FEDERAL RESERVE BANK OF MINNEAPOLIS

BANKING AND POLICY STUDIES

Minneapolis Options Report — April 24™

Market-implied inflation expectations, particularly those limited to the next 12 months, continued to rise
over the past two weeks. Both long and short interest rates inched up slightly. The dollar resumed
strengthening against the euro and yen but weakened against the pound. 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 tracked 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,
continued to decline. West Texas Intermediate crude oil continued to climb but investor uncertainty
remained high and market-implied bias pointed strongly towards lower prices.

Inflation

Market-based inflation expectations derived from caps and floors on the CPI for 1-, 2-, and 5-year period
continued their climb which began in early 2015. This increase was particularly evident in 1-year out
expectations (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 1.85%, 1.85%, and 1.88% 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 increased dramatically over the last two weeks, denoting a market-
implied bias toward higher inflation rates over this time frame.

Interest Rates

Prices on 5- and 10-year Treasury notes dropped modestly (-0.16% and -0.39%, respectively), and yields
increased. MPD standard deviations continued to fall, suggesting decreases in investor uncertainty around
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rates at the longer end of the curve. Market-implied probabilities of a large price movements have also
fallen since the beginning of the year (See figure below).

MARKET PROBABILITY DENSITY FUNCTIONS -- TEN YEAR TREASURY

Log returns are based on the market probability density function of the underlying asset
derived from options that expire in approximately 2 months.
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Median short-term interest rate expectations, as derived from caps and floors on three month LIBOR, also
increased modestly. The 3-year tenor increased 3 bps over the past two weeks to 1.30%, and the 5-year
tenor increased 13 bps to 1.44%.

Additional detail:
e MPD skews on 5- and 10-year Treasury prices are negative, suggesting investor bias towards
higher yields (treasury prices move inversely to yields).

Banks and Insurance Companies

The S&P 500 gained 1.3% over the past two weeks. The 17 domestic bank company stocks we follow
tracked this return while the 11 insurance companies we follow underperformed (0.2%). Three European
banks [BCS (-0.4%), CS (-3.7%), and DB (-4.6%)] had negative returns after large gains from the last
reporting cycle. Investor uncertainty surrounding the bank and insurance companies decreased, as
measured by decreases in MPD standard deviations of -0.9% and -0.4%, respectively. Similar movements
occurred with the S&500.

Additional details:

e The MPD standard deviation of a number of banks (AXP, BCS, BK, C, JPM, MS, STI, STT, and
WFC) dropped by more than -1% over the past two weeks, suggesting a decrease in market-
implied uncertainty. At the same time, options volume was up substantially for the majority of
these firms.

e The MPD skew for PRU increased to a 4-year high of -0.33, implying a reduction in investor bias
towards future price declines. This coincides with a large uptick in the options volume from two
weeks ago.

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.

e The iShares U.S. Real Estate Index stayed relatively flat over the last two weeks. Current levels
of skew still imply some of the weakest biases towards future price declines seen in the last 4
years.

e The dollar strengthened against the euro and yen, but dropped much more against the pound. The
MPD standard deviations for the USD-Euro and USD-Pound pairs remained elevated (see figure
below), implying elevated investor uncertainty.
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Exchange Rate MPD Statistics as of April 22, 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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e Spot prices for gold and silver remained near 4-year lows with silver dropping a further 2.2%
over the last two weeks. MPD skews are well below their 4-year medians, suggesting investor
bias toward lower future prices.

e The spot price of WTI crude oil gained a further 3.5%, but the MPD skew remains historically
low. This indicates a continued bias towards lower future prices of WTI crude.

o Agricultural crop prices were flat, but livestock prices dropped further. Lean hog prices dropped
by -0.7% to a 6-month low of $0.6987 per pound. The associated MPD standard deviation is high
and the MPD skew is negative and at a 6-month low, suggesting a high degree of investor
uncertainty and bias toward lower future prices.
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Inflation MPD Statistics as of April 22, 2015

1-Year Trend

with min/max points
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Medium-to—Long Bond Price MPD Statistics as of April 22, 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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Short Interest Rates MPD Statistics as of April 22, 2015
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Equity Index MPD Statistics as of April 22, 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 April 22, 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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Metal and Energy Commodity MPD Statistics as of April 22, 2015
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Agricultural Crop Commodity MPD Statistics as of April 22, 2015
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Agricultural Livestock Commodity MPD Statistics as of April 22, 2015
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