FEDERAL RESERVE BANK OF MINNEAPOLIS

BANKING AND POLICY STUDIES

Minneapolis Options Report — May 8"

Over the past two weeks, market-implied inflation expectations changed little across the tenors we follow
(1-, 2-, and 5-year periods). Both long and short interest rates increased. MPD skews on treasury options
suggested market-implied bias towards higher future rates at the long end of the curve. The dollar
weakened against the euro, pound, and yen, but remained strong relative to its 4-year range. The market-
implied uncertainty in the USD-Euro and USD-Pound pairs remained very high relative to the last four
years. The domestic banks that we follow outperformed the S&P 500°s two-week gain, on average, while
European banks underperformed. Investor uncertainty surrounding these banks, as measured by MPD
standard deviations, climbed. West Texas Intermediate crude oil continued to gain, but investor
uncertainty remained high, and market-implied bias continued to point toward lower future prices.

Inflation

Market-based inflation expectations derived from caps and floors on the CPI for 1-, 2-, and 5-year period
flattened over the past two weeks but remained much higher than levels seen at the beginning of the year.
Recovery from the lows plumbed at the beginning of 2015 can be observed most clearly in the 1-year
tenor (see figure below).
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Additional detail:

o Median expectations for inflation from market-based probability distributions (MPDs) increased
over the past two weeks. They currently sit at 1.88%, 1.83%, and 1.89% for the 1-, 2-, and 5-year
tenors, respectively.

¢ MPD standard deviations remained fairly flat across tenors, suggesting little change in investor
uncertainty. Current measures are near their 4-year medians.

o MPD skew on the 5-year tenor remains at the high end of its 4-year range and positive (0.42),
denoting a market-implied bias toward higher inflation rates over this time frame. Skews on the
two nearer tenors are slightly negative (-0.33 for the 1-year period MPD and -0.16 for the 2-year
period MPD).
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Interest Rates

Prices on 5- and 10-year Treasury notes dropped considerably over the two week period (-1.2% and -
1.9%, respectively), and yields increased. MPD skews also fell and are negative suggesting bias towards
lower prices and higher rates (See figure below).

Medium—-to-Long Bond Price MPD Statistics as of May 06, 2015

Indicator Latest 2-Week Change 1-Year Trend Long-Term Range
with min/max points with median, IQR, and max/min
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Median short-term interest rate expectations, as derived from caps and floors on three month LIBOR, also
increased. The 3-year tenor increased 18 bps over the past two weeks to 1.47%, and the 5-year tenor
increased 22 bps to 1.66%.

Banks and Insurance Companies

The S&P 500 dropped -1.3% over the past two weeks. The 17 domestic bank company stocks we follow
outperformed this return (0.8%) while the 11 insurance companies we follow outperformed but less
dramatically (-0.5%). Two European banks, BCS and CS, had negative returns: -1% and -1.8%,
respectively. Investor uncertainty surrounding the bank and insurance companies increased, as measured
by increases in MPD standard deviations of 0.7% and 0.1%, respectively. Similar movements occurred
with the MPD standard deviation for the S&P500 (0.7%).

Additional details:
e The options volumes for CS were up by 540%, nearing their 4-year high.
e The market implied probability of a -20% or more decline increased for the majority of banks, but
particularly for C (up 2.1% to 4.7%) and JPM (up 2.3% to 4.5%). The MPD for JPM shows a
clearly widening left tail (see figure below)

MARKET PROBABILITY DENSITY FUNCTIONS -- JP MORGAN

Log returns are based on the market probability density function of the underlying asset
derived from options that expire in approximately 3 months.
Market Probability Density Function of the Log Return Distribution
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Other Markets
e The MPD skews derived from 6- and 12-month-out options on the S&P 500 index remained near
4-year lows, suggesting strong market-implied bias towards lower future prices.
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The iShares U.S. Real Estate Index underperformed the S&P500 over the last two weeks (-4.7%).
The market-implied probability of a -10% or more decline increased by 6.2% to 16.3%, denoting
higher tail risk.

The dollar weakened against the euro, pound, and yen, but remains strong relative to its 4-year
range. The MPD standard deviations for the USD-Euro and USD-Pound pairs remained elevated,
implying investor uncertainty.

Spot prices for gold and silver remained near 4-year lows though silver gained 4.2% over the last
two weeks. Options volumes are also approaching 4-year lows for both metals.

The spot price of WTI crude oil gained a further 6.8%, and the MPD standard deviation has come
down from December 2014 highs (23%, down from 33%). Despite this, the MPD skew remains
historically low, indicating a continued bias towards lower future prices of WTI crude.

Corn and wheat prices were down (3.7% and 4%, respectively), and live cattle and lean hog
prices gained (2.7% and 5.3%, respectively). For the crop commaodities, MPD skew remained
high relative to 4-year ranges and positive, indicating market-implied bias toward higher future
prices.
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Inflation MPD Statistics as of May 06, 2015

Indicator Latest 2-Week Change 1-Year Trend Long-Term Range
with min/max points with median, IQR, and max/min
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Medium-to—-Long Bond Price MPD Statistics as of May 06, 2015
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Short Interest Rates MPD Statistics as of May 06, 2015
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Equity Index MPD Statistics as of May 06, 2015

Indicator Latest 2-Week Change 1-Year Trend Long-Term Range
with min/max points with median, IQR, and max/min
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Exchange Rate MPD Statistics as of May 06, 2015
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Metal and Energy Commaodity MPD Statistics as of May 06, 2015
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Agricultural Crop Commodity MPD Statistics as of May 06, 2015

Latest

373.38

19.37%

0.61

15.02%

55942

961.93

14.5%

0.14

8.49%

6380

487.48

19.03%

0.28

15.11%

5293

2-Week Change

1-Year Trend

with min/max points

Corn (6—Month Expiry)

Long-Term Range
with median, IQR, and max/min

51325 MY 373,38
33465 - I ]----- 4 823.75
334.65 Oct01 last 48 months
2 May08 19.37
0.93% 1243 F - - - - - —--4 2561
14.45 Sepl7 last 48 months
_ 0.61 ,./"*'\@06 48 h high 0'91
0.067 —=—~ month igh 019 - - L }------ 7 061
019 Sep24 last 48 months
19.2 Maril 15.02
1% ~ 573 k- - - - - - - -4 2509
8.57 Augl4 last 48 months
216660 55942
% oo 6059 T b e mmm - - m = =
_ 45% 0 .||||||I|||||||"|||I|I|.|........ 6059 "[I':I' | h 4 472954
last 48 months
Soybeans (6—Month Expiry)
1281 Mayos 961,93
0.5% 03 P 93457 v - [ ]------ 4 1691.25
4.57 Oct01 last 48 months
1752 Oct29 145
0.33% WWA% 1098 F---[f}------- 4 22.65
12.54 Sepl7 last 48 months
May06 Last time higher 0.14
0.082 Apr2014 05 F - - - - =--4051
-05 Sep24 last 48 months
12.79 Jan07 8.49
0.18% *A-’cl‘vv‘wv 407 F-=-=-{[ F------ 4 18.72
6.65 Sepl7 last 48 months
238213 6380
‘ ST R 496 q} - ---------- 4 326132
last 48 months
Wheat (6—Month Expiry)
74375 M 487.48
\,\,\/_,J\_\A 4gmonthlow 4g748 ¥ - [ ]------ 4 930
487.48
May06 last 48 months
2155 Mari8 19.03
e 12.95 F - - ----4 2661
14.22 Julo3 last 48 months
035 Marll 0.28
_ 0.024 001 -~ [ [------ 4 0.54
0.03 Jun12 last 48 months
19.71 Marl8 1511
|:‘ N A~ 5.67 F - - ] ----42723
8.35 Julo3 last 48 months
46977 5293
[0 111 T T T v - N T i o P
_ 55% 0 ..nnu""””l...|.|.|| catalliitl 179 + | o 4 51689
ast 48 months
Page 7 of 16

Sources: Chicago Mercantile Exchange, Bloomberg



Agricultural Livestock Commodity MPD Statistics as of May 06, 2015
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