FEDERAL RESERVE BANK OF MINNEAPOLIS

BANKING AND PoLICY STUDIES

Minneapolis Options Report — September 23"

Market based inflation expectations rose for both the 1- and 5-year tenors. The S&P 500 returned -1.1%,
while the 19 banks we follow underperformed the market, returning an average of -1.5%. The 11
insurance company stocks we follow outperformed the index, returning 0.3%. WFC and DB share prices
dropped by -7.9% and -12.8% on market reaction to recent events affecting each institution. The dollar
was stronger against the euro and the pound; in particular, MPD skews continue to signal that the dollar
will be comparatively stronger against the two currencies in the future. Lean hogs lost -12%, while its
MPD standard deviation reached a 23-month high.

Inflation
Market-based inflation expectations, derived from caps and floors on the CPI for 1- and 5-year periods,

increased over the past two weeks to 1.93% and 1.7%, respectively. The 1-year tenor, best demonstrates
this increase (see figure below).
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Additional detail:
e 1-year median inflation expectations are currently above the 75" percentile mark for observations

spanning the past 48 months.

e The probability of low inflation, defined as the market probability of less than 1% inflation, fell
across the 1- and 5-year tenors by -6.1 and -2.9 percentage points, respectively.

e The 2-year tenor is absent due to non-reporting of the associated options prices.
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Interest Rates

Prices for 5- and 10-year Treasuries were lower by -32 and -59 bps; consequently, yields rose. Changes in
MPD statistics were largely flat for both tenors although the MPD standard deviation set a new 1-year
low for the 5-year tenor. MPD skew for the 5-year tenor signals investor bias towards lower future
Treasury prices. Both LIBOR tenors were higher this period. The 3-year LIBOR rose by 2.9 bps and 5-
year LIBOR rose by 29 bps. While changes in MPD standard deviation were flat over the two week
period, their overall levels remain depressed relative to their 4-year observational histories. MPD skew
levels continue to signal investor bias towards higher future LIBOR rates.

Banks and Insurance Companies

The S&P 500 returned -1.1% over the past two weeks. The MPD standard deviation was higher by 1.4
percentage points on average for both the 6- and 12-month tenors. The 19 domestic banks
underperformed the market, returning an average of -1.5%. The 11 insurance company stocks we follow
outperformed the index, returning 0.3%.

Additional details:

e WEFC dropped by -7.9% on news of significant penalties imposed by the Consumer Financial
Protection Bureau for fraudulent consumer account activities. The MPD standard deviation was
higher by 2.9 percentage points, implying that investor uncertainty has risen concerning the bank
(see chart below).
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o DB fell -12.8% on news of a potential $14 billion dollar settlement with the Justice Department.
Its MPD standard deviation jumped by 6.9 percentage points (see chart below).
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Market Probability Density Function of the Log Return Distribution
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e Put options volume soared for CS over the two week period. This may indicate that investors are
moving to lock in recent gains in the share price (see plot below).
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e iShares US Real Estate Index underperformed the market, returning -3.8%. Its MPD standard
deviation increased by 1.1 percentage points, in line with the increase generated by the S&P 500.

e The dollar was stronger against the euro and the pound, but weaker against the yen. MPD skews
for the USD-Euro and USD-Pound pairings point to market bias towards a comparatively
stronger dollar. MPD skew for the USD-Yen pair, however, points to a comparatively weaker
dollar in the future.

e Gold and silver both fell over the two week reporting period, gold falling by -1.3% and silver by -
0.4%. Changes in MPD statistics were minimal.

e WTI crude spots fell by -2.1%. MPD standard deviation rose slightly by 1 percentage point.

e Corn and wheat rose by a respective 2.1% and 1.7%. Corn experienced a -2.1 percentage point
decline in its MPD standard deviation, likely signaling that investors have become less uncertain
about corn prices.

Page 30f4



e Cattle increased by 3.8% whereas lean hogs declined by -12%, a new 23-month low. The MPD
standard deviation for hogs rose by 2.3 percentage points to a new 23-month high, indicating that
investor uncertainty is elevated for the commodity.
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Inflation MPD Statistics as of September 21, 2016
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Medium-to—-Long Bond Price MPD Statistics as of September 21, 2016
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Short Interest Rates MPD Statistics as of September 21, 2016
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Equity Index MPD Statistics as of September 21, 2016
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Exchange Rate MPD Statistics as of September 21, 2016
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Metal and Energy Commodity MPD Statistics as of September 21, 2016
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Agricultural Crop Commodity MPD Statistics as of September 21, 2016
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Agricultural Livestock Commodity MPD Statistics as of September 21, 2016
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Bank MPD Statistics as of September 21, 2016
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Bank MPD Statistics as of September 21, 2016
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Bank MPD Statistics as of September 21, 2016

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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Insurance Company MPD Statistics as of September 21, 2016
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