FEDERAL RESERVE BANK OF MINNEAPOLIS

BANKING AND PoLICY STUDIES

Minneapolis Options Report — September 4™

The market-based probability of low inflation (less than one percent) over the next five years continued to
climb over the past two weeks. Median inflation expectations from market-based probability distributions
(MPDs), however, were effectively unchanged over the period. Standard deviations of the MPD of US
equity market returns rose noticeably in the past two weeks while statistical skew measures declined
sharply. Metrics from MPDs derived from exchange rates have moderated recently but remain elevated
relative to reading from early August.

Inflation

Median expectations for inflation from market-based probability distributions (MPDs) were largely
unchanged over the past two weeks. The current values are 0.64%, 1.01%, and 1.43% for the 1-, 2-, and
5-year tenors, respectively. The market-based probability of extremely low inflation (less than 1%) over
the next five years has begun to climb again and is near its highest level in the past six years (see figure
below).

Market Probability of Inflation < 1% for the next 5 Years
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Equity Markets

The S&P 500 declined more than 6% over the past two weeks as the selloff in the Chinese stock market
spread to other markets. The MPD standard deviation of the return distribution derived from options on
the S&P500 with a 6-month expiry increased noticeably during the period is at its highest level since the
fall of 2011 (see the figure below).
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Standard Deviation of the MPD Derived from Options on
the S&P500 with a 6-Month Expiry
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Skew measures associated with the MPDs of the return distribution of the S&P500 over the next 6- and
12-months also declined markedly in the last two weeks. These metrics are both at their lowest recorded
level since 2007. Similar trends were evident in the MPDs of the return distributions from the bank and
insurance companies we follow. The figure below shows the statistical skew measured from the MPD of
future returns derived from options on the equity of Bank of America. This measure has been steadily
falling since July and become noticeably more negative during the past month. Similar results are found
with other large US banking institutions.

Statistical Skew of the MPD Derived from Options on the
Equity of Bank of America
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Other Assets
e The standard deviation of the MPD of future returns derived from options on WTI crude oil
futures continued to increase over the last two weeks and the level has risen to over 32% (see the
figure below). Statistical skew has risen noticeably during this period and the median value of
the MPD of future returns is negative for the first time in over one year.
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Standard Deviation of the MPD Derived from Options on
WTI Crude Oil Futures Contracts
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The MPD standard deviations of the three foreign exchange rates we follow, which had generally
been declining during 2015, increased sharply during the week of 8/26 but have fallen slightly
since then. Importantly, all three measures remain elevated relative to the levels they were at
during the beginning of August.

Statistics for market-based probability densities associated with short-term and longer-term
interest rates have been largely unchanged over the past two weeks. Standard deviations and
skews from options on 5-year and 10-year Treasury notes continue to remain within the long-term
interquartile range of the various statistics.
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Inflation MPD Statistics as of September 02, 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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Medium-to—-Long Bond Price MPD Statistics as of September 02, 2015
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Indicator
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Short Interest Rates MPD Statistics as of September 02, 2015

Latest

1.31%

1.25%

0.89

18.49%

48.95%

1.63%

1.97%

1.57

32.12%

40.48%

Source: Bloomberg

2-Week Change

1-Year Trend

with min/max points

3 Month LIBOR (3-Year Expiry)

0.27%

=

_ 0.086%
ho
_ 2.7%

185 SRS
1.2 VAW
. Jan28
217 Febll
119 Aprl5
2.05 Jan28
0.4 Juno3
224 Feb04
AY 4
979 sep1s
67.85 S%\gf\"’\,/\’\m
48.07 Febo4
3 Month LIBOR (5-Year Expiry)
266 SR
~~
121 AUG26
244 Aug26
172 May20
253 U926
029 May20
e Mzs
A
2269 gefig
60.53 Nov12
27.48 a2

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

o2 v L ]----- 4 185

last 48 months

1.25
068 Fr--[ _[]------ 4 217
last 48 months
0.99
o4r-[L F------- 4 7.06
last 48 months
18.49
979 F - - - - -4 3835
last 48 months
48.95
761 F - - - -4 6785

last 48 months

1.63
094 - _]----+ 299
last 46 months

1.97
15k---[ € 1]----- 4 2.85

last 46 months
157

029 - [ }----- 4 4.1
last 46 months

32.12

17.66 F - - - - - -4 53.02

last 46 months
40.48
1068 F - - - -4 60.53

last 46 months

Page 3 of 16



Indicator

Spot

MPD Std Dev

MPD Skew

Market Prob of —20%
or More Decline

Volume

Spot

MPD Std Dev

MPD Skew

Market Prob of —20%
or More Decline

Volume

Spot

MPD Std Dev

MPD Skew

Market Prob of -10%
or More Decline

Volume

Equity Index MPD Statistics as of September 02, 2015
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Exchange Rate MPD Statistics as of September 02, 2015
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Metal and Energy Commodity MPD Statistics as of September 02, 2015
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Agricultural Crop Commodity MPD Statistics as of September 02, 2015
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Agricultural Livestock Commodity MPD Statistics as of September 02, 2015
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Bank MPD Statistics as of September 02, 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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Keycorp 16.07% _ 1.5% —AAWAD«,W—W%& 898 F{[]Y--------- 4 35.48
8.98 Nov26 last 48 months
18.78 A?ZB 1708
Morgan Stanley 17.08% _ 5.7% A~ A 897 F[ F--------- 4 4177
8.97 May27 last 48 months
14.53 Aug26 14,48
PNC Financial 14.46% _ 5.6% A A s j 745 F[[]-—-------- 4 2631
745 Sepl0 last 48 months
18.84 Sepo2 18,84
. . . - v
Regions Financial 18.84% _ 6.8% N\ /\.f 1009 F{I}---------- 4 39.37
10.09 May27 last 47 months
15.82 Aljfze 155
SunTrust 15.5% _ 5.5% ' A 2 782 b F--------- 4 34.43
7.82 Nov26 last 48 months
1605 Aug26 1554
State Street 15.54% _ 5.1% M 88L k []---------- 4 27.95
881 o554 last 48 months
19.02 Mar06 13.36
UBS 13.36% ’ 87 v L J--------- 4 39.87
8.7 Sep24 last 40 months
13.31 Sep02 1331
US Bancorp 13.31% _ 5% 6.58 [ - Y oo 4 26.01
6.99 Jull5 last 48 months
14.79 Aug26 13.66
Wells Fargo 13.66% _ 5.1% , A 706 I} ---------- 4 2837
73 Aug05 last 48 months
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Bank MPD Statistics as of September 02, 2015

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

MPD Skew (3—Month Expiry)

-0.32 Ap-l’l5 -0.96
American Express —0.96 -0.39 ‘ WW-"‘-‘*’\ 127 be- - Lo I} --4-02
~0.96 Sep02 last 48 months
-0.07 Ma,r\25 -0.99
Bank of America -0.99 -0.53 ‘ AT 17 b= oo [T }--+-002
—0.99 Sep02 last 48 months
~0.22 Dec10 -0.8
BB&T -0.8 _ 0.097 “"'WW’SWW 154 b - o - - B F----4 -015
-1.53 Aug05 last 48 months
031 Sep02 031
Barclays 031 0.81 ‘V“'VA’WYWWE 251 b---[IF-T----41%4
—251 Feb25 last 48 months
032 Jan28 -1.02
Bank of NY Mellon -1.02 -0.21 ‘ 156 F---[]------ 4032
-1.09 Julls last 48 months
. -0.37 A2z -1,01
Citigroup -1.01 -0.21 ‘ e VT °g 123 b ------ [I]---4 -02
i Aug26 last 48 months
-0.32 Oct29 -0,79
Capital One -0.79 -0.081 ‘ VWM~ -138 k- - - - - {I3----4-016
-1.09 Julog last 48 months
0.89 Jan07 0.1
Credit Suisse 0.1 _ 0.93 -207 k=== - [T F----408
-1.58 Apr01 last 48 months
035 Jun26 -0.74
Deutsche Bank -0.74 -131 r---__ L }----- 4035
-1.06 Mar18 last 43 months
219 Feb04 111
Fifth Third -1.11 -0.45 i 149 F T{]--------- 4 219
-1.49 Nov26 last 48 months
~0.57 Nov26 ~1.09
Goldman Sachs -1.09 -0.43 ‘ 138 p-------{L}--4-034
-1.09 Sep02 last 48 months
-0.46 Jar.128 -1.16
JP Morgan -1.16 -0.41 ‘ WM 144 p--Jo o -[I}--4-033
-116 Sep02 last 48 months
017 Jan07 ~0.42
Keycorp -0.42 | 0.011 224 p------ CIJ---4o028
-159 May13 last 48 months
-0.48 Apr29 -1.12
Morgan Stanley -1.12 -0.53 ‘ 12T -- {I1---4-025
-l12 Sep02 last 48 months
~0.39 Sep04 -1
PNC Financial -1 ~0.24 ‘ VWAV 151 k----- Y} --4 030
-1.29 Sepl0 last 48 months
oes 0415 —0.62
Regions Financial -0.62 ‘ 0.0037 194 b === El'_—l _____ 4068
-1.54 Feb25 last 47 months
~0.26 Decl7 ~0.97
SunTrust -0.97 -0.21 ‘ 116 k- -2 -[ L _}----4-026
-1.05 Nov19 last 48 months
022 S§% -98
State Street -0.8 -0.029 ‘ v w 23 bommmm - - {I--4 -013
—231 Dec24 last 48 months
091 Dec31 ~0.04
UBS -0.04 w‘v‘*“'ﬁ-“cﬁ-@d‘- 336 F-=-===-- [ --+ 097
-2 Nov26 last 40 months
0.2 Decl7 ~0.92
US Bancorp -0.92 -0.53 ‘ 145 - - - - - FT3----4-02
-126 Aug12 last 48 months
-0.56 May20 -13
Wells Fargo -13 -0.7 ‘ MWWV \ -1.34 p- - - - - A [T 1--4-04
-13 Sep02 last 48 months

Source: FactSet Page 10 of 16
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Bank MPD Statistics as of September 02, 2015

Latest 1-Year Trend

with min/max points

2-Week Change

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

Sep02
8.77
8.77% _ 5.1% W
157 gtz
1001 Ocl15
10.62% 5.2% A ad
3.14 Jun24
Sep02
9.77
182 Jul22
. 18.72 %
13.85% A AN
233 Feb1l
.35 Oct15
8.14% 3.9% MM J\/f
112 Jun24
Sep02
9.94
9.94% _ 5.2% _J\,\/V\N\,\MJJP
2.32 Apr29
Sep02
9.73
9.73% _ 4.9% _AM
209 5ov5a
Augl2
14.83
11.34% _ 1.6%
2.87 Nov26
Aprls
10.06% e
5.74 Aug28
0ct20
118
7.82% _ 3.2%
118 Nov12
Sep02
9.74
9.74% _ 5.7% AN
2.18 May27
97 Aug26
9.62% 5.7%
2.08 Apr29
Sep02
13.06
13.06% _ 2.7%
192 Nov26
Aug26
13.01
12.33% _ 7%
2.57 May27
Sep02
9.39
9.39% _ 6.3% MW\_AJ
143 s5p04
15.09 joz
15.09% 9.4% AN
3.34 May27
Sep02
10.89
10.89% _ 6.8% A i
1.95 Nov26
Aug26
10.52
10.06% _ 5.1% _ M
226 sghi10
Mar06
7 28% 18.15
153 Dedal
Sep02
7.89
7.89% _ 5.9% _M
115 sefio
Aug26
9.18
8.34% _ 5.9% M
145 ooz

Long-Term Range

with median, IQR, and max/min

8.77
153 v {0} - AR
last 48 months
10.62
sBv{I__|--------
last 48 months
9.77
168 IF - = - --------
last 48 months
13.85
238 k--[DT1-------
last 48 months
8.14
112 ¢ —|]:|—' ————————
last 48 months
9.94
18 v I F--------
last 48 months
9.73
164 F[J-Y-------
last 48 months
11.34
287 +-{}  }F-------
last 48 months
10.06
49 - 1------
last 43 months
7.82
09 F-[[F--------
last 48 months
9.74
179 v I} |
last 48 months
9.62
131 {0 1- B
last 48 months
13.06
192 v+ -[T}- S
last 48 months
12.33
257 v-[_]-------
last 48 months
9.39
143 v [ ]-- M
last 48 months
15.09
334 + I - A
last 47 months
10i89
173+ }--------
last 48 months
10.06
226 + -[11- A
last 48 months
7.28
1583 r-{C F-------
last 40 months
7.89
074 +[F - S A
last 48 months
8.34
B3 ]----------

last 48 months
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Bank MPD Statistics as of September 02, 2015

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)
32713 15576
American Express 15576 ' 140% S T 63 k[ J---"------ 32713
0 last 48 months
. 138459 71259
Bank Of Amenca 71259 ‘ 75% 0 I|||||Ilu||I||||I"||"I|||I|||.||III|"||||III|I||| 7419 Eﬁ __________ 363160
last 48 months
815 6459 815
BB&T 150% 0 ...I.|.I||...I.||.|||III||.I||...I|......|I.|:|n|.|. 136 + 'tl:l' ________ 6490
last 48 months
11011 437
Barclays 437 _ 5400% |, | sff------------ 11011
0 YT [T R e | I B
last 48 months
13099 1600
Bank of NY Mellon 1600 3500% wlonl Mf]----------- 15678
0 P O N
last 48 months
140439 4920
Citigroup 4920 ‘ L I|||. N 1204 F[IJ---------- 150972
0 .
last 48 months
6937 335
Capital One 335 ‘ (A | s g F---------- 16299
0 i . ,
last 48 months
15145 408
Credit Suisse 408 _ 720% ||" [ ] offF----------- 15145
0 [P || | PRPRR P T P FPR
last 48 months
25112 6538
Deutsche Bank 6538 . [ . 182 M- - - - = = - - - 29575
0 , oot
last 43 months
7607 804
Fifth Third 804 T L 28 fff----------- 19127
0 PRUTTION | P [FTON 111X | T PO T | A
last 48 months
15187 15721 15187
Goldman Sachs 670% 0 ||||I|||I||||.I|I.|||||||I.|||||II||I||.|uu|I|.I.|| 296 +-[_F------- 28374
last 48 months
132116 6615
JP Morgan 6615 ettt | M3 rllfF---------- 132116
0 ) - ) last 48 months
3300 800
Keycorp 800 94% 0 ||||.||||. ...|.|.||||I.|..|I|..||||...|.. il 44 '_ ____________ 76270
last 48 months
48955 11363
Morgan Stanley 11363 91% i T I 27T v ]---------- 84281
0 -
last 48 months
. . 3466 1033
PNC Financial 1033 55% 0o il |.|||.|I||.|||.I|||||I|||I..|.II..|.||||I Brl F--------- 7855
last 48 months
47940 1536
Regions Financial 1536 74% | 20f-----c-----= 47940
0 e e
last 47 months
4808 2112
SUnTrUSt 2112 560% 0 ..I||||||I.||.....||||||I|.|I|||I||.||I.||..I|I|...|| 6L HI]----------~- 13788
last 48 months
2086 285
State Street 285 T ,|,, N 2 d----------- 5339
0 last 48 months
2034 124
uBs 124 0 ol | | | . ||||||..I|||I||||...I....||.u el 6HL}----------~- 6502
last 40 months
9927 743
US Bancorp 743 51% vt I.|.| I 72 -------- - 29201
0 last 48 months
62697 47248
Wells Fargo 47248 590% O I||II||||I|II..|..|II||II||.u..||||I||||....|||I||.| 950 '-[I] ___________ 167820
last 48 months

Source: FactSet
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Insurance Company MPD Statistics as of September 02, 2015

Latest 2-Week Change 1-Year Trend
with min/max points
MPD Standard Deviation (3—Month Expiry)
13.29 Aug26
12.94% _ 3.4% ’ A /\,j
71 May20
Octis
15.15
15.04% _ 5.6% ,M——N—vf
87 s&poa
Sep02
12.03 f’
12.03% _ 3.1%
6.34 Nov19
Sep02
152
15.2% _ 4.2%
898 oo
Aug19
8.98% E‘ 24.08 J
5.96 Noviz
Sep02
6
16% _ 3% Y N ,\/P
8.35 Junza
Aug26
15.86% _ 3% 1805 A g ,_v\,ﬁ
8.98 May27
Aug26
16.38% _ 4.8% 1659
9.4 Apris
Oct29
17.34
15.89% _ 6.8% AA r
8.26 May20
Aug26
12.24% j 1.3% 1288 r\,..\'_,\‘/\rg
5.79 Jun24
Aug26
17.36
16.17% _ 4.4%
10.09 ET.oY]

Long-Term Range

with median, IQR, and max/min

7.11

8.7

5.83

8.98

5.96

8.35

8.98

9.4

8.02

5.79

10.09

12.94
PO F--------- 4
last 48 months
15.04
M- -------- 4
last 48 months
12.03
+ -0} oo 4
last 48 months
15.2
| I 4
last 48 months
8.98
rMF---------- 4
last 48 months
16
rFrl--------- 4
last 48 months
15.86
r-Ct--------- 4
last 48 months
16.38
FO-T-------- 4
last 48 months
15.89
3 -|:|:|' ————————— 4
last 48 months
12.24
- Y oo 4
last 47 months
16.17
31 N e 4

last 48 months

Page 13 of 16

28.3

34.63

22.82

28.12

24.08

34.59

35.56

31.28

34.89

24.84

30.06



Indicator

Aflac

AlIG

Alistate

Ameriprise

Chubb

Hartford Financial

Lincoln National

Met Life

Principal Financial

Progressive

Prudential

Source: FactSet

Insurance Company MPD Statistics as of September 02, 2015

Latest

-0.97

-0.83

-0.76

-1.42

-0.78

-0.44

-0.95

-0.3

-0.47

-0.89

2-Week Change

1-Year Trend

with min/max points

MPD Skew (3—Month Expiry)

0.11

_ 0.44

0.14

-0.37
-1.17

-0.23
-0.97

-0.3

-15
-0.11
-1.44

0.09
-1.42
-0.09
-1.59
-0.07
-1.15
-0.46

—-0.96

0.21
-2.18

0.42
-2.75

-0.33
-0.96

S?B\M
A
VAR WL
Aug26
Dec31
Sep02
Aug26
Nov12
Dec31
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Auglg
Sep02
Jul22
I\
V\
Oct29
AuEOS
Aug26
Mar25
A
AT
Aug05
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A’l\ M NN
Nov05
Mar04
Nov12
Apr22
Augl2

Long-Term Range

with median, IQR, and max/min

-1.24

-1.18

-15

-4.03

-1.56

-1.59

-1.19

-1.45

-2.95

-3.54

-1.44

-1

boe L 1----

last 48 months

-0.97
(R A ----A
last 48 months
-0.83
F---- ----A
last 48 months
-0.76
R --4
last 48 months
—l'.42
F----[ITJ----- 4
last 48 months
-0.78
F====- --==
last 48 months
-0.44
R EREEEES 4
last 48 months
_0795
R I{1l---4
last 48 months
-0.3
F--=-=--- A
last 48 months
-0.47
F--=---- --4
last 47 months
_0689
bo-o---- CI1---

last 48 months

Page 14 of 16

-0.32

-0.03

-0.12

0.33

0.09

-0.09

0.15

-0.23

0.22

0.42

-0.33



Indicator

Aflac

AlIG

Alistate

Ameriprise

Chubb

Hartford Financial

Lincoln National

Met Life

Principal Financial

Progressive

Prudential

Source: FactSet

Insurance Company MPD Statistics as of September 02, 2015

Latest

7.02%
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11.94%

13.73%

7.12%

11.19%

2-Week Change

_ 3.1%

6.2%

4.1%

0

i

e
m

8.55
1.37

11.59
2.44

6.97
0.96
11.32
2.4
125
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10.95
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13.23
2.26
12.61

3.26

17.08
2.22

8.74
0.15

13.35
4.02

1-Year Trend

with min/max points

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

Octl5

o

Jun24

Octi5
Sepl10
PN

Sep02

A__~—A
~
Nov19

/\I\_/\"’\"V\—\I\-v\

Oct29

Aug19

Sep02
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Jun24
Aug26
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Long-Term Range

with median, IQR, and max/min

137 b[IJ----m-- -~ 4

9.46
244 v[I_F-------- 4
last 48 months
6.97
056 F{[J-~-------- 4
last 48 months
11.32
24 b [L}F--------- 4
last 48 months
3.69
055 k[ ---------- 4
last 48 months
10.95
204 )]------- 4
last 48 months
13.23
226 k- ]-------- 4
last 48 months
11.94
326 F{ I J-~--=--- 4
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399 F [T ]-2------- 4
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Insurance Company MPD Statistics as of September 02, 2015

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

Volume (3—Month Expiry)

13324 1557
1557 | | vonndal .| 386 l—f[l ——————————— 4 22718
0 last 48 months
69392 3564
3564 S | bt 432 lh] ——————————— 4 103998
0 last 48 months
4626 339
339 0 ittt bl 3 f------------ 4 68926
last 48 months
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% A 0y Mool B EM b
176 41% 0 .....II||.. ...|..I..|.|...|.|.||||||...|.|||.II.|.|| 5 "EI':" 4 1114
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a4 _ 100% o oo R I it 4 11114
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