but no
remaining maturity of at maturity of at
. no more more than
maturity of 1 % | least 4 years, 2 least 6-1/2
than 25 yrs 30 yrs
to 2.0 years months years
Invoice Invoice price = settlement price x conversion factor (CF) + accrued interest
Price Where CF = hypothetical price to yield 6%
Price 1/4t of 1/32nd 1/4t of 1/32nd Y2 of 1/32nd .
Quote ($15.625) ($7.8125) ($15.625) DR (00 25)
CS;yLrSEOE'; ZT ZF ZN ZB uL
TU FV TY us WN
Bloomberg
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Understanding Treasury Futures

# of Eligible Face Value of
Contract )

Issues Deliverable Supply
2-Year Note 8 $293 Billion
3-Year Note 4 $140 Billion
5-Year Note 7 $245 Billion
10-Year Note 16 $902 Billion
Classic Bond 9 $122 Billion

Ultra Bond 17 $613 Billion

& CME Group
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Understanding Treasury Futures

« Conversion Factors (CF) = value of security to yield 6% (futures
contract standard) as of 15t day of contract month

* Principle Invoice Amount paid from long to short upon delivery

« Accrued interest added to Principle Invoice Amount to calculate Total
Invoice Amount

Principle Invoice = Futures Settlement x CF x $1,000

Principle Invoice + Accrued Interest

Total Invoice

* Intent of CF invoicing system is to create basket of deliverable
securities that is large, robust, insusceptible to manipulation
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Understanding Treasury Futures

« Compare cash & adjusted
futures prices (= principle
Invoice amount)

* Quoted in 32nds

* Low basis usually CTD

Basis = Cash Price -
- Adjusted Futures
Adjusted _ Futures Price X
Futures Conversion Factor (CF)

3-3/8%-19 1-3/4%-22
Cash Price 114-00% 99-18%
Futures Price 131-23+ 131-23+
x CF 0.8604 0.7077
AF‘Et“usrff g ~93-072
Basis 21.7/32nds 203.4/32nds

& CME Group

© 2013 CME Group. All rights reserved. 11




Understanding Treasury Futures

* March 2013 10-year T-note
futures @ 131-23+ on
1/10/13

« CTD generally is security
with lowest basis or
highest IRR

Coupon Maturity Price Yield CF Basis IRR
1-5/8% 11/15/22 97-18% | 1.895% | 0.6867 | 227.966 | -32.838%
1-5/8% 8/15/22 98-01% | 1.847% | 0.6928 | 217.252 | -31.092%
1-3/4% 5/15/22 99-18% | 1.798% | 0.7077 | 203.441 | -28.414%

2% 2/15/22 102-04% | 1.743% | 0.7307 | 118.484 | -25.314%
2% 11/15/21 | 102-17% | 1.688% | 0.7367 | 176.191 | -23.420%
2-1/8% 8/15/21 103-28% | 1.637% | 0.7507 | 160.174 | -20.744%
3-1/8% 5/15/21 112-05% | 1.562% [ 0.8194 | 135.569 | -15.053%
3-5/8% 2/15/21 116-04%, | 1.501% | 0.8544 | 114.527 | -11.469%
2-5/8% 11/15/20 108-18 1.465% | 0.7985 | 107.923 | -12.264%
2-5/8% 8/15/20 108-22 1.414% 89.160 -9.727%
3-1/2% 5/15/20 115-01+ | 1.341% 61.229 -4.829%
3-5/8% 2/15/20 115-25+ | 1.288% 39.280 -1.923%
1-1/8% 12/31/19 98-27% | 1.295% 75.475 | -10.165%
1% 11/30/19 98-05% | 1.277% 47.151 -6.095%
3-3/8% 11/15/19 | 114-00% | 1.232% 21.734 0.121%
1-1/4% 10/31/19 99-31% | 1.251% 49.085 -6.008%
1% 3/30/19 98-16v4 | 1.232% 57.651 -7.637%
Cheapest to

Deliver (CTD)

& CME Group
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Understanding Treasury Futures

- Cash Market Biases Bias to long duration

1. Reinvestment risks If yields > 6% =»  securities (i.e., low-

2. Tax considerations coupon, long-maturity)

3. Shape of yield curve Bias to short duration
If yields < 6% =»  securities (i.e., high-
« Conversion Factor Biases SOl S MEL )
1. Dominates when yields depart
from 6%

@ C M E G ro u p © 2013 CME Group. All rights reserved. 13



Risk Management Process

1. Assess market risks and opportunities
2. Assess portfolio risks relative to benchmark
3. Pursue return (or “alpha”) by managing ...
« Duration risk
* Yield curve exposure
« Sector weighting strategy
» Security selection
4. Implement strategy

PN
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Assess Portfolio Risk Relative to Benchmark

* Breakeven (B/E) rate
analysis asks ... how far
must rates rise before price
decline offsets 1 year of
coupon income and
investor breaks even?

« May be estimated as yield
divided by duration

* E.g., Treasury return =0 if
rates rise 26 basis points

Breakeven (B/E) Rate Analysis

(12/31/13)

2013 | Duration : B/E Rate

SEliezl el Return | (Years) izl Advance
U.S. Treasury | -2.8% 5.6 1.44% 26 bps
Intermediate |4 300 | 37 | 1.15% | 31 bps

Treasury

Long Treasury | -12.7% 16.1 3.79% | 24 bps
Aggregate -2.0% 5.6 2.48% | 44 bps

Source: Barclays Capital, Bloomberg

& CME Group
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Assess Portfolio Risk Relative to Benchmark

» B/E Rate Advances backing
off all-time historical lows

* This point, coupled with the
tapering and magnitude of
outstanding Treasury
ISssuance suggests potential
risk borne by Treasury
iInvestors

250
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150 A

100 A

50 -

Breakeven Rate Analysis

(Basis Points)

m Dec

U.S. Treas

-99

Inter Treas Long Treas Aggregate

Dec

-07 mDec-12 mDec-13
Source: Bloomberg
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Duration Management Case Study

» Duration is most efficient way of measuring portfolio risk

* E.qg., portfolio with duration = 4 years may lose 4% if rates increase 100
basis points (1.00%)

« Asset managers may target portfolio duration to a performance
benchmark or “bogey” to keep pace

* OR, may extend (shorten) duration in anticipation of falling (rising)
rates ... enhancing returns or “alpha”

If interest rates Extend portfolio duration
expected to decline in anticipation of price advance
If interest rates Reduce portfolio duration
expected to advance in anticipation of price decline
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Duration Management Case Study

What is BPV of Treasury Futures?

Since the Invoice Price = Futures Price (FP) x Conversion Factor(CF)
And at delivery time the Invoice Price will be approx = CTD Price

Then prior to delivery.....
BPV 4= AFP x CF_y4

And re-arranging....
BPVfutures = BI:)VCTD / CFCtd

o
é
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Duration Management Case Study

Adjust duration with futures......

» “Hedge ratio” (HR) = no. of futures needed to adjust duration of
security or portfolio

HR = [(Dtarget B Dcurrent) ~ Dcurrent] X [BPVportfoIio ~ (BPVctd /CFctd)]

Where
Diarget = Target duration
Deurrent = Current duration of portfolio
BPVortolic = Basis point value of portfolio
BPV,y = Basis point value of cheapest-to-deliver security vs. futures
CF.gy = Conversion factor of CTD security

@ C M E G rou p © 2013 CME Group. All rights reserved. 19



Duration Management Case Study

« Asset manager has portfolio with duration of 4 yrs and wants to
reduce duration to 3 yrs

« $1 billion portfolio
« BPV of $400,000

* Which Contract? 2-, 5-, 10-, 30-year or Ultra Treasury futures
1. Segment portfolio and Benchmark into defined maturity buckets or...
2. 5-year futures most closely matched to 4-year duration

* As of Dec 2013, CTD was 1%-18 vs. Mar-14 5-year T-note futures
* BPV, 4 = $43.70 per $100,000 face value; CF_4 = 0.8180

HR = [(3-4)+ 4] x [$400,000 + ($43.70/0.8180)]

= -1872 or Sell 1,872 futures

PN
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Duration Management Case Study

« |f yields rise by 100 basis points, portfolio value may decline by 3%
or $30 million

 But this is preferable to 4% or $40 million decline if duration
unadjusted

« $1 million or 100 basis points (1.00%) represents “alpha” or
enhanced return

Sell 1872 Five-year Reduces portfolio duration
T-note futures from 4 to 3 years
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Duration Management Case Study

« Change in CTD and Basis
« Change in BPV of portfolio relative to BPV of Future (ie convexity)
« Change in performance benchmark characteristics

- Change in Investment team’s expectations/objectives

Hedge

Management > A dynamic process

@ C M E G ro u p © 2013 CME Group. All rights reserved. 22



Yield Curve Exposure Case Study

« “Bullet,” “barbell” or “ladder” portfolio
» Bullet uses portfolio of securities with durations centered near single point
« Barbell uses combination of long and short duration securities
« Ladder uses securities evenly distributed across yield curve

« Anticipated change in shape of curve may drive strategy

Yield curve expected
to steepen
Yield curve expected
to flatten or invert

= Bullet portfolio
= Barbell portfolio
» Or use futures “overlay” strategy w/o altering portfolio structure

Yield curve expected to “Buy the curve,” i.e.,

steepen = buy S-T and sell L-T futures
Yield curve expected to > “Sell the curve,” i.e.,
flatten or invert sell S-T and buy L-T futures
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Yield Curve Exposure Case Study

« Spread between 10- and 2-

« Expectation of steepening

year notes was 250 basis
points as of Dec 2013

yield curve

(1) Tapering
(2) Low Fed Funds rate
(3) Recovery with growing

inflationary expectations
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Yield Curve Exposure Case Study

« Use 10-year/2-year Treasury spread to trade curve

- “Spread ratio” (SR), or no. of S-T and L-T Treasury futures to trade
curve calculated as

SR = BPV + BPV

10-yr futures 2-yr futures

Where
BPV oy rutures = Basis point value of 10-year T-note futures
BPV, rfuures = Basis point value of 2-year T-note futures
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Yield Curve Exposure Case Study

« CTD was 2-5/8%-20 vs. Mar-14 10-yr T-note futures
* BPV, = $65.20 per $100,000 FV ... CF_, = 0.8205

BPV = $65.20 + 0.8205 = $79.46

10-yr futures

« CTD was 2-1/8%-15 vs. Mar-14 2-yr T-note futures
« BPV,4 = $42.20 per $200,000 FV; CF_4 = 0.9365

BPV = $42.20 + 0.9365 = $45.06

2-yr futures

* Buy 1.76 2-year contracts for every 10-year contract purchased

SR = $79.46 + $45.06 = 1.76

Dec 2013 Data
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Yield Curve Exposure Case Study

« Asset manager wants to limit risk to $1MM if 10-year/2-year spread
flattens by 30 basis points
« THUS ... buy 737 Two-year futures vs. sell of 419 Ten-year futures
* 419 ten year futures = ($1,000,000 + 30 bps) + $79.46 BPV
« 738 two year futures = 1.76 x 419 contracts
» If 2-year rates rise 10 bps and 10-year rates rise 50 bps
738 long 2-year futures lose $332,543 (= 738 x 10 bps x $45.06)
419 short 10-year futures gain $1,664,687 (= 419 x 50 bps x $79.46)
« Net Gain of $1,332,595 or ~13 bps of alpha on $1 Billion portfolio

Buy 738 Two-year T-note futures & “Buying the curve” enhances
sell 419 Ten-year T-note futures return if curve steepens

Note:
CTD of 10yr is a 7yr note yielding ~2.2%
CTD of 2 yr is 1 % yr note yielding ~.30%

Thus.... the yield curve spread is between the 7.0 and 1.7 yr maturities

PN
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Sector Weighting Case Study

Benchmark ...

« Barclays Capital U.S.
Aggregate Bond Index is
popular benchmark or
“bogey” for fixed income
performance

« Asset managers may conform
portfolio to composition of
benchmark to prevent under-
performance

* This strategy precludes
enhancing yields above
benchmark

Barclays U.S. Aggregate Bond Index
(2014)

CMBS/ABS
2%

Treasuries
MBS 36%

30%

Gov't-
Related
10%

Corporates

22% \

Source: Barclays Capital
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Sector Weighting Case Study

Corporates, Treasuries & Swaps

8%

- Interest rate swap (IRS) rates 7%
generally parallel corporate 6%
yields 59

- Divergence occurred at 7
height of subprime crisis but 3%
tracking has since improved 2%

1%
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Sector Weighting Case Study

« Swap rates correlated with
corporate yields

» Highest correlation with high
quality corporate issues

« THUS ... deliverable swap
futures (DSFs) may be
reasonable proxy for corporate
bond exposure

Correlation of Weekly Yield Fluctuations of

10-Year Swap Rates w/ Corp Bond Yields
(Dec-10 thru Dec-13)

AA Industrials 0.88
A Industrials 0.84
BBB Industrials 0.79
BB Industrials 0.63

Source: Bloomberg
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Understanding Deliverable Swap Futures (DSF)

* DSF launched 12/3/12 with
strong initial results

» Featuring flexible execution
thru Globex, blocks, EFPs,
open outcry

* Risk offsets vs. Eurodollar &
Treasury futures

« Simple futures documentation,
reporting and infrastructure

* Generally %2 bip wide markets

* Used by banks, hedge funds,
asset mgrs, prop shops

DSF Activity
14,000 100,000
12,000 -
z L 80,000
510,000 - "
2 4
= o - - 60,0005
'g S
v ©:000 7 - 40,0008
% (@
2 4,000 - o
Z L 20,000
2,000 -
0 - -0
b S R it Nt L B S R L B
EEENTEEE SRy

mmm Average Daily Volume (ADV) e===(Open Interest (OI)
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Understanding Deliverable Swap Futures (DSF)

« DSFs call for delivery of 2-, 5-, 10- or
30-year $100,000 face value IRS Reference Conventions
cleared by CME Clearing House

i DSF Delivered or Actual l
- Coupons fixed by Exchange near Contracts IRS Delivery
market rates, e.g., 0.5%, 1.0%, 1.5% Buyer Fixed Rate Receiver “Takes”
- Delivery on Monday prior to 3 (Long) (Floating Rate Payer) Delivery
Wednesday in March, June, Sep, Dec Seller Fixed Rate Payer “Makes”
(Short) (Floating Rate Receiver) | Delivery

* Quoted as 100% of par + Non-Par
Value (NPV) of delivered swap ... NPV
paid upon delivery as IRS established
by book entry at Clearing House

Rates > DSF 5 NPV is negative (-)

Coupon & DSF Quote < Par
Rates < DSF 35 NPV is positive (+)
Coupon & DSF Quote > Par

PN
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Understanding Deliverable Swap Futures (DSF)

- Fixed by Exchange near market DSF Coupon Rates
rates, e.g., 0.5%, 1.0%, 1.5%, etc.

» ISDA announced Market Agreed Tenor | Sep-13 | Dec-13 | Mar-14 | Jun-14
Coupon (MAC) system after DSFs 2-Yr 0.50% | 0.50% | 0.75% | 0.75%
debuted, i.e., OTC swaps with 5-Yr | 1.25% | 1.50% | 2.00% | 2.00%
specified coupons 10-Yr | 2.25% | 2.50% | 3.25% | 3.00%

* DSFs now synched with MAC 30-Yr | 3.00% | 3.25% | 3.75% | 3.75%

* More evidence of “futurization” or
convergence of OTC and futures
market practices

PN
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Deliverable Swap Futures- Price to Yield Analytics

cmegroup.com/trading/interest-rates/dsf-analytics

Bloomberg

T12UYH4 CTPH4 100170 0.750% $20.01 $531.25 0.4845% ;};}r)zigffM o
F15UYH4 CFPH4 101220 2.000% $48.86  $1,687.50 1.6546% ;};/52:8$4PM o
ng\b ) CNPH4 103310 3.250% $91.11  $3,968.75 2.8144% ;};ngfM o
Béé’yH 3 CBPH4 102180 3.750% $195.94  $2,562.50 3.6192% ;};/52:8$4PM o
T1;YM4 CTPM4 100'092 0.750% $19.98 $289.06 0.6054% :1:,;;?2:8?4% ol
F1éJYM4 CFPM4 100285 2.000% $48.66 $890.62 1.8170% ;1:,};7:’2:8$4PM o
le ) CNPM4 100230 3.000% $90.52 $718.75 2.9206% ;};/52:8?4% o
Bé‘éy ; CBPM4 101210 3.750% $194.32  $1,656.25 3.6648% ;};/52:8?4% o
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Sector Weighting Case Study

Liquidate securities in one sector and buy securities in other sector

OR ... use futures “overlay” strategy to reallocate investment between
sectors w/o disturbing portfolio

E.g., sell Treasury futures & buy Deliverable Swap Futures (DSFs) to
reallocate from Treasuries to corporates

DSFs might be used as proxy for investment grade corporate
exposure noting unavailability of corporate bond futures

PN
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Sector Weighting Case Study

Breakeven analysis...

» B/E Rate Advances are
backing off all-time historical
lows

« Corporate investors are more
vulnerable to widening credit
spreads than ever before

140
120
100
80
60
40

20

Corporate Spread B/E Analysis

(Basis Points)

AAA

AA A BBB
m Dec-08 mDec-13

Source: Bloomberg
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Sector Weighting Case Study

1. How much risk or BPV do you want to shift?

2. Which part of the yield curve?

3. What is BPV of the Treasury Future?

4. How many Treasury Contracts to Transfer Risk Equivalent?

5. How many DSFs to be duration neutral?

Set Up Hedge > Answer Key Questions

PN
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Sector Weighting Case Study

* (1) Asset mgr wants to shift 10% of $1 billion portfolio to Treasuries
from corporates as of Nov '13

* BPVportfolic = $400,000 so 10% is $40,000
 (2) Asset mgr believes 10 yr maturity is most vulnerable to widening

* (3) BPVjeas future = CTD for Dec-13 10-yr note futures was 2-1/8%-20
with a BPV of $63.20 divided by CF of 0.7939 = $79.60

* (4) 502 Treas futures = $40,000 in risk exposure (ie $40,000/$79.60)
* (5) BPVqyap future = 10-yr DSF BPV for Dec-13 = $76.88
« Spread Ratio (SR) = (BPVeassut / BPVpse = 79.69 / $76.88 = 1.04
« 522 10 yr DSFs = 1.04 x 502 10 yr Treas

Buy 502 Ten-year Treasury 35 Effectively rotates 10% of portfolio
futures & sell 522 Ten-year DSFs duration from corporates to Treasuries

Result: If swap yield spreads widen by 10 bps relative to Treasuries, this adds
$401,313 or 4 bps of “alpha” ... [($76.88 x 10 bps x 522 contracts) / $1 billion]

PN
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Sector Weighting Case Study

« Spread 10-year DSF vs 10-year Treasury futures in appropriate ratio

SELL 10-year DSFs &
BUY 10-year Treasury futures
BUY 10-year DSFs &
SELL 10-year Treasury futures

Swap Spreads Widening =»

Swap Spreads Narrowing =»

* Primarily a credit spread ... but with yield curve element driven by
maturity of CTD Treasury security

@ C M E G ro u p © 2013 CME Group. All rights reserved. 39



Portfolio Hedging with Options

5%
° Classic T-Bond
15-25 Years (Weekly,
Eurodollar and Mid-Curve Serial Quar,ferﬁ; y
(From 1 week to over 4 years to 10-Year !
o/. expiration) T-Note (weekly,
4% Serial, Quarterly) Ultra T-Bond
25-30 Years
(Weekly, Serial,
5-Year Quarterly)
T-Note
3% 1 (Weekly,
Serial,
Quarterly
2-Year i i
20/ A T-Note Blanketing the Yield Curve
(Weekly,
Serial, CME Group Interest Rate
Quarterly) options products include
19 Eurodollars, Treasury and Fed
® | 30-pay Fed Funds Fund based products, offering
e Y oo trading opportunities from
Mid-Curve gamma to vega
00/0 T T T T T T T T T T T T T T T T T T
R > > > >
2 2 4 & ™ LN N o o
m © — )
Lvérl CME Group © 2013 CME Group. All rights reserved.



Portfolio Hedging with Options

Hedged with Short Futures

 “Partially hedge” by reducing
duration Prices Decline &

Yields Advance
» “Fully hedge” by reducing

duration to near zero L | c—
« THUS ... turn long-term into & |
. Prices Advance &
short-term investment and earn Yields Decline
short-term rate of return
Sell Reduce portfolio risk _
) Market Prices
futures measured by duration
e Fixed Income Portfolio e===Fully Hedged Partially Hedged

Q C M E G ro u p © 2013 CME Group. All rights reserved. 41



Portfolio Hedging with Options

Buying Put Protection

Prices Decline &
Yields Advance

* Long fixed income portfolio +
long put options = “synthetic”
long call

Return

Prices Advance &
Yields Decline

Buy Lock-in floor return &
puts retain upside potential

Market Prices

emmFixed Income Portfolio e===Put Protection

@ C M E G ro u p © 2013 CME Group. All rights reserved. 42



Portfolio Hedging with Options

* Long fixed income
portfolio + short calls =
“synthetic” short put

* OR ... “covered call
writing” because
contingent obligation to
deliver underlying on
exercise of calls covered
by long portfolio

Enhances income in
= neutral market & lock-
in ceiling return

Sell
calls

Return

Covered Call Writing

Prices Decline &
Yields Advance

Prices Advance &
Yields Decline

Market Prices

emmmFixed Income Portfolio

e===Covered Call Writing

& CME Group

© 2013 CME Group. All rights reserved.

43



Portfolio Hedging with Options

Collar on Fixed Income Portfolio

 Collar constructed by buying
Prices Decline &

out-of-the-money puts and _
. Yields Advance
selling out-of-the-money calls

» Short option helps fund long c
option 2
o Prices Advance &
Yields Decline
Buy out-of-money Limits upside
puts & sell out-of- =» return &
money calls downside risk

Market Prices

e Fixed Income Portfolio *====w/ Collar

@ C M E G ro u p © 2013 CME Group. All rights reserved. 44



Portfolio Hedging with Options
Matching Strategy with Forecast

No Single Strategy that is I

always Superlor Sell Calls Buy Puts
Some judgement is required

. 2 uy Puts ell Futures ell Calls
Should be put in context of S e setedt
market risks and relative
benCh mal’k r|SkS Sell Calls Buy Puts Sell Futures



Summary

Objective

Strategy

Instrument(s)

Manage duration exposure

Reduce duration in face of
rising rates by selling futures

5-year T-note futures

Yield curve management

“Buy the curve” in anticipation
of steepening yield curve

2-year T-note &
10-year T-note futures

Shift risk exposure
between market sectors

Reduce corporate exposure in
favor of Treasury exposure

10-year T-note &
10-year DSFs

Augment Income

Sell call options

Options on
Treasury futures

Create “floor” return

Buy put options

Options on
Treasury futures

& CME Group
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Supplementary Slides-CME Analytical Tools
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Empirical Duration of Treasury Futures

cmegroup.com/trading/interest-rates/duration

(& Tressury Futures Empirical Duration Tool - Windows Internet Explorer provided by CME Group

(D hittp:/ /wnanw.cmegroup.comy/traing interest-rates/duration. htm DEIER B
__

<z Favorites ‘ 9% =) Suggested Sites v & | American Express Busines... & Bank for International Sett... & | Get more Add-ons

_ »
SE|- (D OpenExchange | () Block Trades ‘OTreasuryFutu‘.‘ | [fl} CME Group Inter... |{] Stock Market Ne... | 3| Network Error & CMEEOS Trader™ | @ QlikView v [ @ v Pagew Safety~ Tools~ @~

(3 CME Group Interest Rate Contracts
Treasury Futures Empirical Duration Tool

=] £ 5 in [\ ERONE

Last Update: 3/16/2012

JUN 12

JUN12 SEP 12 " Current  Model CTD Yield | JUN 12 Futures Additional Tools
Contract Tail
ontra Dvo1* DVD1* = 5:::: CTD Yield = Change (bps) Price
Liquidity Analytics Tool
TU 42.25 34.29 -18.8% 109-31.25 0.39 Interactive online tools providing data
Fv 54.90 54.33 -1.0% 121-31.00 0.9 25 120-18.00 for arder execufion strategies 1

T 88.64 88.76 0.1% 128-19.50 1.65 Treasury Futures Pace of the Roll

Daily updates on progression of open

us 169.37 177.89 5.0% 136-14.00 2.88 interast
uL 271.58 282.09 2.9% 149-2.00 3.28 New CME Group FadWatch

Gauge market's sxpsctations on
JUN12 () SEP12
- changes to the Fed Funds rate

Settle Price History for TU
Interest Rates Resource Center

110.40 Access strategy papers, trading tools

110.30 and webinars
110.20 IR Product Overview -
Wiew full product listing, contract specs
p e and more
£ 110.00
[y Risk Management for Fixed Income
w 1050 Asset Managers White Paper (FDF)
£ 10s.30
@ Eurodollars as Risk Management Tools.
108.70 \/\,_\/\/\/ \/“/\“\ Vihite Paper (PDF)
109.60 1\
h . \f Interest Rate Options Open Interest
109.50 ™ Profile Tool
109.40
12/19/2011 12/30/2011 1/12/2012 1/25/2012  2/7/2012  2/20/2012  3/2/2012  3/15/2012 e
# JuN12 SEP 12 Treasury Options.
Interest Rate Swaps
*The empirical duration of new contracts is sometimes different than the modified duration. Treasury \nter-Ccr:mcdrty Spreads
Questions? Please e-mail David Boberski, Managing Diractor, Research & Product Development
Switch to Open Interest Tool
News and Updates il
i Done, but with errors on page. & € Internet | Protected Mode: Off v H100% ~
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Treasury Futures - Pace of the Roll

cmegroup.com/trading/interest-rates/paceoftheroll/index

@ Treasury Pace of the Roll Daily Updates - CME Group - Windows Internet Explorer provided by CME Group
Yo

0 http://www.cmegroup.com/trading/interest-rates/paceoftheroll/index.html v| = |‘1| £ I Bing

{\‘f Favorites | {5 Suggested Sites ¥ @& | American Express Busines... g | Bank for International Sett... g | Get more Add-ons

= >
88|~ OCarEErs (& OneView Internet Login | & https://remote.cmegro... | @ C:\Users\E17439\AppD... QTrea;ury Pace of the... X & = ~ [ mmm v Page~v Safety~ Tools~ @v

o

@ CME Group  Interest Rate Contracts

Treasury Pace of the Roll Daily Updates

Additi | Tool
2-Year and 5-Year: Through March 30, 2012 | 10-Year, T-Bond, and Ultra: Through March 20, 2012 Lo
Liguidity Analytics Tool
Interactive online tools providing data
for order execution strategies

m

IR Product Overview
View full product listing, contract specs

Financial Commodity and more

EXEe M

Treasu
v Empirical Duration Tool s

2y 5y 10y 30y Ultra Estimate a Treasury futures price for a

given change in yield

=
i
=}

Contract: 10y Last Date: 03/20/2012 Last value: 8,777 Last Percent: 0.49%
MNew: CME Group FedWatch

Open Interest Percentage Comparison for 10y Gauge market's expectations on
changes to the Fed Funds rate
100
i / New: CME Group Yield Center
=
g 75 Creating Treasury Rate Locks with OTR
2 Treasury Futures
c
5 Risk Management for Fixed Income
g 50 Aszet Managers White Paper (PDF)
£
[ Eurodollars as Risk Management Tocls
g 25 White Paper (PDF)
E Interest Rate Options Open Interest
[ Profile Tool
1]
80 58 56 54 52 50 48 46 44 42 40 35 35 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 CBOT Treasury Futures: Calendar
Spreads (PDF)
Trade Days to Expiration il

& € Internet | Protected Mode: Off v H100% v
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CFTC Commitment of Traders-Treasuries

cmegroup.com/trading/interest-rates/cftc-tff

-
@ CFTC Commitment of Traders in Interest Rate Futures Report - Windows Internet Explorer provided by CME Group SRS

om/trading/interest-rates/citc-tf/main html DEIEE B L~

File Edit View Favorites To Help

i Favorites \ 5 (=] Suggested Sites v 2| American Express Busines... | Bank for International Sett... £ | Get more Add-ons v

|22~ | @ openkxchange | @ Brock Trades ‘O CFTC Commitment of .. 3¢ | [ CME Group Interest Rates ... | ) Stock Market News - Finan.

Network Error | & cvEEOs Trader™ | @ qikview L & - ~ [ @ v Pagev Safetyv Tools+ @+

2-Year T-Note | 5-Year T-Note

Ultra T-Bond

T-Bond || FedFunds || Es

Treasury Curve

Customer Seament| Asset Manager v ) week[2011-08-23 v)

0000

70000

60000

sa000
g
= H
§ Z
£ H
§ 40000 g
H H
H : L
30000
20000

10000

s T-Band
Uitz T-Bond|

3 2
2 E
L b
] 3
4 4

10-Year T-Note

M LONG [ SHORT [I Gross position as % of Total OT

& € Internet | Protected Mode: Off A~ ®10% ~

PN
g C M E G rou p © 2013 CME Group. All rights reserved.
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CFTC Commitment of Traders-Eurodollars

cmegroup.com/trading/interest-rates/cftc-tff

= ]
@ CFTC Commitment of Traders in Interest Rate Futures Report - Windows Intemet Explorer provided by CME Group

[o &[]

File Edit View Favorites Tools Help

i Favorites \ 5 (=] Suggested Sites v 2| American Express Busines... | Bank for International Sett... £ | Get more Add-ons v

25~ | (B Openkxchange ]Q Block Trades

[T =W

(P CFTC Commitment of .. X ’E CMIE Group Interest Rates |.. {m Stock Market News - Finan.

Network Error {gcmtmsnadu" N@Qﬁwim { } & - ~ [ @ v Pagev Safetyv Tools+ @+

* Note: This tool shows data for all reportable markets as defined by CFTC (Asset Managers, Dealers, Leveraged Money, Other Reportable). The remaining market "Non-Reportable” is not included here

Treasury Curve || 2-Year T-Note | | 5-Y.

Note || UltraT-Bond || U

Bond || Fed Funds

Market Position by Week

Customer szgment(Dealer v
3600 s
3100 |-
3200 |-
a7
3000 |-
2800 |-
2600 |- w“
2400 |- -
2
; o
£ 3 =
H EllE
H H
3 2
g 2
2 E
£
5 w i
e
4
az
a1
s % 3 3 5 » 3 = 3 g & & & & % = 8% 3 3 % % =% & & & 3
O T - A T A - - - R SO T - AR S AR S A 3
g g g g H g g g g g H g g g H g g g g g g & g g g g g g
B LONG [ SHORT || Gross position as % of Total OF |
Done & € Intemet | Protected Mode: Off “a v RI10% ~
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Liquidity Analytics Tool

cmegroup.com/trading/interest-rates/order-execution/main

{& Interest Rates Order Execution Tool - CME Group - Windows Internet Explorer provided by CME Group

= E=]

@ nttp://www.cmegroup.com/trading/interest-rates/order-execution/main.html

SEEE & =

File Edit View Favorites Tools Help

<z Favorites ‘ 5% [©] Suggested Sites v g | American Express Busines... g | Bank for International Sett.. & Get more Add-ons +

— »
|58]- | Openbichange | (B Block Trades (D Interest Rates,., | [fi] CME Group Inter... [ Stock Market Ne... =] Network Error | @& cMEEOS Trader™ | @ Qlikview ] i~ v [ @ v Pagew Safety~ Tools~ @~
TITETEST RATE CPTIOTTS DPET MMETEST FIOTIE 0T T
2 ¥r Note Fut: 10 Yr Note Futures -easury Bond Futr asury Bond Futures
Global Filter | ()Quantity Group| Multi-Select ¥ | (JTime Group|1:30 - 2:00 w | (_jweek of Year| 05-MAR-12 to 09-MAR-12 | v |
Market Depth YL BE | marketwidth QT Ll @zl | Average Speed of Execution
Time Group|1:30 - 2:00 Time Group|1:30 - 2:00 | 96—
14000 — 09 4
0.8 -
12000 [~
0.7
10000 |—
0.6 3
H
£
- Dol
E 82
:s_ 8000 (— . 05 =
5 E el
= 2 ) |
H = H E
5 6000 - o4 RN
= 2
T
013
74
4000 (— A
0.2
2000 (—
0.1
o 1]
30-]AN-12 to O3-FEB-12 13-FEB-12 to 17-FEB-12 27-FEB-12 to 02-MAR-12 30-JAN-12 to 03-FEB-12 13-FEB-12 to 17-FEB-12 27-FEE-12 to 02-MAR-12
= o
06-FEB-12 to 10-FEB-12. 20-FEB-12 to 24-FEB-12 06-FEB-12 to 10-FEB-12 20-FEB-12 to 24-FEB-12 05-MAR-12 to 09-MAR-12 ® E b1 % |
Week Week Milliszconds after order entry
| B TopofBook W Level2 Level3 [ Level# [ Levels ‘ ‘ W5 w1 m2n 50§ 100 § 250 @ 500 ‘ | W Lto5 [ 501to1000 |
| Slippage vs. Top-Mkt || Order Quantity ) =2
& & Internet | Protected Mode: Off 5 v H100% -

& CME Group
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CME Group FedWatch

cmegroup.com/trading/interest-rates/fed-funds

@ FedWatch - CME Group - Windows Internet Explorer provided by CME Group

[o &[]

@®

D hitp: z fed-funde.html

%l‘f‘xl Bing P']

i Favorites \ 5% (=] Suggested Sites » 2| American Express Busines... | Bank for International Sett... | Get more Add-ons

=2 - | & OpenExchange () Block Trades

(D FedWatch - CME Group ¢ | (@ CME Group Interest Rates|... {J Stock Market News - Finan... | € Network Error

& CME EOS Trader™ @ Qlikview - = v Page~ Safetyv Tooks~ @~
) M
(B CME Group  Interest Rate Contracts
Sh= DR o
Fed Funds Futures Quick Links
CME Group FedWatch Last Update  03/18/2012 uses
April 25, 2012 Seflements
- Contract Specification
ootz Product Calendar
Meeting Date Wednesday, April 24, 2013 . ¢ | Previous | Previous 30-Day Fed Funds Fact Card (PDF)
Target | CHRU pay Mont Fed Funds vs. Eurodolar Spread
Futures Expiry: April 2013 Previous Day Rateso | PTob3 Y | probability | Probability Interest Payments and Monetary
Futuras Price: 99,7500 Volume: 2,243 oJ J Policy
Probability of Rate Hike: 36% Open Interest; 17,803 LT oE 234 32.3
. . . . Additional Tool
Tenplied probability 025 az.a az.2 as.3 itional Tools
030 268 20 187 Liguidty Analytics Tool
075 7.7 74 37 Interest Rates Resource Center
T am ) @A Empirical Duration Tool
Treasury Futures Pace of the Rol
123 0.1 2.1 o.0 R Product Overview
1.50 0.0 0.0 0.0 Interest Rate Options Open Interest
Profile Tool
43.49% L
26.6% Hews and Updates
20.900
New: Interest Rate Futures Liguidiy
Report
1.2% R Newsletter
0.00 0.25 0.50 1.00 Quarterly Interest Rate Update
June 19, 2013
Iuly 30, 2013 Federal Reserve Board
September 11, 2012
About the FOMC
S Calendars, statements, and minutes
December 10, 2013 Interest Rates on Reserve Balances.
e} Monetary Folicy Repert fo the
Congress.
Beige Book
H.15 Report on Selected Rates
Updated every 10 minutes.
If you have questions, please contact John iy
Federal Reserve Bank of Hew York
Interested in subscribing to CME Group FedWatch? Sign up at the CME Group Subscription Center,
" Fed Funds Data
Understanding the CME Group FedWatch Fed Funds Rate Histery
X Open Market Operations
See a video explanation of the CME Group FedWatch tool
The CME Group FedWatch tool lets you quickly gauge the market's expectafions of potential changes to the Fed Funds target rate. The CHE m
Group Fedatch s based on 30-Day Fed Funds fulures prices, which have long been used to express ihe markets views on the S P
likeihood of changes i I1.S. monetary policy.
Bank of Canada
* FORC mestings are matched with the corresponding 30-Day Fed Funds Futures contract. Bank of England
© Probabilties of possible Fed Funds Target Rates are calculated based on the post-mesting Fed Fund Futures coniract price. Bank of Japan >
Done & € Intemet | Protected Mode: Off “a v RI10% ~
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CME Swap Equivalents Tool

cmegroup.com/trading/interest-rates/edequivalents

Define OTC
Swap to
sync with
ED futures
terms

Define
Swap —>
Equivalent

CME Swap "E-Quivalents" Tool >
CME Swap "E-Quivalent”
Notional (M) Rate 1.25745%) b Implied Rate 1.26343%
Currency USD DVO1 $ 17,461.23 DvO1 $ 17,450.00
Effective Date 8/24/2011 Conv. Bias 2.392
Maturity Date 8/24/2013
Fixed (Pay/Rec) ‘ pliea 3 o
(OGN )% 1.25745%) Ticker B/S Qty. Price Top of Book
DayCount 30/360 EDQ1 Sell 25 99.980 34
Frequency Semi EDU1 Sell 100 99.975 135 h
Hoat (Pay/Rec) Rec EDZ1 Sell 98 99.950 132
Index 3MLibor EDH1 Sell 96 99.925 130
Day Count ACT/360 EDM1 Sell 89 99.900 120
ECOIEREYA  Quarterly EDU2 Sell 82 99.875 111
EDZ2 Sell 76 99.850 103
Calculate Swap "E-Quivalent" EDH2 Sell 70 99.825 95
EDM2 Sell 68 99.800 92
StL.lb Adjustment Serial Underlying EDM1
(Serial or Quarterly) Strategy Buy STRDL EXPORTTO EXCEL €
Convexity Adjust (Y/N) Y el L
Quantity 40

NOTE: This is a theoretical example not reflective of actual market conditions

Compare
Rates,
DVO01s,

Convexity

Bias

ED futures
pricing,
depth of
book to

create Swap

“surrogate”

Export s
results to
EXCEL

& CME Group
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Interest Rate Options - Open Interest Tool

cmegroup.com/trading/interest-rates/options-open-interest/main

{& Interest Rate - Options Open Interest Tool - Windows Internet Explorer provided by CME Group

Q http:/ g/ p

pen-i main.html

T

File Edit View Favorites Tools Help

< Favorites | 75
‘0 Interest Rate - Optiens Open Interest Tool | ‘

Suggested Sites v & | American Express Busines... & | Bank for International Sett... |2 Get more Add-ons +

-

v [ @@ v Pagew Safetyw Tools~ @v

T T TTATETS T ITETE ST RaTe TITOTES T n
Eurodollar idCurve 2Yr Note 5¥r Note asury Bond Ultra U, easury Bond
‘Global Filter Trade Date | Fri Mar 16, 2012 v Contract MunthlJUNlZ vJ Put Or CEHLPnt vJ
Open Interest QL] @ | openinterest Difference QR @
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|
1400 — “
I w
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8OO |-
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|
|
I
400 |—
I
20000 — I =
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[
Il
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10000 — I I\\ | [
[ | -200 - {
[
FaN |
[, \!
[N oy | 400 |- \
\ \ | | \ |
N\ y \ £ N\ J \
old AN VALVER = - 500
S cococooWMoNmomowmono NomomERoMomo Moo ona N on o 2ccosegnoEmomomonoNomomo Do Mo monowowouna hona
§8528323 3223233534399 0339038538338 358438493 8252839329322 3354348303840 88388543883
Strike Prices Strike Prices
[] OpenInterestPuts  [| Open Interest Calls ‘ ‘ [] Open Interest Difference Puts || Open Interest Difference Calls

Done

&

€ Internet | Protected Mode: Off

H100% -
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4

& CME Group

© 2013 CME Group. All rights reserved.

95



QuikStrike Free Web Based Options Analytics Tool

" QuikStrike

IR _ Pricing Sheets
Option Pricing and Analysis MEW YORK | LONDON | TOKYO
Thursday, May 30, 2013 12:41 17:41 01:41

& CME Group

EURODOLLARS | ULTRA | 20YR | 10YR | 5YR  2YR | FED FUNDS

SETTLEMENT OPEN INTEREST PRICING OPTION PRICING VoL
REPORTS AND VOLUME SHEETS SPREADS TOOLS TOOLS
FRONTS (WHITES) = 1Y¥EAR (REDS] 2 YEAR [GREENS} 1 YEAR MIDCURVE 2YEAR MIDCURVE 2 YEAR MIDCURVE 4 YEAR MIDCURVE 5 YEAR MIDCURVE

EDM?3 Prices (18 DTE) vs 99.

Strikes: |15 [«

Volatility Delta Call Settle Call Strike Put Put Settle Delta Straddle Gamma Vega Theta
344.45 99 1.8450 1.8470 57.875 0.0020 0.0025 -1 1.8480 Z84 0.0000 -0.0004
323.97 99 1.7200 1.7220 58.000 0.0020 0.0025 -1 1.7240 3.18 0.0001 -0.0004
303.34 99 1.5850 1.6970 98.125 0.0020 0.0025 -1 1.5880 3.59 0.0001 -0.0004
282.54 99 1.4700 1.4720 98.250 0.0020 0.0025 -1 1.4741 4.09 0.0001 -0.0004
261.57 99 1.3450 1.3470 B88.375 0.0020 0.0025 -1 1.3481 47 0.0001 -0.0004
240.39 99 1.2200 1.2220 58.500 0.0020 0.0025 -1 1.2241 5.49 0.0001 -0.0004
218.98 99 1.0850 1.0970 98.625 0.0020 0.0025 -1 1.0881 6.50 0.0001 -0.0004
197.31 99 0.9700 0.9721 58.750 0.0021 0.0025 -1 0.9741 7.85 0.0001 -0.0004
175.32 99 0.8450 0.8471 B88.875 0.0021 0.0025 -1 0.8481 872 0.0001 -0.0004
152.98 98 0.7200 0.7221 59.000 0.0021 0.0025 -2 0.7242 12.43 0.0001 -0.0004
130.18 98 0.5950 0.5971 99.125 0.0021 0.0025 -2 0.5892 16.60 0.0001 -0.0004
106.81 98 0.4700 0.4721 59.250 0.0021 0.0025 -2 0.4742 23.62 0.0001 -0.0004

8266 a7 0.3450 0.3471 59.375 0.0021 0.0025 -3 0.3483 3Te 0.0002 -0.0003
57.33 96 0.2200 0.2222 59.500 0.0022 0.0025 -4 0.2243 70.41 0.0002 -0.0003
2878 892 0.0875 0.0872 59.625 0.0022 0.0025 -8 0.0885 21485 0.0003 -0.0003
10.59 10 0.0025 0.0011 99.750 0.0311 0.0300 -90 0.0323 752.04 0.0004 -0.0001
43.41 5 0.0025 0.0022 99.875 0.1572 0.1550 -85 0.1594 113.64 0.0002 -0.0003
69.68 4 0.0025 0.0022 100.000 0.2822 02800 -86 0.2843 50.15 0.0002 -0.0003

« Visibility into Current and Historical Volatility by Strike
« Concise Volume and Open Interest Information

« Spread Analysis and Risk Graphs

« Options Pricing Analysis

* _cmegroup.com/quikstike

“four Membership Type: Essentials G

1
Settles as of
Basis Points Black-Scholes
Per Day Volatility
21.74 353.00
2045 382.76
19.15 37253
17.863 362.30
16.51 33118
1547 335.04
13.82 32567
12.45 310.81
11.07 254.09
966 275.02
222 252387
674 226.51
522 154.04
362 151.91
1.88 81.74
0.67 40.05
274 22848
4.40 416.91

& CME Group
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Useful CME Group Links

Strategy Papers
- Treasury Futures: www.cmegroup.com/education/risk-management-for-fixed-income-asset-managers
- Eurodollar: www.cmegroup.com/trading/interest-rates/files/IR-314_EurodollarRiskMgmtTools_SR.pdf
- Options Basics: www.cmegroup.com/education/option-fundamentals-for-fixed-income-asset-managers
- Treasury Options Strategies: www.cmegroup.com/education/files/Treasury-Option-Strategies.pdf

- Invoice Swaps: www.cmegroup.com/education/featured-reports/cme-clearing-invoice-swaps-margin-
efficiencies

Products
- Treasury Futures: www.cmegroup.com/education/featured-reports/understanding-treasury-futures
- Ultra Bond Futures: www.cmegroup.com/ultra
- Deliverable Swap Futures: www.cmegroup.com/dsf
- Mid-Curve Options: www.cmegroup.com/trading/interest-rates/stir/eurodollar-options.html

Other Useful Links

- Treasury Futures Delivery Process: www.cmegroup.com/trading/interest-rates/files/CL-
100_TFDPBrochureFINAL.pdf

- Liquidity Tool: www.cmegroup.com/trading/interest-rates/order-execution/main

- Treasury Futures Empirical Duration Tool: www.cmegroup.com/trading/interest-rates/duration

- Inter-commodity Treasury Spreads: www.cmegroup.com/trading/interest-rates/intercommodity-spread
- Pace of the Roll: www.cmegroup.com/trading/interest-rates/paceoftheroll/index

@ C M E G rou p © 2013 CME Group. All rights reserved. 57


http://www.cmegroup.com/trading/interest-rates/files/CL-100_TFDPBrochureFINAL.pdf
http://www.cmegroup.com/trading/interest-rates/files/CL-100_TFDPBrochureFINAL.pdf
http://www.cmegroup.com/trading/interest-rates/files/CL-100_TFDPBrochureFINAL.pdf
http://www.cmegroup.com/trading/interest-rates/files/CL-100_TFDPBrochureFINAL.pdf
http://www.cmegroup.com/trading/interest-rates/files/CL-100_TFDPBrochureFINAL.pdf

Interest Rate Options Resources

Information and Tools Resource Papers
www.cmegroup.com/interestrates http://www.cmegroup.com/education/featured-

] reports/conflicting-global-signals-complicate-fed-
Block Trade Requirements and Vendor Codes: quessing-game.html
www.cmegroup.com/irvendorcodes

) Weekly Treasury Options
Interest Rate Options Volume: http://www.cmegroup.com/education/featured-
Www.cmegroup.com/iroptionsvolume reports/itcm-treasury-2013-01-07.html
QuiksStrike Options Analytics tool: Treasury Options and the U.S. Economy
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Options Fundamentals
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