FEDERAL RESERVE BANK OF MINNEAPOLIS

BANKING AND POLICY STUDIES

Minneapolis Options Report — August 21°

Over the past two weeks, market-implied inflation expectations continued to decrease across the tenors
we follow (1-, 2-, and 5-year periods), continuing a trend seen since May of 2015. MPD skews increased
for the 5-year treasury price but remained negative, signaling market-implied bias towards lower bond
prices and higher yields in the future. The S&P 500 lost -1.0% over the past two weeks and the domestic
bank company stocks we follow underperformed the index, with an average return of -1.3%. MPD
standard deviations generally increased for both banks and insurance companies, signaling higher investor
uncertainty. The dollar weakened against the euro, pound, and yen and a drop in MPD standard deviations
reflected lower investor uncertainty in the currency pairs. Prices for the energy and agricultural crop
commodities that we follow fell along with their MPD skew.

Inflation
Market-based inflation expectations derived from caps and floors on the CPI for 1-, 2-, and 5-year period
continued to decrease over the past two weeks, as seen most clearly in the 1-year tenor (see figure below).
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Additional detail:

e Median expectations for inflation from market-based probability distributions (MPDs) currently
sit at 0.59%, 0.94%, and 1.36% for the 1-, 2-, and 5-year tenors, respectively.

e The peak-to-trough changes in medians from late April 2015 to the present are -132, -91, and -54
basis points, respectively.

¢ MPD standard deviation dropped across tenors but particularly in the 1-year, suggesting lower
investor uncertainty about inflation in the near term. The current measure is low relative to its 4-
year rage.

e MPD skew on the 1-year tenor increased but remained well in negative territory, near its four-
year low.
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Interest Rates

Prices on 5- and 10-year Treasury notes increased over the two week period (0.72% and 1.1%,
respectively), and yields consequently fell. MPD skews increased on prices of both treasuries but the 5-
year treasury skew remained negative, signaling market-implied bias towards lower bond prices and
higher yields in the near term. The median value for 3-month LIBOR 5-years out rebounded from 1.94%
to 2.17%, while the median value for 3-month LIBOR 3-years out dropped 15 basis points to 1.35%.
MPD skews are positive but still remain in the lower half of their 4-year distribution, suggesting that
investor bias towards higher future short rates is somewhat muted.

Banks and Insurance Companies

The S&P 500 lost -1.0% over the past two weeks. The 17 domestic bank company stocks we follow
underperformed the index, with an average return of -1.3%. The 11 insurance companies we follow
outperformed the index, with a return of -0.1%. Investor uncertainty surrounding the bank and insurance
companies generally increased, as measured by changes in MPD standard deviations of 0.7% and 1.7%,
respectively. Tail risk, as measured by the market-implied probability of a -20% or more decline,
generally increased for both banks and insurance companies.

Additional details:
e  Over the past two weeks, the MPD skew for the insurer CB jumped by 15 percentage points to
24%, its four-year high (See figure below).

MARKET PROBABILITY DENSITY FUNCTIONS -- CHUBB

Log returns are based on the market probability density function of the underlying asset
derived from options that expire in approximately 3 months.
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Other Markets

e The iShares U.S. Real Estate Index increased by 2.2%, outperforming the S&P 500 Index.

e The dollar weakened against the euro, pound, and yen. The MPD skews associated with the three
currency pairs are close to neutral, indicating low levels of market-implied bias in any direction.

e Spot prices for gold and silver rebounded from 4-year lows over the last two weeks (3.9% and
4.5%, respectively). MPD skews for both metals increased but remained highly negative,
implying strong bias towards lower future prices.

e The price of WTI crude oil fell again (-6.1%), and market-implied bias, as measured by MPD
skews, continued to point toward lower future prices.

e  Prices of the agricultural crop commodities that we follow fell. The biggest loss was seen in
soybeans (-5.7%), which set a new 4-year low. MPD skews on soybeans also turned negative,
suggesting investor bias towards lower future prices (See figure below).
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Inflation MPD Statistics as of August 19, 2015
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Medium-to—-Long Bond Price MPD Statistics as of August 19, 2015

Latest

119.61

1.68%

-0.17

4.39%

36882

127.46

2.7%

0.07

3.44%

73197

2-Week Change

1-Year Trend

with min/max points

5 Year Treasury (3—Month Expiry)

_ 0.72%

m

_005

-

—_—

10 Year Treasury (3—Month Expiry)

_ ’
p

|

Source: Chicago Mercantile Exchange

55%

120.99
118.05

2.3
141

0.36
-0.54
8.74
2.44

377550
0

130.47
124.05

3.8
2.38

0.31
-0.39

8.48
2.35

1185098
0

Jan28
Sepl7
Oct15
NN~
Sep24
Octl5
Jun03
Octl5

“T\MI\/\AA

Sep24

Jan28
- AN
Sepl7
Octl5
“Sep24
Jan07
\YAY
May13
Octl5
. N\
Sep24
HuH"l“dH”h”"unnnHHJnd”H""".

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

119.61
118.05 F - - | - ---4 12099
last 11 months
1.68
141 +--{ I J----- 4 23
last 11 months
-0.17

054 b----[L]----- 4036
last 11 months

439
244 b --_ DT ]----- 4 8.74
last 11 months
36882
2004+ 0 }------- 4 377550

12297 v -- @ }----- 4 130.47

217 F - Er':} —————— 4 38
last 22 months
0.07
075 F - == --- --4031
last 22 months
3.44
162 -1 _—F------ 4 848
last 22 months
73197

5226 v { I }-------- 4 118509

last 22 months

Page 2 of 16



Indicator

Median

MPD Std Dev

MPD Skew

Market Prob of Less
Than 0.5% LIBOR

Market Prob of More
Than 1% + Spot

Median

MPD Std Dev

MPD Skew

Market Prob of Less
Than 1% LIBOR

Market Prob of More
Than 2% + Spot

Short Interest Rates MPD Statistics as of August 19, 2015
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Equity Index MPD Statistics as of August 19, 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 August 19, 2015
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Metal and Energy Commodity MPD Statistics as of August 19, 2015
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Agricultural Crop Commodity MPD Statistics as of August 19, 2015
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Agricultural Livestock Commodity MPD Statistics as of August 19, 2015
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Bank MPD Statistics as of August 19, 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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713 Jul22 last 48 months
15.52 Oct15 10.87
Citigroup 10.87% _ 0.5% AN 852 F[L F--------- 43338
8.94 Apr29 last 48 months
12.04 Oct15 10.24
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16.67 Aug05 14,17
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10.68 Nov26 last 48 months
19.88 Apris 14.45
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Fifth Third 11.21% _ 0.24% BUAN 821 FI]---------- 4 3073
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14.67 Jan07 14.59
Keycorp 14.59% _ 2.4% 88 +rff1---------- 4 35.48
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PNC Financial 8.91% _ 0.63% . 745 b [---------- 4 2631
745 Sepl0 last 48 months
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Regions Financial 12.07% 0.043% A 1009 +}F---------- 4 39.37
10.09 May27 last 47 months
146 Oct15 10.01
SunTrust 10.01% 1% A, 7@ [ F--------- 4 3443
7.82 Nov26 last 48 months
137 Oct15 10.46
State Street 10.46% _ 0.32% _ 88l F{[]---------- 4 27.95
8.81 Sep04 last 48 months
19.02 Mar06 13.36
UBS 13.36% ' _..Am~v._wvb_+ 87 v L F-------- 4 39.87
8.7 Sep24 last 41 months
131 Oct15 8.32
US Bancorp 8.32% 0.12% w 658 F{----------- 4 26.01
6.99 Julls last 48 months
1275 Oct15 8.56
Wells Fargo 8.56% _ 1.2% B 706 I F---------- 4 28.37
727 Aug28 last 48 months
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Bank MPD Statistics as of August 19, 2015

2-Week Change

1-Year Trend

with min/max points

MPD Skew (3—Month Expiry)
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Bank MPD Statistics as of August 19, 2015

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)

279 Octi5 371
American Express 3.71% _ 1.2% 158 k=== 4 17.67
153 Aug28 last 48 months
Octi5
. 10.91 546
Bank of America 5.46% j 0.42% A A 33 I J-------- 4 23.96
3.14
Jun24 last 48 months
819 Octi5 451
BB&T 4.51% 1.1% L 168 F ----------- 4349
68 Aug21 last 48 months
18.72 Noy05 14.44
Barclays 14.44% _ 1.7% 233 233 k- - J------- 4 30.94
. Febll last 48 months
8.35 Oct15 4.28
Bank of NY Mellon 4.28% _ 1.1% L1 12 p---------- 4 19.99
. Jun24 last 48 months
993 Oct15 4.69
Citigrou 4.69% 530 ’ 193 +{[ F-------- 24,59
group 0.53% »s0 V) PO 4
Apr29 last 48 months
7o Octi5 281
Capital One 4.81% _ 1.5% A o s 164 [T J--------- 4 21.29
2.09 Sep04 last 48 months
14.83 Augl2 9.72
Credit Suisse 9.72% o W 287 F-[[}------- 4 2861
287 Nov26 last 48 months
19.81 ApriS 10,06
Deutsche Bank 10.06% 499 - ]------ 4 29.63
574 Aug28 last 44 months
118 Oct29 .6
Fifth Third 4.6% 099 r - F-------- 4215
118 Nov12 last 48 months
827 Octi5 2.05
Goldman Sachs 4.05% _ 0.68% a1 AN 19 L F-------- 4 2146
’ May27 last 48 months
6.95 Oct15 3.03
JP Morgan 3.93% 0.37% . AN s p 131 p L ]--------- 4 2052
’ Apr29 last 48 months
10.32 Augre 10,32
Keycorp 10.32% _ 4.8% 1o 192 + -[I} A 4 27.26
: Nov26 last 48 months
Octi5
13.03 528
Morgan Stanley 5.28% _ 0.83% 557 ,A/\/\‘\/\-\ P 257 r TI__J------- 4 26.47
. May27 last 48 months
6.3 Janl4 3.12
PNC Financial 3.12% _ 0.89% as — 143 v [[ }--------- 4 17.91
i Sep04 last 48 months
1466 Oct29 568
Regions Financial 5.68% ‘ o 334 v F--------- 4 29.69
334 May27 last 47 months
1015 Octi5 413
SunTrust 4.13% _ 1% L ,J\\ A e -------- 4 264
95 Nov26 last 48 months
004 Dec24 5
State Street 5% _ 0.62% 226 226 F-[TJ--------- 4 19.69
’ Sepl0 last 48 months
18.15 Mar06 7.28
UBS 7.28% 1'53 A 158 k- F------- 4 27.33
. Dec31 last 41 months
6.91 Oct15 2.04
US Bancorp 2.04% ‘ . 074 r[[F---------- 4 1885
115 Sepl0 last 48 months
753 Octi5 239
Wells Fargo 2.39% _ 0.84% Lo _GAM&P_ 13 L J---------- 42071
. Aug28 last 48 months

Source: FactSet Page 11 of 16
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Insurance Company MPD Statistics as of August 19, 2015

Latest 2-Week Change 1-Year Trend
with min/max points
MPD Standard Deviation (3—Month Expiry)
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Insurance Company MPD Statistics as of August 19, 2015

Latest 2-Week Change 1-Year Trend Long-Term Range
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