FEDERAL RESERVE BANK OF MINNEAPOLIS

BANKING AND PoOLICY STUDIES

Minneapolis Options Report — November 28"

The probability of low inflation increased as the dollar strengthened against the yen and oil fell in price.
The market-based probability of lower inflation and lower oil prices have both increased. Equity and
commodity markets had mixed price movements over the last two weeks. The standard deviations of
market probability densities (MPDs) decreased for metal markets and most financial equity prices.

Inflation

Market probabilities for low inflation have increased over one, two and five year periods. Inflation of less
than 1 percent over the next twelve months has a market expectation of 51 percent, an increase of 790
basis points over the last two weeks. Markets expect inflation of less than 1 percent over the next 5 years
20 percent of the time, an increase of 390 basis points over the last two weeks. Median market
expectations for inflation are at two year lows for all time horizons. Weak global inflation, a strong dollar
and falling oil prices could be lowering expectations for domestic inflation.
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Inflation expectations in the euro zone have fallen. Two, five and ten year inflation swaps are at very low
levels after sustained declines. In the short run, inflation is expected to be less than a half a percent and
inflation is expected to stay depressed over the next 5 years.
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Euro: Zero-Coupon Inflation Swap Prices
Daily, December 01, 2009 to November 28, 2014, (with value for most recent date)
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Interest rates

Expectation for interest rates fell slightly over the last two weeks. The market probability densities for 5
and 10 year Treasuries were stable over the last week with a small drop in median yields (increased bond
prices). Spot prices for three-month LIBOR futures contracts that expire in three- and five-years fell
slightly. The market probability of the LIBOR increasing by 2 percentage points in five years is 48
percent, down from 60 percent last report.

Market Probability for Large Moves for 3-Month LIBOR,
5 Years Out, 5-Day Rolling Average
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Banks and Insurance Companies

Bank equity returns were mixed and generally moderate since the last report. The standard deviations of
market probability densities decreased by 60 basis points at the average bank. Lower uncertainty lead to
decreased expectations of a large decline at most banks. Insurance company equity prices increased for all
firms and the standard deviations of market probability densities fell.

Additional Details:
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o Deutsche Bank equity prices increased by 11% in the last two weeks to its October levels. Prices
have rebounded slightly after several months of signficant deline. The market probability density
is skewed less negative and not tail risks to the upside and downside are more balanced. There
was interesting options trading volume 50% above spot.

Deutsche Bank
Implied Volatilities (lines--left axis) and Volume (bars--right axis)
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o Citigroup was typical of bank performance and trated at relatively high volumes. Implied
volatility fell across the strikes leading to lower standard deviations of the MPD. Citi also had
high trading volume both above and below the spot price.

Citigroup
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Other commodity markets

Oil prices have fallen further and the dollar strengthened against the yen since the last report. Options
markets indicate greater uncertainty in expected oil prices. The euro and the yen have moved in opposite
ways relative to the dollar: the yen has a lower price and a lower standard deviation of the MPD, and the
Euro has a slightly higher price and a lower standard deviation of the MPD.

Additional Details:

e The probability of a 10% decline in the dollar-euro futures over the next three months has
increased to 2.5 percent. The standard deviation of the MPD has increased 74 basis points to 5
percent.

e The probability of a 10% decline in the dollar-yen futures over the next three months has
decreased to 2.5 percent. The standard deviation of the MPD decreased 61 basis points to 5.2
percent.

e West Texas Intermediate Crude prices dropped to $73 a barrel last Wednesday have continued to
drop on Monday. The standard deviation of the MPD continues to climb. The probability of an
additional 20% decline over the next 6 months was 17% as of Wednesday.
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e The price of gold and silver rebounded by 3 and 6 percent over the last two weeks. The standard
deviations of the MPDs fell slightly. Uncertainty remains elevated relative to the last year.
o Wheat prices jumped 2.5% since the last report, while other agriculture commaodities remained
flat. The standard deviation for wheat futures MPD increased slightly. Corn and soybean futures
had slightly lower MPD standard deviations compared to two weeks ago.
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Inflation MPD Statistics as of November 27, 2014
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Medium-to—Long Interest Rates MPD Statistics as of November 26, 2014
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Short Interest Rates MPD Statistics as of November 27, 2014
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Equity Index MPD Statistics as of November 26, 2014
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Exchange Rate MPD Statistics as of November 26, 2014
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Metal and Energy Commodity MPD Statistics as of November 26, 2014
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Agricultural Commodity MPD Statistics as of November 26, 2014
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MPD Standard Deviation (3—Month Expiry)
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2-Week Change

1-Year Trend

with min/max points

MPD Skew (3—Month Expiry)
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Bank MPD Statistics as of November 26, 2014

Indicator Latest 2-Week Change 1-Year Trend Long-Term Range
with min/max points with median, IQR, and max/min

Market Probability of —20% or More Decline (3—Month Expiry)
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Bank MPD Statistics as of November 26, 2014

Indicator Latest 2-Week Change 1-Year Trend Long-Term Range
with min/max points with median, IQR, and max/min

Volume (3—Month Expiry)
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Insurance Company MPD Statistics as of November 26, 2014
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Insurance Company MPD Statistics as of November 26, 2014
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Insurance Company MPD Statistics as of November 26, 2014

Latest 2-Week Change 1-Year Trend

with min/max points

Market Probability of —20% or More Decline (3—Month Expiry)
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