FEDERAL RESERVE BANK OF MINNEAPOLIS

BANKING AND PoOLICY STUDIES

Minneapolis Options Report — October 17"

Market uncertainty increased in the last two weeks, as illustrated by increases in the standard deviations
of market-based probability densities (MPD) derived from equity, Treasury and oil markets. Expected
inflation continued to decline. Market-based probabilities of high inflation descended to multi-year lows.
Bank and Insurance company options also indicated higher uncertainty as spot prices fell. The spot price
of crude oil fell ten percent, and the dispersion of the market probability density increased by 500 basis
points. Expectations also skewed further to the downside for crude oil.

Inflation

Consistent with other metrics of inflation expectations such as TIPS-based breakeven rates or inflation
swaps, median market inflation expectations over the next 12 months decreased by -38 basis points to
0.99 percent. Similarly, median inflation expectations over the next 5 years fell by -16 basis points to 1.82
percent. Market participants are pricing a higher likelihood of low inflation over the medium run and very
low expectations of high inflation. The market-based probability of deflation over the next year was 14
percent and the market-based probability of inflation of less than 1 percent was 50 percent as of October
17th.

Market-based Probability of Inflation or Deflation
over 12 Months

20%

15%
10%

5%

0% T T T T T T T T T T T T
R R N N I G U U

& F Y S

— Probability of Deflation — Probability of Inflation >3%

Longer-term market probabilities moved similarly. The probability of inflation over 3 percent over the
next 5 years has decreased to 10 percent and probability of inflation less than 1 percent has increased to
20 percent.
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Market Probability of Elevated Inflation or Deflation over
5 Years, 5-Day Rolling Average
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Interest rates

Treasury yields declined across the yield curve over the last two weeks. The standard deviation of market
probability densities for 5 and 10-year Treasury bonds rose and the MPD has skewed towards lower
yields. The MPD standard deviation derived from 10-year Treasury futures has increased from 2.5 percent
two weeks ago to 3.8 percent. The 10-year Treasury skew was close to neutral two weeks ago and is now
at a 12 month high. For these reasons the market-based probabilities of large changes rose. Moreover,
the probability of a bond price increase (a lower interest rate) is now greater than a bond price decrease (a
higher interest rate).

Market Probability Density 10-Year Treasury
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Banks and Insurance Companies

Patterns in the MPDs based on equity options for bank and insurance firms were dominated by broad
market moves. Equity prices declined and uncertainty, as measured by MPD standard deviation, increased
and MPD skew measures dropped. Financial firm share prices generally fared worse than the market as a
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whole. The average two week returns on bank and insurance company stocks were lower than the S&P
500. Average returns for large banks declined by -6.3%, insurance companies by -5.1% and the S&P 500
by -4.3%. MPDs were also influenced by earnings reports as many financial companies have reported
their third quarter results over the past two weeks.

Over the past two weeks, MPD standard deviations increased by 3.9 percentage points on average. The
standard deviation of the MPD derived from options on the S&P 500 index increased by a similar 3

percentage points.
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To a lesser degree, MPD standard deviations derived from options on insurance company equities also
increased. The average MPD standard deviation rose 2.3 percentage points. While it is typical to see
positive skews in a bottoming market, most skews became more negative in the last two weeks potentially
foreshadowing further downward price moves. Generally these shifts occurred with options trading at
relatively high volume.

Additional Details:

e The MPD derived from options on of Citigroup share prices examplifies changes to the banking
market-based probability densities. Note the increased dispersion and more negative skew.
Citigroup had a positive earnings report and exceeded analysts expectations, options trading was
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elevated, and above average changes in standard devitation and skew relative to two weeks ago.
Citigroup

Market Probability Density Function of the Log Return Distribution

10/15/2014
10/01/2014

Log(Strike Price [ Current Underlying Price)i%)

The stock price of Deutsche Bank declined more than peers and ad the highest levels of
uncertainty of large banks. The standard deviation of expected log returns on equity was 17.1
percent, increasing from 13.8 percent two weeks ago.

Shares prices for Lincoln National, Ameriprise, Prudential and Metlife had outsized declines.
Returns decreased near -9% and standard deviations of market-based probabity densitieswere
higher than peer insitutions.

Several major banks and insurance companies announced earnings during the data collection
period which sometimes leads to higher volumes. These intitutions include Progressive, Citi, JP
Morgan, Wells Fargo, American Express, Bank of America, Key Corp and PNC.

Other commodity markets

Commodity market price changes were mixed. Tail risks, as measured by MPD standard deviation, were
similarly mixed. Prices for grains and metals increased and standard deviations of market based densities
were roughly unchanged.

Additional Details:

Oil prices decreased by -10% over the last two weeks and the standard deviation of the
probability distribution derived from crude oil futures increased by 5.3 percentage points to 18.8
percent. The MPD skew has become more negative, indicating greater downward tail risk. The
following chart shows the probability of a 20 percent decline, which would currently mean crude
oil prices below $63, is expected with 14% probability.
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Market Probability Density Crude Qil (WTI)
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o Cattle prices declined slightly in the last two weeks after sustained increases. The standard
deviation of the probability density for cattle is at a 15-month high, indicating increased tail risk.
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Inflation MPD Statistics as of October 15, 2014
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Equity Index MPD Statistics as of October 15, 2014
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with min/max points with median, IQR, and max/min
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Bond and Interest Rates MPD Statistics as of October 15, 2014

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 October 15, 2014
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Metal and Energy Commodity MPD Statistics as of October 15, 2014
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Agricultural Commodity MPD Statistics as of October 15, 2014
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10.57

Last time higher

Jan2013 8.87

Last time higher

Jun2013 8.73

48 month low 87

Last time higher

Jun2012 6.58
Last time higher
Dec2012 7.16

13.33
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last 48 months
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Hadaj]--------- 4
last 48 months
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last 48 months
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FHrt-------- 4
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last 48 months
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last 48 months
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last 48 months
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- }t------- 4
last 48 months
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F1]-------- 4
last 48 months
13.66
FI— _1-------- 4
last 48 months
13.57
3 -|:|f| ————————— 4
last 48 months
12.95
+rrr-------- 4
last 48 months
14.47
rr]--------- 4
last 48 months
17.04
rf[ri-------- 4
last 48 months
10.91
H1]-------- 4
last 48 months
12i39
P 1------- 4
last 48 months
14.6
I 1]-------- 4
last 48 months
13.7
rCFr-------- 4
last 48 months
16.68
r-Cr-------- 4

13.1
PO T -------- 4
last 48 months
12.75
L J]-------- 4

last 48 months
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27.58

42.39

27.34

33.38

29.49

34.13

41.68

30.73

31.2

30.37

35.48

41.77

26.31

39.37

34.43

27.95

39.87

26.01

28.37



Indicator Latest
American Express -0.74
Bank of America -0.7
BB&T -0.81
Barclays -0.51
Bank of NY Mellon -1.08
Citigroup -0.89
Capital One -0.53
Credit Suisse 0.4
Deutsche Bank -0.1
Fifth Third -1.42
Goldman Sachs -0.97
JP Morgan -0.77
Keycorp -0.15
Morgan Stanley -0.78
PNC Financial -0.43
Regions Financial 0.68
SunTrust -0.68
State Street -0.71
UBS 0.45
US Bancorp -1.18
Wells Fargo -1.06

Source: FactSet

Bank MPD Statistics as of October 15, 2014

2-Week Change

1-Year Trend

with min/max points

MPD Skew (3—Month Expiry)
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-0.24
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-2
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0.3
-1.42

-0.36
-0.97
-0.33
-0.77

0.28
-1.36
-0.26
-0.87
-0.39

-1.29

0.68
-1.04

-0.34
-1.05
-0.13
-0.79

0.45
-3.36
-0.31

-13

—-0.42
-1.06

Jul31
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/—/\/‘V\W/\/

Octo8

Apxr/24

Jun26
TAN /

May01

MaKOl

Octl5
Jun05

Jull7

Octl5

Oct17

Jul31
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Dec26

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

-0.74
Last time lower -1.32 + - - - - --4 -021
Jun2013 last 48 months
_0'7
Last time lower -1.17 F = = = = = - -4 -0.02
Jul2012 last 48 months
-0.81
-154 p - ---- ----4-015
last 48 months
-0.51
Lasttime lower -1.97 + - - -} ------- 4 1.94
Sep2013 last 48 months
71'.08
-156 Fr----[DT}----- 4 014
last 48 months
_0689
Lasttime lower =123 v - - -} ------ 4 0.63
Jun2012 last 48 months
_OVSS
Last time lower -1.38 + - - = = - - ---4-024
Jul2013 last 48 months
0.4
207 F----- CI}----4072
last 48 months
-0.1
131 k==L ]------403
last 48 months
_1642
Lasttime lower =145 b = - - - ]----- 4 03
Aug2011 last 48 months
—0697
Last time lower =1.38 f = = = = = = = | [I1--4 -034
Jun2012 last 48 months
-0.77
Lasttime lower -1.44 F - - = = = - - --4 -033
May2013 last 48 months
—OﬁlS
224 p-=-=-=-=-- ---404
last 48 months
—O'.78
Lasttime lower -1.2 F - - - - - --4 -025
Aug2012 last 48 months
-0.43
151 k=== I}-%---4007
last 48 months
0.68
agmonthhigh 304 . - _ - [ J----- Y oes
last 48 months
-0.68
-1.16 - - - - ----4-018
last 48 months
-0.71
Last time lower -1.28 F - - - ----4-013
Mar2013 last 48 months
Last time higher 0.45
Oct2012 336 F-- - - - I}---+ 097
last 48 months
-1.18
145 - -2 - --4-031
last 48 months
—liOG
Lasttime lower -1.73 F - - = = = = = = I F-4-04
Jun2012 last 48 months

Page 8 of 14



Bank MPD Statistics as of October 15, 2014

Indicator Latest 2-Week Change 1-Year Trend

with min/max points

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

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

Octl5

Last time higher 7.79
7.79
American Express 7.79% _ 3.6% L Jun2012 188 b I ------- 4 17.67
1.53
Aug28 last 48 months
_ . 1091 Octl5 | ast time higher 10.91
Bank of America 10.91% 5.4% 213 roa—f  Feb2013 3B rL T }------ 27.24
. Julo3 last 48 months
8.19 Octl5 | ast time higher 8.19
BB&T 8.19% 5.8% Junz01z 182 I }------ o - - 349
182 Aug21 last 48 months
16.71 Jan23 12.82
Barclays 12.82% _ 6.4% os 4gmonthlow 55 —fJ------- 30.94
’ Sep24 last 48 months
8.35 Oct15 | ast time higher 8.35
Bank of NY Mellon 8.35% 4% Jun2013 12 r-[IJf-------- 21.34
172 Jui3l last 48 months
N . 993 Oct15 [ ast time higher 9.93
Citigroup 9.93% 5.3% AN Dec2012 18- L _J------ 2459
1.93 Jul24 last 48 months
' . 704 Octl5 | ast time higher 7.94
Capital One 7.94% 5.4% \Van=va Jun2013 164 - L _F------ 21.29
1.64 Jul24 last 48 months
12.84 Maxlj 9,65
Credit Suisse 9.65% _ 4.7% o / 377 v-[ [ J------- 28.61
317 Jul24 last 48 months
. 13.76 Octl5 | ast time higher 13.76
Deutsche Bank 13.76% 6.6% Jun2013 49 r-[ L _F----- 29.63
4.99 Nov27 last 48 months
995 Jun19 7.47
Fifth Third 7.47% 1.9% ' ot
. 9% 0.99 N ——/ A T 09 v+-[  }----- 215
: May01 last 48 months
. 8.97 0‘3’t15 Last time higher 8.27
Goldman Sachs 8.27% 3.8% ~~ Oct2013 179 v - F------- 21.46
L.79 Jun05 last 48 months
Octl5 | ast time higher
6.95 9 6.95
JP Morgan 6.95% _ 3.2% D Dec2012 131 v [T F------- 20.52
131 Jui24 last 48 months
851 Oct15 | ast time higher 851
Keycorp 8.51% 2.8% ﬁ“*vﬁvvw’mbwL Sep2013 282 v -[L_}-------- 27.26
282 Julo3 last 48 months
. 13.03 OC’t15 Last time higher 13.03
Morgan Stanley 13.03% 6.8% 279 Jun2013 379 r - I 1------ 26.47
7 Aug21 last 48 months
541 Fefos 513
PNC Financial 5.13% _ 2.4% s AN e LI 1------ 1701
i Sep04 last 48 months
1105 OGL7 5.62
Regions Financial 5.62% ‘ AN A 364 L} ------ 29.69
4.26 Sepl0 last 48 months
. 10.15 0‘3;15 Last time higher 10.15
SunTrust 10.15% 4.6% 17 S = Jan2013 13- L _}------ 26.4
73 May08 last 48 months
. 8.74 . OC’tl5 Last time higher 8.74
State Street 8.74% 5.4% Jun2013 223 k- ]------- 19.69
223 Sep04 last 48 months
18.15 Mar06 12.36
UBS 12.36% _ 8.8% 228 J 48monthlow 508\ oo~ 27.33
’ Sep24 last 48 months
. 6.91 Oct15 [ ast time higher 6.91
US Bancorp 6.91% 3.9% 074 A Nov2012 074 v[I___J-------- 18.85
) Jul24 last 48 months
. 753 0?15 Last time higher 753
Wells Fargo 7.53% 4.1% 13 Dec2012 W[ I_F------- 20.71
: Jun05 last 48 months

Source: FactSet
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Indicator

American Express

Bank of America

BB&T

Barclays

Bank of NY Mellon

Citigroup

Capital One

Credit Suisse

Deutsche Bank

Fifth Third

Goldman Sachs

JP Morgan
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Regions Financial

SunTrust
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Source: FactSet

Latest
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34133

1344

150

8737

194

9411

16031

2580

48955

365

1959

1932

995

304

1067

62697

2-Week Change

Bank MPD Statistics as of October 15, 2014

1-Year Trend

with min/max points

Volume (3—Month Expiry)

33%

55%

33%

240%

67%

340%
190%
140%

200%

110%

210%

_ 2500%

250%

11926
0

132589

0

6490

11011

15678

78527

9311

4011

25112

15351

21840

52517

2780

48955

4810

4635

4232

5339

2766

5746

0

121351
0

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

623 Fr-[I t-------- 4 20941

last 48 months
69827

7219 p I ]--------- 4 363160

last 48 months

611
190 P LT ]-------- 4 6903
last 48 months
3011
Y- - 4 15208
last 48 months
1185

50 HfJ----------- 4 17091

34133
1104 HIJ----------- 4 284278
last 48 months
1344
189 fff------------ 4 38646
last 48 months
150

0 q’n_ ___________ 4 14201

8737
62 H[F--—--------- 4 29575
last 48 months
194
BH}F----------- 4 19324

last 48 months
9411
26 [T F-------- 4 43413
last 48 months
16031
a3 v F--------- 4 119246

2580
66 ff------------ 4 76270
last 48 months
48955
27 r[IJ----- AR 4 84281
last 48 months
395
m8 [ ]---------- 4 12224
last 48 months
1959

20 [[F---------- 4 19649
61 F[[F--------~-- 4 13788

995
v F--------- 4 5370

6H[]----------- 4 6502
1067

1w Y ]--------- 4 20201

950 FIt---------- 4 167820
last 48 months
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Indicator

Aflac

AlIG

Alistate

Ameriprise

Chubb

Hartford Financial

Lincoln National

Met Life

Principal Financial

Progressive

Prudential

Source: FactSet

Insurance Company MPD Statistics as of October 15, 2014

Latest

12.28%

15.15%

9.83%

15.19%

9.43%

13.93%

16.63%

16.24%

12.69%

8.6%

16.3%

2-Week Change

1-Year Trend

with min/max points

MPD Standard Deviation (3—Month Expiry)
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hn_n
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12.28
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8.7

10.37
5.83
15.19
9.71
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6.43
13.93
8.68
16.63
10.28
16.24

10.08

19.04
8.31

11.32
6.2
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10.11

Oc’tlS
M/
Aug21
Octl5
ST ALS
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Decl2
Aug28
Octl5
Sepl7
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N4 AV W
Jul24
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e [
~
Jul31
Octl5
TSN
Aug28
Ocrt15
Jul24
Nov14
Jull0
Mar20
Jan09
Octl5
Jul24

Long-Term Range

with median, IQR, and max/min

Last time higher
Jun2013 7.29

Last time higher
Jun2013 8.7

5.83

Last time higher
Jan2013 9.71

Last time higher
Dec2012 6.43

Last time higher
Sep2013 8.68

Last time higher

Jun2013 10.28

Last time higher

Nov2012 10.08

8.02

6.2

Last time higher

Nov2012 10.11

12.28
rL1I]-------- 4
last 48 months

15.15
+rLI_}------- 4
last 48 months

9.83
F-{Xrt-------- 4
last 48 months
15.19
FCLC1-------- 4
last 48 months
943
FH{rlj--------- 4
last 48 months
13.93
r-C T F------- 4
last 48 months
16.63
r{ T t-------- 4
last 48 months
16.24
H{riJi--------- 4
last 48 months

12.69
k- |’_—|:|- ———————— 4
last 48 months
8.6

P F------- 4
last 48 months
16.3

3 E|:|' ————————— 4

last 48 months

Page 11 of 14

28.3

34.63

22.82
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18.33
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35.56

31.28

34.89

24.84
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Indicator
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Source: FactSet

Insurance Company MPD Statistics as of October 15, 2014

Latest
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-1.02

-1.44
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-0.68

2-Week Change

1-Year Trend

with min/max points

MPD Skew (3—Month Expiry)
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Long-Term Range

with median, IQR, and max/min

-1.24

-1.25

-1.39

-4.03

-1.56

Last time lower -1.07

Nov2011

-1.59

-1.52

Last time higher

Jul2012 —2.95

-3.54

-1.45

-0.89
F-=-- ---4 -032
last 48 months
—0v75
F--{M-------- 4125
last 48 months
—1'.02
F----[L J----- 4 -0.12
last 48 months
_1644
F----=--=-- {I}--4033
last 48 months
-0.76
F=-==-- ---4-021
last 48 months
—0'.48
F=-==- ----4-016
last 48 months
-0.63
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last 48 months
-0.67
Femmm == - - - 4 -0.23
last 48 months
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last 48 months
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Source: FactSet

Insurance Company MPD Statistics as of October 15, 2014

Latest
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2-Week Change
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Oct15
?

Julo3

Octl5

Decl2
[N

7/
Sepl10

TS

May22

Feb06

Sepl0

Octl15
[]

Feb06
A -
w

Augl4

Jul31

Oct15

WYN\N
Aug28

Octl5

Dec26

A

Jul24
Jull7

Jul10

Oct01

Octl5

7
Jul24

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

Last time higher
Apr2013

Last time higher
Nov2012

Last time higher
Dec2012

Last time higher
Sep2013

Last time higher
Jun2013

Last time higher
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Insurance Company MPD Statistics as of October 15, 2014
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