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Political Uncertainty and Volatility: Germany 1920 - 1940
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Political Cycles and Stock Prices

e Stock market prefers Republicans. Kerry vs Bush close election.

November 2-3, 2004
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FIGURE I
The S&P 500 is Higher under a Bush versus Kerry Presidency
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Source: Snowberg, Wolfers, Zitzewitz “Partisan Impacts on the Economy: Evidence From Prediction Markets and Close Elections” QJE, 2007
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Political Cycles and Stock Prices

e Stock market prefers Republicans....

Equity Market Responses to Electoral Shocks: 1880—-2004
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Political Cycles and Stock Prices I

e ....but excess return are higher during Democratic presidencies

Sample: 1927 - 2009
Rep Dem  t-diff

Average Excess Returns (%/year) 0.79 10.37  2.30
Average Real Div Growth (%/year) 4.17 5.93 1.29
Average P/D Ratio 32.00 28.95 1.4 (logs)
Average Volatility (%/year) 15.48 14.39  1.67
Median Excess Return (%!/year) 7.75 16.11 -
Median Nominal Dividend Growth (%/year) 7.00 7.92 -
Median P/D Ratio 26.83 23.62 -
Median Volatility (%/year) 12.08 11.66 -

See also: Santa Clara and Valkanov “Political Cycles and the Stock Market” Journal of Finance, 2003
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Political Cycles and Stock Prices: Belo, Gala, and Li (2009) I

e BGL sort stocks depending on a their industry exposure to government spend-
ing.

e Use Benchmark Input-Output Accounts released by Bureau of Economic Anal-
ysis to compute

Sales in industry 7 generated by government spending

GOV, = — ;
Total sales in industry %

— Captures both direct and indirect effects

e Compute average returns over democratic and republican presidents across firms
with large and small exposure to government.

e Perform standard asset pricing tests.
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Table 1: Summary Statistics of Sample Variables

This table reports the summary statistics of selected variables in our sample across all years and across presidential terms. Firm is the average
number of firms in each month, tTEW and rVW are the equally-weighted and value-weighted average excess return respectively, Size is firm’s market
capitalization, B/M is the ratio of book equity to market equity, Mom is momentum, Lev is leverage ratio and Yb is profitability. It also reports selected
moments of the Gov factor, the measure of the firms’ level of market interaction with the government. Here 10th and 90th are the corresponding
average percentiles of the cross-sectional GOV distribution. The data is from July 1948 to December 2007.

Gov factor (in %)

Years President Firms tEW VW Size B/M Mom Lev YB Mean Std Med Max Min 10th 90th
49-07 All 2456 155 121 68 0.68 016 037 -013 114 118 83 989 00 1.0 255
Republican 2542 123 105 777 068 013 038 -022 113 117 84 99 00 09 255
Democratic 2333 201 144 55 0.68 020 036 -002 116 121 83 989 00 12 254

49—52 Truman(D) 81 194 196 78 097 015 040 - 627 729 45 669 02 1.7 122
53— 56 Eisenhower(R) 870 180 194 143 0.68 019 040 - 623 727 45 669 02 17 122
BT—60 Eisenhower(R) 884 115 91 245 037 013 033 - 824 9.02 64 8.0 02 17 158
61 —64 Kennedy/Johnson(D) 1220 124 129 254 048 0.0 032 014 1639 1272 141 8.0 04 15 299
65— 72 Johnson(D) 1607 319 107 247 070 029 033 013 1307 1284 95 791 01 14 283
69—-72 Nixon(R) 1740 =20 63 307 061 0.06 037 012 1360 11.77 116 676 00 1.8 293
73—176 Nixon/Ford(R) 3040 99 33 223 08 007 049 011 1238 12.03 89 99 00 12 259
77-80 Carter(D) 3097 313 154 249 090 024 048 012 840 1091 48 989 0.0 05 214
81 -84 Reagan(R) 3463 111 100 321 090 022 042 004 729 1051 35 866 00 03 184
85— 92 Reagan(R) 3897 116 184 407 083 007 036 -015 1311 13.06 98 84 00 09 281
89—-92 Bush(R) 2824 174 149 604 076 013 039 -019 1332 11.20 11.0 805 00 16 245
93 -96 Clinton(D) 3394 172 151 825 058 018 033 -017 1375 1230 106 713 00 1.2 285
97—-00 Clinton(D) 4014 147 163 1741 042 021 032 -029 1196 1124 92 713 00 12 250
01-04 Bush(R) 3374 244 13 2254 051 016 036 -128 1081 9.79 88 689 00 11 208
05—07 Bush(R) 2872 72 118 3063 0.7 013 030 -0.15 1275 1021 109 547 00 08 239
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Figure 2: High Minus Low Excess Returns of Government Portfolios Across presidential Terms

The figure plots the average value-weighted excess returns across presidential terms and for small and large firms of a spread portfolio that goes long

on firms that have a high exposure to the government sector short on firms that have a low exposure. The sample data are monthly from July 1948
to Dec 2007.
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Table 2: Industries with Highest and Lowest Exposure to the Government Sector

This table reports the ten Fama-French 48 industries with highest and lowest average exposure to the
government sector. The average GOV for each of the Fama-French 48 industries is computed as the total-
output weighted average of GOV at the 4-digit SIC level. Panel A reports the top ten highest GOV industries,
and Panel B reports the top ten lowest GOV industries. The data is from July 1948 to December 2007.

Panel A: Top 10 Industries with the Highest Exposure to the Government Sector

Rank | Industry GOV (%)
1 Aircraft 60.7
2 Defense 56.6
3 Shipbuilding and railroad equipment 26.8
4 Electronic equipment 21.6
5 Construction 21.3
6 Non-metallic and industrial metal minning 20.0
7 Precious metals 18.4
8 Fabricated products 174
9 Measuring and control equipment 16.6
10 Steel works 15.8

Panel B: Top 10 Industries with the Lowest Exposure to the Government Sector

1 Tobacco products 0.3
2 Candy and soda 1.1
3 Beer and liquor 14
4 Apparel 2.2
D Food products 2.6
6 Retail 2.8
7 Entertainment 2.9
8 Utilities 2.9
9 Agriculture 3.8
10 Textiles 4.7
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Table 3: Summary Statistics of Selected Macroeconomic Variables
This table reports the summary statistics of selected macroeconomic variables across all years and across presidential terms. GDP is the growth rate
of gross domestic product, Consumption is the growth rate of consumption (Nondurables and Services), Gov Spend. is the growth rate of government
consumption expenditures and gross investment, Gov Spend. is the growth rate of Federal government spending, Defense is the growth rate of national
defense spending, Non Defense is the growth rate government of non defense spending, Rf is the annualized nominal one-month Treasury bill rate,
and Inflation is the annual inflation rate. All values in Panel B are in percentage and all growth rates are per annum, per capita and in real terms.
Mean and Std are the average and the standard deviation of each variable respectively. The data is from July 1948 to December 2007.
GDP Consumption ~ Gov Spend. Defense Non Defense Rf Inflation
Years President Mean Std Mean Std Mean Std Mean Std Mean Std Mean Std Mean Std
49-07 Al 213 232 195 116 184 567 148 1356 1.81 804 4.8 289 3.7 3.03
Republican .61 233 179 116 044 289 -08 6.06 177 778 512 313 3.78 2.60
Democratic 289 212 218 116 387 784 489 1973 1.86 857 447 253 3.77 3.63
49 — 52 Truman(D) 318 417 1.58 098 1527 1506 30.12 4225 -043 19.59 1.37 0.25 265 4.00
53— 56 Eisenhower(R) 147 333 191 111 -253 596 -624 912 -1.10 1333 168 0.66 084 1.56
57-60 Eisenhower(R) 083 328 112 113 096 194 -177 283 570 1924 258 0.73 194 0.67
61— 64 Kennedy/Johnson(D) 3.09 1.77 223 124 244 180 -048 478 913 728 287 0.60 116 042
65— 72 Johnson(D) 390 1.79 342 1.08 447 298 554 813 002 3.8 452 058 329 1.16
69— 72 Nixon(R) 1.83 212 242 106 -249 116 -932 273 219 340 533 142 461 1.49
7376 Nixon/Ford(R) 1.62 337 171 201 026 139 -284 242 126 256 646 128 821 3.17
77-80 Carter(D) 217 257 164 150 087 074 125 157 317 228 849 284 10.38 3.08
81 —84 Reagan(R) 212 3.8 186 161 147 134 549 1.15 -098 425 1097 2.60 512 2.53
85—92 Reagan(R) 285 041 266 038 327 273 38 380 023 473 643 094 344 1.59
89—-92 Bush(R) 095 179 093 1.09 0.67 139 -280 234 522 290 633 223 418 151
93 —96 Clinton(D) 198 076 153 032 -1.05 08 -5.08 1.8 -1.95 035 440 123 282 0.35
97 —00 Clinton(D) 3.00 035 27 062 125 096 -201 208 123 119 517 053 235 0.8
01-04 Bush(R) L.16 128 1.62 058 195 123 543 205 269 210 1.92 131 227 0.74
05—-07 Bush(R) 1.62 051 190 033 042 08 091 050 040 200 415 1.02 335 0.77
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July 1948 to Dec 2007.

Table 5: Summary Statistics of Government Portfolios

Panel A: All Years (714 Months)

This table reports the time series averages of average returns and median characteristics of six government portfolios double sorted on GOV and firm
size across all years (Panel A) and across Republican (Panel B) and Democratic (Panel C) presidential terms. The cutoffs used to form portfolios
are 33.3'" percentile and 66.7¢" percentile of GOV at the industry level, and the median for firm size. rTEW and rVW are the equally-weighted and
value-weighted average excess return respectively, Mkt Share is the average portfolio market share (across all firms in CRSP), Firms is the average
number of firms in each month, GOV is the firm’s exposure to the government sector, Size is the firm’s market capitalization, B/M is the ratio of
book equity to market equity, Lev is the leverage ratio, Yb is profitability and IK is the firm investment rate. The sample data are monthly from

Portfolios
Size. GOV rEW VW Mkt Share Firms G-Exp Size B/M Lev YB IK
Small Low 10.85 9.44 1.36 476 0.02 3.15 1.06 045 0.1 0.22
Small Mid 11.46 9.74 1.67 604 0.09 3.16 093 04 0.08 0.22
Small High 13.25 10.09 2.16 774 023 318 09 035 0.09 024
Large Low 824 7.22 12.79 138 0.02 6.1 0.6 0.3 0.18 0.24
Large Mid 827 7.31 23.42 196 0.09 6.16 0.68 0.33 0.18 0.21
Large High 866 7.18 26.5 235 022 6.0 065 0.29 0.18 0.23
Panel B: Republican Years (420 Months)
Small Low 9.88  8.97 1.44 502 0.02 321 1.08 046 0.1 0.22
Small Mid 7.04 5.76 1.74 641 0.09 3.17 095 0.42 0.08 0.22
Small High 7.64 5.16 2.21 797 0.23 3.2 093 037 0.08 0.23
Large Low 854  7.58 12.48 136 0.02 625 06 03 019 024
Large Mid 6.48 5.39 23.32 193 0.09 629 071 035 019 0.21
Large High 5.07 4.05 27.48 234 022 6.22 066 03 0.18 0.23
Panel C: Democratic Years (294 Months)
Small Low 12.17 10.09 1.24 444 0.02 3.07 1.04 043 0.1 0.23
Small Mid 17.49 15.18 1.58 953 0.09 3.15 091 0.38 0.09 0.23
Small High 20.92 16.82 2.09 742 023 3.16 087 032 01 0.26
Large Low 7.82 6.72 13.22 140 0.02 59 061 03 017 0.24
Large Mid 10.72 9.92 23.54 201 0.09 599 065 03 017 0.2
Large High 13.57 11.45 25.15 237 022 582 0.64 0.27 0.17 0.23
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Panel A. Republican Years

Table 8: Fama-MacBeth Cross-Sectional Regressions

This table reports the results from Fama-MacBeth cross-sectional regressions of monthly stock returns on
lagged variables during Republican presidential terms (Panel A) and across Democratic presidential terms
(Panel B). GOV is the firm level exposure to the government sector, Size is the natural log of firm size, B/M
is the natural log of firm book-to-market ratio and Mom is firm momentum. The table reports the average
loading across each cross sectional regression and the corresponding t-statistic of the loading in parenthesis
with Newey-West correction. Adjusted R? are reported in the last column. The sample data are monthly
from July 1948 to Dec 2007.

(3.77)

(3.71)  (-3.03) (1.51) (5.02)

Intercept GOV Size B/M  Mom Adjusted R? (%)

1.09 -0.11 0.36
(3.28) (-0.36)

1.52 -0.09 0.28 0.81 3.95
(3.37) (-1.72) (3.50) (4.30)

1.54 0.10 -0.09 0.28 0.80 4.32
(3.43) (0.29) (-1.75) (3.48) (4.22)

Panel B. Democratic Years

1.47 1.87 0.45
(4.75) (3.68)

2.72 -0.24 0.13 0.82 3.87
(3.98) (-3.02) (1.40) (5.19)

2.49 1.64 -0.24 0.14 0.79 4.23
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The Need for a Benchmark Theoretical Model |

e Rampant political uncertainty in the past few years

— U.S.: Debt ceiling, fiscal cliff, Fed policy, Wall St & health care reforms, etc.
— Europe: ECB policy, banking union, structural reforms, bailouts, etc.

e Political news move markets

— Yet, no role for political news in finance theory

e How do political news affect stock prices?

— Cash flow channel: political news affect expected future cash flows
— Discount rate channel: political news affect the discount rate (cost of capital)

e Does political uncertainty carry a risk premium? How large?
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Outline I

1. Summarize a simple GE model of government policy choice (Pastor and Veronesi
(2012 JF, 2013 JFE)) and discuss its implications for asset prices

2. Present some preliminary evidence using Baker, Bloom, and Davis Policy Un-
certainty Index

3. Present evidence using options, based on Kelly, Pastor and Veronesi (2013, JF)
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Model: Pastor and Veronesi (2012, 2013) I

e Finite horizon [0, T']; continuum of equity-financed firms ¢ € [0, 1]

e Firm 7’s profitability (= growth rate of capital):
dB!/B} = (1 + g;) dt + odZ; + 01dZ;

g; = impact of government policy on average profitability

e Government can change policy attime 7, 0 < 7 < T,
choosing from /N potential new policies

g" for t <t
g =1 ¢" for t > 7 if old policy is retained
g" for t > 7 if new policy n is chosen, n € {1,..., N}
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Impact Uncertainty I

e Both ¢" and ¢" are unknown

e Prior beliefs:

gO ~ N(O,Uf])

e Posterior beliefs (Kalman Bucy filter):

g~ N (Z]}e, 6152) . where dg;, = 67520_15125 , 53 —

e If government changes policy at time 7,
beliefs about ¢; change from posterior of ¢" to prior of ¢"

g" ~ N(up,o.,) forn=1,...,N

1+t_1
03 o2
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Political Uncertainty I

1=y

. W
e Investors maximize E { - -

I
}, where v > 1, Wp = [ Bidi
0

¢ ‘““Quasi-benevolent” government maximizes

Wr 7
L —~

| policy n

max  C" x E, [
ne{0,1,...N}

C"™ = political cost of choosing policy n
(C" > 1 = cost; C" < 1 = benefit)

e (" is unknown forn = 1,..., N before time 7

— Uncertainty about C" = political uncertainty

e Prior beliefs: ¢" =log (C") ~ N (=102, 02) = E([C"] =1
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Learning about Political Costs I

e Fort € (ty, 7), agents observe signals about C":

ds; = c"dt +hdZz}, forn=1,...

— Steady flow of political news

e Posterior beliefs:
_9
'~ N (c;'f : Ct)

~1
n =2 p—177m 2 _ (1 | t—t
where dc¢;' =a;,h” cht : Opt = <02 + 52 )

e {7, = political shocks

— Orthogonal to economic shocks dZ;, dZ; ;
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Learning about {c',..., cN}

“political shocks”

Government chooses
policy n € {0,1,...,N}

Learning about g : Learning about g"
0 T T
{c!,..., N} revealed Agents
consume
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Utility Score I

e Result: Given any two policies m,n € {0,1,..., N},

= Higher mean and lower variance of g deliver more utility

Wi~ Wy
E, > E, ] |pohcyn — n">pn"
where (1" = utility score of policy n:
2
= =TT =) (y=1) n=1,.. N
0 o7
=gy (T=1)(vy=1)
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Optimal Government Policy Choice I

e Result: Government chooses the policy n € {0,1,..., N} to

max 1" —¢"

where " ="/ (v— 1) (T — 1)

e Corollary: Government changes its policy iff
2
O-T

(T—7)(y—1)

1.e., if the current policy is perceived as sufficiently unproductive

I R A

= Government provides “put protection” to the market

e Investors don’t know ¢" = cannot fully anticipate a policy change
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Three Types of Shocks I

e Result: Before time 7, SDF follows the process

dm = 74 & 7
_t — —’)/O'dZt -+ 0'71—7()dZt —+ Zl Uﬂ,ndZ?t
¢ n= 7

Capital shocks  Impact shocks Political shocks

1. Capital shocks: Fluctuations in aggregate capital (dB;)

2. Impact shocks: Learning about policy impact (dg;)
— Capital + Impact shocks = Economic shocks (d7;)

3. Political shocks: Learning about political costs (d¢}

— Orthogonal to economic shocks
— 0y — 0 when g — o0
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Stock Prices I

e Firm 7’s stock is a claim on the firm’s liquidating dividend B!

e Market value of stock i:

M = E "B,
T
e Complete markets = State price density:
1 _ I
Tt = XEt [WT ’Y] , where WT = /B%vd’l,
0

e Risk-free rate = 0 (equivalently, use risk-free bond as numeraire)

— Because no intermediate consumption
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A Two-Policy Example I

e Consider policies Hand L, with o, g > o0, 1.

e Choose p, z > 1,1 so that both policies yield same utility

e Parameters:

2% 10% 10% 5% 10% 20 10 5 5%

o, Oc [ o o T 7 y h o,1 04m

1% 3%
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The Probability of a Policy Change

100 T T T T o= ™ |
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The Level of Stock Prices: Economic vs Political Shocks I
3 | | | I I I I
= = = New risky policy more likely
New policies equally likely
"""" New safe policy more likely
2.8 7
2.6 7
a
= 241 .
2.2 N
2 i
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The Equity Risk Premium and Its Components I

I Capital shocks
[ Impact shocks
I Political shocks

Percent per year

0
-0.02 -0.015 —-0.01 —-0.005 0 0.005 0.01 0.015 0.02
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Policy Changes Allowed vs Precluded I

A. Total Risk Premium
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- -~ = = == ngh H
e o == \
7 Med H
\
’ vl Low H
o 6f vV No change |1
)
o
=
S
)
ol
3 L
-0.02 -0.0 0 0.01 0.02
Economic conditions (g;)
C. Return Volatility
30 ' '
= = = High H
——— Med H
_ 25} L EERREEK Low H
gi \\ ----- No change
g \
(o 20t
5 \
S
)
¥
10 : : '
-0.02 -0.01 0 0.01 0.02
Economic conditions (g )

B. Market-to—Book Ratio

3
28t
26¢
S 24f
= 2
2.2 = = = High H
Med H
2 N P d - e | rrrvrraa LOW H
== = NO Change
1.8 ' ; '
-0.02 -0.01 0 0.01 0.02
Economic conditions (g;)
D. Correlation
90 ' '
~
801 LN Med H
S Low H
Vo= No change
= 70ft |
&
z
A~ 607
50+
0 , , .
20.02  -0.01 0 0.01 002

Economic conditions ()




Pietro Veronesi Governments and Asset Prices page: 30

Empirical Analysis I

e Test model’s predictions about political uncertainty (PU)

— PU 1s higher in weaker economic conditions
— PU commands a risk premium, larger when economy is weak

— PU makes stocks more volatile and more correlated,
especially when the economy 1s weak

e Proxy for PU: Baker, Bloom, and Davis (2011)

— Weighted average of 3 components:
*x News coverage of policy-related uncertainty
*x Number of expiring federal tax code provisions
*x Disagreement among forecasters of inflation and govt spending




Pietro Veronesi

Governments and Asset Prices

page: 31

POLICY UNCERTAINTY INDEX
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Is PU Higher in a Weaker Economy? I

Table reports estimates of b and their ¢-statistics for

Specification 1: PU, =a+ bE; + ¢
Specification 2: PU, =a+bE; 4+ cPU;_1 + ¢

Measure of Economic Conditions

CFI -REC IPG P/E  -DEF

Specification 1

Specification 2

-0.31  -0.69 -20.95 -0.02 -0.75
(-7.24) (-5.12) (-4.10) (-3.38) (-8.61)

-0.05 -0.09 -2.90 -0.00 -0.09
(-3.90) (-2.75) (-1.85) (-1.58) (-3.06)
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Are Volatility and Correlation Higher When PU Is Higher? I

Table reports estimates of b and their ¢-statistics for

Specification 1: VCi=a+4 bPU; + ¢
Specification 2: VCi=a+bPU; +cVCi_1 + ¢

Correlation Volatility
EW VW  Realized Implied
Specification 1 0.17 0.15 0.01 0.08

(9.81) (7.25) (4.81) (5.27)

Specification 2 0.09 0.07 0.00 0.01
(6.43) (5.14)  (3.45) (2.53)
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Specification 1:

Are VOL and COR More Linked to PU in a Weaker Economy? I

Table reports estimates of b and their ¢-statistics for

VCt:CL+bPUtEt+CPUt+dEt+€t

Measure of Economic Conditions

CF1 -REC IPG P/E  -DEF

Correlation: EW
Correlation: VW
Volatility: Realized

Volatility: Implied

-0.03 -0.04 -3.53 -0.00 -0.00
(-2.41) (-0.96) (-2.36) (-0.00) (-0.08)

-0.03 -0.03 -3.54 -0.00 0.04
(-1.92) (-0.60) (-2.03) (-0.26) (1.28)

-0.00 -0.01 -0.39 -0.00 -0.00
(-5.46) (-4.39) (-4.52) (-3.74) (-3.17)

-0.04 -0.12 -3.48 -0.01 -0.05
(-4.50) (-3.69) (-3.18) (-5.48) (-1.91)
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Specification 2:

Are VOL and COR More Linked to PU in a Weaker Economy? I

Table reports estimates of b and their ¢-statistics for

VCt =a-+ bPUtEt + CPUt + dEt + GVCt_l + e

Measure of Economic Conditions

CF1 -REC IPG P/E  -DEF

Correlation: EW
Correlation: VW
Volatility: Realized

Volatility: Implied

-0.02  -0.03 -2.35 0.00 -0.00
(-2.04) (-1.07) (-1.97) (0.05) (-0.05)

-0.02  -0.03 -2.04 -0.00 0.02
(-1.48) (-0.79) (-1.54) (-0.10) (1.13)

-0.00 -0.01 -0.21 -0.00 -0.00
(-4.11) (-3.86) (-3.11) (-2.77) (-2.58)

-0.01 -0.05 -0.19 -0.00 -0.03
(-2.81) (-3.71) (-0.36) (-2.76) (-2.70)
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Is Political Risk Premium Higher in a Weaker Economy?

Table reports estimates of b and their ¢-statistics for

RH—l,H—h = a-+ bPUtEt + CPUt + dEt + €.

Measure of Economic Conditions

Horizon CF1 -REC IPG P/E -DEF
3 months -0.02  -0.05 -0.89 -0.01 -0.03

(-1.30) (-1.24) (-0.71) (-2.17) (-1.19)
6 months -0.04 -0.11 -2.50 -0.01 -0.09

(-2.09) (-1.53) (-1.17) (-3.18) (-1.97)
12 months -0.09 -0.21 -6.48 -0.02 -0.15
(-2.41) (-1.78) (-1.76) (-2.85) (-1.69)
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Conclusions I

e We develop a theory in which political news moves stock prices

e Political uncertainty

— commands a risk premium that is larger in a weaker economy
— reduces the value of the government’s implicit put protection

— increases stock volatilities and correlations, especially when the economy
1s weak and policy heterogeneity is large
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Brogaard and Detzel (2015): Further evidence I

e Motivated by Baker, Blume, and Davis (2013) and Pastor and Veronesi (2012,
2013), Brogaard and Detzel (2015) further study the impact of political uncer-
tainty on stock returns.

e They begin with investigating the determinants of EPU index
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Table 1 Economic Determinants of EPU Index

Panel A: Standardized regressions of EPU on uncertainty and business cycle variables

(1) (2) (3) (4) (9) (6) (7) (8)

VX0 0.41 0.27+
(8.08) (3.75)
VAR 0.34 —0.01
(6.59) (—0.21)
TERM 0.40* 0,07+
(8.03) (5.59)
DEFAULT 052+ 0.20*
(11.17) (2.99)
RREL —0.34 —0.07
(—6.62) (—1.35)
CFl —0.33+ —0.08
(—6.51) (—1.29)
Log(D/P) 0.23++ 0.17+
(4.26) (3.56)
N 324 336 336 336 336 336 336 324
Adj.-R? 0.17 0.11 0.16 0.27 0.11 0.11 0.05 0.39

(Source: Brogaard and Detzel: The Asset-Pricing Implications of Government Economic Policy Uncertainty, Management Science, 2015)
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Changes to EPU and Market Returns I

e Regress log excess return zr; on changes in EPU and controls:
xr; = a + BAEPU; + vControls; + &

Panel B: Regression of log excess market return on first differences of EPU and controls

(1) (2)

A EPU —0.10* —0.28%
(—2.09) (—3.63)
A VAR 0.21*
(2.07)
A VX0 —0.76%
(—13.65)
A TERM —0.10*
(—2.39)
A DEFAULT —0.16%
(—3.12)
A RREL —0.06
(—1.42)
ALog(D/P) —0.19%
(—3.81)
N 323 335
Adj.-R? 0.544 0.073

(Source: Brogaard and Detzel: The Asset-Pricing Implications of Government Economic Policy Uncertainty, Management Science, 2015)




Pietro Veronesi Governments and Asset Prices page: 42

Shocks to EPU and Market Returns I

e Because I PU, 1s persistent, BD extract shocks to EPU as the real pricing factor
for stock returns, through the estimation

EPU; = a+ B1EPU;_ + By EPU, o + B3EPU_3 + B4EPU_y + ;7Y
— where theys use the “Bayesian Information Criterion” for the number of lags.
— PPV is the shock to EPU .

e In addition, BD use factor mimicking portfolios:

— For instance, for EPU one run

EPU
on = appy + Bepu X1+ M

— where zr; 1s a set of excess returns on some “basis’” assets. Then defines
Fepus = Bepu o1y
e Finally, inference uses a standard GMM procedure:

— From no-arbitrage
E [Ritmt] = O

— where the pricing kernel is

my = a+b(fi — E(f1))
and factors are portfolios of stocks.
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The Economic Policy Risk Premium I
Table5  GMM Estimations of Linear Asset-Pricing Models with Economic Policy Uncertainty
(1) (2) (3) (4) (%) (6) (7) (8)
Panel A: Pricing kernel coefficients
MKT —7.03 577 —13.21% —18.41 —10.36* —12.65* —17.72% —6.41
(—4.34) (—2.95) (—3.16) (—4.08) (—4.11) (—4.63) (—-3.31) (—2.79)
SMB -1.36 -0.73 —2.85 —2.86 -3.59 —7.99 —7.58* 0.91
(—0.71) (—0.36) (—1.36) (—1.33) (—1.52) (—3.09) (—2.91) (0.42)
HML —10.77+ —9.85 —13.21% —14.12+ —13.94 —20.26* —19.70* —10.85*
(-3.31) (=2.97) (-3.8) (—4.2) (—3.59) (—4.77) (—4.77) (—3.08)
UMD ~3.57 —3.54* —4.18 —5.07 —5.25™ —0.35 —8.25™ —5.15
(—2.59) (—2.53) (—2.93) (—3.38) (—-3.21) (—4.69) (—3.96) (—3.15)
Lq 12.76*
(2.21)
Fepy 1.37 5.01 8.79 8.06* 2.51*
(1.02) (3.05) (4.57) (4.20) (1.80)
Fro -0.09 —0.22 -0.12
(—1.58) (—-3.31) (—1.18)
Fug -0.19 —0.78 —0.57
(—1.64) (—4.71) (—2.59)

(Source: Brogaard and Detzel: The Asset-Pricing Implications of Government Economic Policy Uncertainty, Management Science, 2015)
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MKT
SMB
HML
UMD
LiQ

FEPU

R VX0
R VAR

HJ distance
Std. err.

(Source: Brogaard and Detzel: The Asset-Pricing Implications of Government Economic Policy Uncertainty, Management Science, 2015)

(3.39)

0.05
(0.27)
0.60"
(2.51)

0.33
(1.15)

0.41
0.05

The Economic Policy Risk Premium I

(3.39)
0.07
(0.37)

0.5
(2.35)

0.35
(1.19)

—1.35

(~3.22)

0.40
0.05

0.90"
(3.18)

0.02
(0.1)
0.64
(2.80)

0.39
(1.33)

7050
(~2.91)

0.40
0.05

(3.05)

0.03
(0.16)
(2.75)

0.55°
(1.80)

140
(~3.23)

66,07
(~2.73)

0.38
0.05

Panel B: Estimated risk premiums (in % per month)

(2.99)

0.01
(0.07)

(2.72)

0.44
(1.50)

—21.40%
(~2.46)

0.39
0.05

0.52°
(1.87)

0.07
(0.41)

0.74
(3.25)
0,64+
(2.02)

1,03
(~2.48)

1135
(~1.47)

0.40
0.06

0.56°
(1.87)

0.05
(0.29)

(3.10)
0.60*
(1.88)

096
(~2.26)

3456
(~1.51)

~11.22
(~1.40)

0.40
0.06

(3.44)

0.03
(0.14)

(2.86)
0.57*
(1.83)
—1.87+
(~2.24)

15
(=3.40)

0.41
0.06
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Kelly, Pastor, and Veronesi (2015): Political Uncertainty

e Empirically analyze whether / how uncertainty associated with political events
(national elections and global summits) is priced in the option market

— Why options?
* Short maturities
* Different strikes
— Why elections and summits?

* Can result in major policy shifts
*x Exogenous variation in political uncertainty

e Guided by an existing theoretical model of government policy choice

— Derive in closed form the price of a European put option whose life spans 7

— Analyze the price risk, variance risk, and tail risk associated with political
events, and their dependence on economic conditions and uncertainty




Pietro Veronesi Governments and Asset Prices page: 46

Option Pricing Implications of Pastor and Veronesi (2013)

e Option pricing formula under the assumptions of Pastor and Veronesi (2013).

— Formula 1s one page long. See appendix in paper.

e Compute three critical quantities:

1. Black - Scholes Implies Volatility: IV (AT M)
2. Variance Risk Premium: VRP = IV(ATM)* — E[V ariance(T)]
3. Implied Volatility Slope: Slope = IV (5%0TM) — IV (5%ITM)

e Two Policy example

— Each of these quantities depend on the state variables (g;, ¢-, ¢)
H 1

— Fix ¢ = prior = —507, and plot the variables on other dimensions
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Skewness of Returns
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e Options: 20 countries (from OptionMetrics)

— Put options on each country’s premier stock market index (for 15 countries)
or, if unavailable, ETF on the country’s MSCI index (for 5 countries)

e Political events

— National elections: parliamentary, presidential
— Global summits: G8, G20, European

e Economic conditions

— G DP: Realized real GDP growth (from OECD)

— F'ST': Forecast of real GDP growth (from IMF)

— C'LI: Composite leading indicator (from OECD)

— M KT Stock market index return (from Datastream)

e Political uncertainty: for elections only

— UNC": minus the poll spread (most recent opinion poll spread before the
election; if unavailable, then ex-post election margin)
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Table 1: Option sample

Start End

Country Index Date Date

Australia ASX 200 20040102 20120604
Belgium BEL20 20020102 20120831
Brazil MSCI Brazil 20060525 20120131
Canada MSCI Canada 20060302 20120131
Finland OMXH?25 20020102 20120831
France CAC 40 20030414 20120831
Germany DAX 20020102 20120831
Italy FTSE MIB 20061011 20120831
Japan NIKKEI 225 20040506 20120604
Korea Kospi 20040503 20120131
Mexico MSCI Mexico 20071129 20120131
Netherlands AEX 20020102 20120831
Singapore =~ MSCI Singapore 20091118 20120131
South Africa  MSCI South Africa 20070524 20120131
Spain IBEX 35 20070514 20120831
Sweden OMXS30 20070126 20120831
Switzerland SMI 20020102 20120831
Taiwan TAIEX 20040102 20120131
UK FTSE 100 20020102 20120831
USA S&P 500 19900101 20120131




Pietro Veronesi

Governments and Asset Prices

page: 52

Table 2: Number of political events

Elections Summits
Total Total Parl. Pres. Total Euro G8/G20
All 271 64 57 14 216 170 74
Australia 6 1 1 0 5 0 5
Belgium 13 2 2 0 11 11 0
Brazil 9 4 2 4 6 0 6
Canada 7 2 2 0 6 0 6
Finland 1 0 0 0 1 1 0
France 27 6 4 2 21 21 7
Germany 25 5 5 0 21 21 7
Italy 24 3 3 0 21 21 7
Japan 10 4 4 0 6 0 6
Korea 8 2 1 1 6 0 6
Mexico 7 1 1 0 6 0 6
Netherlands 22 3 3 0 19 19 0
Singapore 2 2 1 1 0 0 0
South Africa 6 1 1 0 5 0 5
Spain 20 4 4 0 17 17 0
Sweden 19 2 2 0 18 18 0
Switzerland 24 5 5 0 20 20 0
Taiwan 2 2 1 1 0 0 0
UK 24 4 4 0 21 21 7
USA 15 11 11 5 6 0 6
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control treatment

AN AN

Option-Market Variables I

e Issue: Option variables may be high/low for reasons unrelated to political events

—> control using neighbouring options that do not span political event

control

a—s a b—s

7: political event date ;
a, b, c: option expiration dates

e Implied volatility difference:

e Same computations for other quantities:

- ]
IVDT:IVb—é(IVanLIVC),

where IV, = average implied volatility before 7.

— Implied Volatility Slope difference: SlopeD.
— Variance Risk Premium difference: VRPD
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Put Implied Volatility
| | -E-1V no event
- --RV no event
= —f
"""""""""""""""""""""""""""""""""""""" VRP
\ \ \ \ \ \ \
20 25 30 35 40 45 50

Moneyness (IAl)
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Put Implied Volatility
| | -5-1V no event
---RV no event
-1V event
---RV event
= —
= —1
"""""""""""""""""""""""""""""""""""""" VRP
\ \ \ \ \ \ \
20 25 30 35 40 45 50
Moneyness (IAl)
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Put Implied Volatility
| | -5-1V no event
---RV no event
-1V event
---RV event
—8
= —1
"""""""""""""""""""""""""""""""""""""" VRP
\ \ \ \ \ \ \
20 25 30 35 40 45 50
Moneyness (IAl)
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Put Implied Volatility

\ \
-5-1V no event

---RV no event
-1V event
---RV event

25 30 35 40 45 50
Moneyness (IAl)
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Table 3: Mean implied volatility differences

Weak minus strong economy

Al MKT GDP FST CLI

Panel A: All political events

Mean 1.43 257 194 222 3.00
(4.43) (3.79) (3.34) (3.78) (4.61)

Obs. 271 271 271 266 267

Panel B: Elections only

Mean 1.63 2.63 1.73 251 2.36
(3.13) (2.73) (1.78) (2.34) (2.39)

Obs. 64 64 64 59 60

Panel C: Summits only

Mean 1.42 2.68 2.13 240 3.25
(3.76) (3.27) (3.17) (3.56) (4.30)

Obs. 216 216 216 216 216
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Table 3: Mean implied volatility differences

Weak minus strong economy
Al MKT GDP FST C(CLI

Panel A: All political events

Mean 1.43 257 194 222 3.00
(4.43) (3.79) (3.34) (3.78) (4.61)

Obs. 271 271 271 266 267

e Economic significance:

— ATM treatment-group options are more expensive by 5.1% compared to
control-group options, on average
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Table 3: Mean implied volatility differences

Weak minus strong economy

All MKT GDP FST CLI

Panel A: All political events

Mean 1.43 257 194 222 3.00
(4.43) (3.79) (3.34) (3.78) (4.61)

Obs. 271 271 271 266 267

Panel B: Elections only

Mean 1.63 2.63 1.73 251 2.36
(3.13) (2.73) (1.78) (2.34) (2.39)

Obs. 64 64 64 59 60

Panel C: Summits only

Mean 142 2.68 213 240 3.25
(3.76) (3.27) (3.17) (3.56) (4.30)

Obs. 216 216 216 216 216
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Table 3: Mean implied volatility differences

Weak minus strong economy
Al MKT GDP FST C(CLI

Panel A: All political events

Mean 1.43 257 194 222 3.00
(4.43) (3.79) (3.34) (3.78) (4.61)

Obs. 271 271 271 266 267

e Economic significance:

— ATM treatment-group options are 7.1% to 9.0% more expensive compared
to control-group options when the economy is weak

— ATM treatment-group options are 0.1% to 1.2% more expensive compared
to control-group options when the economy is strong
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Table 3 (cntd.): Variance risk premium and implied volatility slope: Mean differencess

Variance risk premium (V RP D) Implied volatility slope (SlopeD)

Weak minus strong economy Weak minus strong economy
All MKT GDP FST CLI All MKT GDP FST CLI

Panel A: All political events

Mean 1.07 3.02 2.07 255 3.05 1.73 326 211 266 3.02
(2.61) (3.51) (2.80) (3.54) (3.63) (3.59) (3.11) (2.52) (3.08) (2.97)

Obs. 271 271 271 266 267 238 238 238 233 236

Panel B: Elections only

Mean 130 246 1.07 245 1.26 1.14 356 1.14 196 1.38
(2.59) (2.62) (1.11) (2.20) (1.25) (2.08) (3.69) (1.08) (1.71) (1.28)

Obs. 64 64 64 59 60 55 55 55 50 53

Panel C: Summits only

Mean 1.07 339 258 297 3.5 1.84 343 253 287 3.46
(2.15) (3.15) (2.92) (3.49) (3.74) (3.16) (2.58) (2.54) (2.83) (2.80)

Obs. 216 216 216 216 216 191 191 191 191 191




Pietro Veronesi Governments and Asset Prices page: 63

Table 3 (cntd): Variance risk premium and implied volatility slope: Mean differencess

Variance risk premium (V RP D) Implied volatility slope (SlopeD)
Weak minus strong economy Weak minus strong economy
All MKT GDP FST CLI All MKT GDP FST CLI

Panel A: All political events

Mean 1.07 3.02 2.07 255 3.05 1.73 326 211 266 3.02
(2.61) (3.51) (2.80) (3.54) (3.63) (3.59) (3.11) (2.52) (3.08) (2.97)

Obs. 271 271 271 266 267 238 238 238 233 236

e Economic significance (variance risk):

— ATM treatment-group options are 48.1% more expensive relative to the Black-
Scholes model, on average; control-group options are 36.5% more expensive
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Table 3 (cntd): Variance risk premium and implied volatility slope: Mean differencess

Variance risk premium (V RP D) Implied volatility slope (SlopeD)
Weak minus strong economy Weak minus strong economy
All MKT GDP FST CLI All MKT GDP FST CLI

Panel A: All political events

Mean 1.07 3.02 2.07 255 3.05 1.73 326 211 266 3.02
(2.61) (3.51) (2.80) (3.54) (3.63) (3.59) (3.11) (2.52) (3.08) (2.97)

Obs. 271 271 271 266 267 238 238 238 233 236

e Economic significance (fail risk):

— 5% (10%) OTM treatment-group options are more expensive by 9.6% (16.0%)
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Table 3 (cntd): Variance risk premium and implied volatility slope: Mean differencess

Variance risk premium (V RP D) Implied volatility slope (SlopeD)

Weak minus strong economy Weak minus strong economy
All MKT GDP FST CLI All MKT GDP FST CLI

Panel A: All political events

Mean 1.07 3.02 2.07 255 3.05 1.73 326 211 2.66 3.02
(2.61) (3.51) (2.80) (3.54) (3.63) (3.59) (3.11) (2.52) (3.08) (2.97)

Obs. 271 271 271 266 267 238 238 238 233 236

Panel B: Elections only

Mean 130 246 1.07 245 1.26 1.14 356 114 196 1.38
(2.59) (2.62) (1.11) (2.20) (1.25) (2.08) (3.69) (1.08) (1.71) (1.28)

Obs. 64 64 64 59 60 55 55 55 50 53

Panel C: Summits only

Mean 1.07 339 258 297 3.75 1.84 343 253 287 346
(2.15) (3.15) (2.92) (3.49) (3.74) (3.16) (2.58) (2.54) (2.83) (2.80)

Obs. 216 216 216 216 216 191 191 191 191 191
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Implied Volatility Difference I
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VRPD
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Implied Slope Difference I
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The Impact of Political Uncertainty
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Extensions I

e Multi-country setting with spillovers and FX

— Cross-border policy uncertainty spillovers in equity-linked markets
— Implications for foreign exchange options
— Theory and empirics

e Asymmetric information

— Government observes private signal of policy effects on macroeconomy

— Potentially relevant empirical distinction: elections vs. summits
e Reduced-form model comparison

— Our model nested in general jump-diffusion option pricing model
— Restrictions from pol. uncertainty absent from no-arbitrage pricing models
— These are strongly supported by data

e Event study

— Correlation among [V D,V RPD, SlopeD, ECON,UNC and Ret line up
closely with model-implied correlations
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Conclusions from Kelly, Pastor and Veronesi (2013) I

e Political uncertainty is priced in the option market in ways predicted by theory

e Options whose lives span political events offer valuable protection against
— price risk
— variance risk
— tail risk

associated with major political events

e This protection is more valuable

— when the economy is weaker
— when political uncertainty is higher
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Veronesi and Zingales (2010): Paulson’s Gift I

e The 2008 financial crisis witnessed the largest intervention of the U.S. govern-
ment in the financial sector.

e The stated goal was to restore confidence to our financial system, through a
massive transfer of resources from the taxpayers to the banking sector.

e From an economic point of view, such an intervention is justified only in the
presence of a market failure.

— If this market failure is present, then the government intervention should
create, not just redistribute, value.

e Did this intervention create value or was it simply a massive transfer of re-
sources from taxpayers to financial institutions?

e If it did create value, why?

e What can we learn about the possible cost of financial distress in financial insti-
tutions?




Pietro Veronesi Governments and Asset Prices page: 73

What we do I

e We estimate the costs and benefits of the U.S. government plan announced on
Monday, October 13, 2008.

— The plan included a $125bn preferred equity infusion in the ten largest U.S.
commercial banks

— A three year Government guarantee on new unsecured bank debt issues.
e Compute effect on the enterprise value of banks
— Estimate changes in the value of existing debt using liquid CDS spreads
e Controlling for the market and GE capital variation in CDS spreads with find:

1. The intervention increased the value of banks financial claims by $131 billion
2. Taxpayers cost of $25 -$47 billions
— = net benefit between $84bn and $107bn.

3. Net benefit arises from a reduction in the probability of bankruptcy, which
we estimate would destroy 22% of the enterprise value.

4. The big winners were the Citigroup’s and investment banks’ bondholders.
The losers were JP Morgan shareholders and the U.S. taxpayers.
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Table 1: The Revised Paulson Plan

Total 125.0

before June 30 2009.
Equity Price # of outstanding # of
infusion 10/14/2008 shares warrants
Citigroup 25 18.62 545 0.20
Bank of America 15 26.53 5.02 0.08
JP Morgan Chase 25 40.71 3.73 0.09
Wachovia 5 6.31 2.15 0.12
Wells Fargo 20 33.52 3.32 0.09
Bank of NY Mellon 3 34.76 1.15 0.01
State Street Corp 2 56.69 0.44 0.01
Goldman Sachs 10 122.9 043 0.01
Morgan Stanley 10 21.94 1.11 0.07
Merrill Lynch 10 18.24 1.60 0.08

Dilution

factor

0.96
0.98
0.98
0.95
0.97
0.99
0.99
0.97
0.94
0.95

Equity infusion is the amount of money (in billion of US$) the Government will invest in each of these banks
according to the revised Paulson Plan. The price is the market value of common equity stock at closing on
10/14/2008. The number of shares (in billion) are as of 9/30/2008 as from the latest company filings. The number
of warrants is 15% of the equity infusion divided by the price of common on 10/14/2008. The dilution factor,
which is used to price the warrants, equal 1/(1+m/n), where m is the number of warrants and n the number of
shares. The amount of guaranteed debt is 125% of the sum of the short term debt plus the long term debt maturing

Guaranteed

debt

127.3
182.3
2717.9
15.9
76.0
3.6
54
80.9
17.8
32.1

819.1
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Why Government Intervention May Create/Destroy Value? I

e Stop a bank run

— Bank runs may be inefficient (Diamond and Dybvig (1983)) = an interven-
tion to stop a bank run may create value

e Who may be running?

— Not the depositors, but short-term creditors, who refused to roll over bank
debt. (Gorton and Metrick (2009)).

e s there any evidence of a bank run?

— Use CDS spreads to compute
P(n) = Prob(Default at time n |No default up ton — 1)

— For each bank, compute the “Run Index”
R,=P(t+1)—P(t+2)

— Normal times: R} < 0. “Run times” R > 0.
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The Run Index I
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Why Government Intervention May Create/Destroy Value? I

e Resolve inefficiency due to debt overhang

— Excessive leverage makes it hard to obtain new funds to exploit investment
oportunities

— Capital injection that resolves the debt overhang and reduces its deadweight
cost may create value

— — Increase in bank value higher than tax-payer costs.

e However, government intervention may be costly:

— Increase inefficiency by restricting banks’ decisions that may reduce profits.
— Add political criteria in lending decisions, reducing profitability.
— Delay or limit the transfer of assets to most efficient managers / firms.
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Event Study around the Announcment of Paulson’s Plan I

e Typically, event studies concentrate on equity (abnormal) returns.

— For highly levered entities, such as banks, equity is not sufficient to proxy
for enterprise value

— The impact of the announcement on the value of debt is important

e Problem: Bonds are quite illiquid, and so it is hard to measure the announcment
effect

e We use variation in liquid CDS spreads to compute the change in value of debt:
Corporate Debt + PV (Insurance) = Risk Free Debt
—> ACorporate Debt = —(PV;(Insurance) — PVy(Insurance))

e Given D(t) = existing debt that will still be outstanding debt at ¢, then

DS;(t ,
PV;(Insurance) = %1 Cl()(?()é )D(t)QZ-(O, 6)Z(0,t); i=0,1
=

— where Z(0,t) = zero coupon bond with maturity ¢;

— ;(0, t) = risk neutral surviving probabilty up to ¢ extracted from C' DS (t).
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Event Study around the Announcment of Paulson’s Plan I

e We need to control for other events taking place at the time.

e Use GE Capital CDS variation as control. Compute

APVEE(CDS)
PVEE(CDS)

Adj.APV(CDS) = APV (CDS) — PVy(CDS)

e Overall, the bonds gained $120bn in value.

— The bonds of the three old investments banks gained the most = $87bn.

— Among the old commercial banks Citigroup stood to gain the most, both in
level, $21bn, and in percentage of outstanding debt, 5.3%.
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Table 3: Change in the Value of Long Term Debt around the Announcement of the
Revised Paulson Plan

CDS rates refer to a five year debt instrument and are expressed in basis points per year. The source is
Bloomberg. The probability of default is calculated as (1- CDS rate/100)/(1- Recovery rate), where we
assume the recovery rate to be 20%. The adjusted gain is the present value of the reduction in insurance
costs paid on all the debt outstanding, with the actual structure of maturity, as a result of a drop in the CDS
rates, adjusted for the percentage reduction in GE cost. As a discount rate we use 3.5%. The debt and the
adjusted gain data are in billions of USS$.

5 year 5 year Long Term Debt Net Derivative Payables

10/10/08 " 10/14/08 Decline Decline Debt Gain Gain Net Deriv. Gain Gain

Citigroup 341.7 1446 1971 729 396.1 214 23.9 103.4 3.6 3.9
Bank of America 186.2 99.2 87.0 0.0 2577 4.2 5.1 26.5 0.3 0.3
JP Morgan 162.5 88.0 745 0.0 2554 3.6 4.2 85.8 0.8 0.9
Wachovia 267.5 109.2 158.3 341 1838 7.5 8.4 13.4 0.4 0.4
Wells Fargo 186.7 89.8 96.9 0.0 103.9 1.6 1.8 10.8 0.1 0.1
Bank of NY Melion 15.5

StateStreet 4.1

Goldman 540.0 201.7 3383 2141 1764 17.6 19.0 103.9 6.7 71
Morgan Stanley 1300.9 4271 873.8 749.6 202.3 516 54.4 68.4 11.8 12.5
Merrill Lynch 398.3 182.5 215.8 916 2325 13.0 14.3 55.6 2.6 2.8
General Electric Capital 590.0 465.8 124.2

CDX Index 213.0 176.8 36.2

Total 1,828 1205 1313 467.8 26.3 28.0

CDS spreadCDS spread Raw Adjusted LT GE Adj. CDX Adj. Amount GE Adj. CDX Adj.
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Panel A: Common Equity

Panel B: Preferred Equity

Average

10/10/2008

Citigroup 76.89
Bank of America 104.71
JP Morgan Chase 155.19
Wachovia 11.07
Wells Fargo 93.99
Bank of NY Mellion 30.48
State Street Corp 18.79
Goldman Sachs 38.01
Morgan Stanley 10.74
Merrill Lynch 25.20
Total 565.1
Average

Market cap

10/10/2008
Citigroup 9.48
Bank of America 11.28
JP Morgan Chase 532
Wachovia 5.90
Wells Fargo 0.34
Bank of NY Mellon
State Street Corp
Goldman Sachs 0.74
Morgan Stanley 0.30
Merrill Lynch 4.50
Total 37.9

Market cap Estimated

Beta
1.97
2.08
1.77
4.28
1.73
1.85
1.70
1.60
2.19
2.47

2.16

Estimated
Beta

1.35

0.19

0.45

1.27

0.36

0.79

Event Study on Equity

Raw
return
0.32
0.27
-0.02
0.23
0.18
0.31
0.31
0.38
1.27
0.16

Raw
return
0.37
0.22
0.12
0.20
0.22

0.21
1.13
0.39

0.36

Abnormal return

Beta =1
0.21
0.16

-0.13
0.12
0.07
0.20
0.20
0.27
1.16
0.05

0.23

Est. beta
0.10
0.04
-0.22
-0.24
-0.01
0.11
0.13
0.21
1.03
-0.11

0.10

Abnormal return

Beta =1
0.26
0.11
0.01
0.09
0.11

0.10
1.02
0.28

0.25

Est. beta
0.22
0.20
0.07
0.06
0.18

0.15
1.01
0.28

0.27

Value increase
Beta =1 Est. beta

16.1
16.9
-20.5
1.3
7.0
6.2
3.8
10.4
12.4
1.2

54.8

7.9
4.4
-33.6
2.7
-0.5
3.3
2.4
7.9
11.0
-2.8

-2.8

Value increase
Beta =1 Est. beta

24
1.2

000
(e e

2(ee
© Wwa

o

21
22
0.4
0.3
0.1

=90
Nw =
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Aggregate Results I

Change in Change in Change in Change in Reduction Net cost Net costof Cost of

the value the value of the value value of in the cost of unsecured extendend %

of common preferred ofdebt  derivative of deposit Total equity debt  deposit Total Net  Net

equity  equity liabilities insurance infusion insurance guarantee Benefit Benefit
Citigroup 7.9 2.1 214 0.7 11 333 48 3.0 04 82 251 12%
Bank of America 44 2.2 4.2 0.1 03 M3 1.2 0.2 00 14 98 0.5%
JP Morgan Chase -33.6 04 3.6 0.2 02 -294 1.8 0.6 03 27 321 1.4%
Wachovia 2.7 0.3 1.5 0.1 07 59 0.7 0.2 00 09 50 07%
Wells Fargo 0.5 0.1 1.6 0.0 02 13 1.5 0.0 00 15 01 0.0%
Bank of NY Mellon 3.3 0.0 00 33 0.1 00 0.1 33 12%
State Street Corp 24 0.0 00 24 0.0 00 00 24 0.8%
Goldman Sachs 7.9 0.1 17.6 1.3 00 270 0.1 3.5 00 36 23 21%
Morgan Stanley 11.0 0.3 51.6 24 08 66.0 1.4 2.1 00 35 625 6.4%
Merrill Lynch 2.8 1.2 13.0 0.5 04 123 1.7 1.3 00 29 94 1.1%
Total (pessimistic case -2.8 6.7 120.5 5.3 37 1333 3.8 10.8 07 473 860 0.8%
Total (oversight panel) -2.8 6.7 120.5 5.3 37 1333 284 10.8 07 399 934  0.8%
Total (optimistic case) -2.8 6.7 1205 5.3 37 1333 13.2 10.8 07 248 108.6  1.0%
Without Morgan Stanley
Total (pessimistic case -13.8 6.4 68.9 2.9 29 673 327 8.7 07 422 252 0.2%
Total (oversight panel) -13.8 6.4 68.9 2.9 29 673 24.2 8.7 0.7 336 3BT 03%
Total (optimistic case) -13.8 6.4 68.9 2.9 29 673 11.8 8.7 07 213 461 0.4%
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Taxpayer Costs and Aggregate Effect I

e Government receives securities in exchange of $125 bilion equity infusion.

— Preferred equity with 5% coupon, increasing to 9% after 5 years.

— 10-year warrants

e Valuation of these securities is sensitive to assumptions. We consider many
scenarios to obtain upper and lower bounds.
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Citigroup
Bank of America

Wachovia
Wells Fargo

Goldman Sachs
Morgan Stanley
Merrill Lynch

Total

Citigroup

Bank of America
JP Morgan Chase
Wachovia

Wells Fargo

Bank of NY Mellon
State Street Corp
Goldman Sachs
Morgan Stanley
Merrill Lynch

Total

Panel A: Optimistic

JP Morgan Chase

Bank of NY Mellon
State Street Corp

Our calculations

Equity Value of
Infusion Preferred
25 18.1

15 12.7

25 21.2

5 3.8

20 17.0

3 2.6

2 1.8

10 8.9

10 7.7

10 7.5

125.0 101.3

Panel B: Pessimistic

Theoretical Theoretical

Value of
Warrant

2.0
1.1
2.0
0.5
1.5
0.3
0.2
1.0
1.0
0.8

10.5

Our calculations
Theoretical Theoretical

Equity Value of
Infusion Preferred Warrant
25 16.5 1.5
15 9.6 0.9
25 17.3 1.3
5 1.9 0.3
20 14.0 1.0
3 2.0 0.2
2 1.4 0.1
10 7.2 0.6
10 6.2 0.7
10 5.8 0.6
125.0 81.9 7.3

Total
Theoretical
Value Claim

Total

Value of Theoretical

Value Claim

18.0
10.5
18.6
2.2
15.0
2.3
1.5
7.9
6.9
6.4

89.2

20.2
13.8
23.2
4.3
18.5
2.9
2.0
9.9
8.6
8.3

111.8

Taxpayer Costs and Aggregate Effect

Difference

Difference

7.0
4.5
6.4
2.8
5.0
0.7
0.5
2.1
3.1
3.6

356.8

Congr. Oversight Report

Total
Theoretical

Value Claim Difference

2 2000=_20=aaah
NA=2O_201NON®

a
w
N

Minimum between pessimistic
and Congr. Oversight Report

15.5
12.5
20.6

4.6

18.6

2.6
1.8
7.5
5.8
7.2

96.6

Value Claim Difference

15.5
10.5
18.6
2.2
15.0
2.3
1.5
7.5
5.8
6.4

85.3

9.5
4.5
6.4
2.8
5.0
0.7
0.5
2.5
4.2
3.6

39.7

9.5
2.5
4.4
0.4
1.4
0.4
0.2
2.5
4.2
2.8

28.4
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Cost of Debt Guarantee and Deposit Insurance

Table 7: Cost of the Bank Debt Guarantee Provided by the FDIC

The CDS rates, in basis points, are for a three year contract and are obtained from Datastream. All the
balance sheet information is as of 09/30/08, apart from Goldman Sachs and Merrill Lynch whose values are
as of 08/31/08. The total debt guaranteed is 125% of the short term unsecured debt. The total cost of the
Government guarantee is discounted value of the difference between the value of this guarantee (CDS rate
times the value of the debt guaranteed) minus the cost to the banks (75 basis points times the value of the
debt guarantee) over the period of the guarantee (the next three years). All values in billions of USS$,
exception made for the CDS rates.

Debt Insurance Deposit Insurance
Unsecured 3-year CDS Total Total Uninsured Total Savings
Short term spread Guaranteed Costof Non-nt. bearing Costof from Deposit
Debt 10/14/2008 debt Insurance Deposits Insurance Guarantee
Citigroup 101.9 155.9 127.3 3.0 56.8 0.39 1.1
Bank of America 145.8 79.1 182.3 0.2 75.9 0.03 0.3
JP Morgan Chase 222.3 82.3 277.9 0.6 127 1 0.28 0.2
Wachovia 12.7 117.3 15.9 0.2 19.1 0.00 0.7
Wells Fargo 60.8 74 .1 76.0 0.0 32.1 0.00 0.2
Bank of NY Mellon 2.9 3.6
State Street Corp 4.3 5.4
Goldman Sachs 64.7 227.7 80.9 3.5 0.0 0.00 0.0
Morgan Stanley 14.2 490.3 17.8 21 0.0 0.00 0.8
Merrill Lynch 257 213.5 32.1 1.3 0.0 0.00 0.4

Total 655.3 819.1 10.8 310.8 0.7 3.7
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Where Does the Value Come From? I

e One possibility is that the capital infusion and the renewed access to funds en-
ables banks to take advantage of the positive net present value lending opportu-
nities.

— Yet, we know from Ivashina and Scharfstein (2010) that the discretionary
lending of the major banks went down, not up during this period.

e Another possibility is to stop an inefficient bank run.
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Enterprise Change and Run Index I

4A: % Net Increase in Enterprise Value on Probability of Run

I I I
0 5 10
index of probability of a run

® % net increase in enterprise value —e—— Fitted values
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Enterprise Change and Past Performance I

4B: % Net Increase in Enterprise Value on Previous Stock Market

Performance
© e MS
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v
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I I
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® % net increase in enterprise value —eo—— Fitted values
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Computing Bankruptcy Costs I

e The value of a firm can be written as the value of an unlevered firm minus the
present value of bankruptcy costs.

% CF(?

L1+
5 H2<j(1 p@) _|_ H (1 p@)p5
J=1  (1+r)J (r+ps5) (147)°

V = — BC x P

— where P = |©

e Therefore, we have
Vi-Vo S Gy~ S Gy BC AP
Vo Vo Vo

e Exploiting the (limited) cross-sectional information, we obtain
AV?
Vi

— — 025" — .22 AP

e —> The cost of government intervention is about 2.5% of firm value.

e —> The bankruptcy cost is 22% of firm value.
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Calibrating a Merton’s Model I

e We calibrate a simple Merton (1974) model modified to take into account the
possibility of a liquidiyt shock (bank run) at the time of rolling over banks debt.

e We use this model for three exercises

1. Check the transfer of wealth from equity holders to bond holders due to a
pure capital infusion without any other deadweight cost.

— Model implies transfer of $30bn from equity holders (government) to
bondholders.

— But it cannot explain the changes in value of equity and debt as measured
in the data. = Additional benefits from eliminating bankrun

2. Check the model can explain the change in equity and debt around the an-
nouncment, and use it to compute the change in the probability of a run and
the recovery rate.

3. Use the estimated model to do conterfactuals: Could the government do any
better by using other policies?
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Figure 3: An Illustration of the Model

Assets A(1) move over time. At 7 there is the rollover of short term debt and deposits.
However, at this time, there is also a probability p of a liquidity shock, which reduces the
value of assets by x, that is, if the liquidity shock hits then 4(7s)=x A(Ts-). If at Ts
A(Ts)<Dg, there is default at 7. In this case, equity and long term debt holders are wiped
out, while short term bond holders receive A(7s). If A(Ts)>Dgs, assets A(t) evolve
according to a lognormal model until 7;. At 77, default occurs if A(77)<D;. In the
computations we further divide the short term debt in deposits and short term debt, while long
term debt include also other liabilities.

No Default at Ty,
LTDebt = Dy,

Liquidity shock
Payment at Tg

Default at Ty,
Equity =0
LTDebt = A(Ty)

>
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Default Probability and Recovery Rates from Merton’s Model I

Table 12: Change in the value of assets implied by the model

In the extended Merton (1974) model described in Appendix B, we choose the four unobservable variables
(value of assets today A(0), volatility of assets cA, probability of a liquidity shock p, and loss in case of a
shock x) to match the four observables: the market capitalization of each bank, the volatility of equity, the
estimated of market value of ST debt, and the estimated market value of LT debt. The estimated market
value of debt is computed from CDS rates. The first four columns report the value estimated by using the
October 10, 2008 data, while the second four columns the value estimated by using the October 14, 2008
data. The previous to the last column report the difference between the value of assets estimated the two
days and the last column reports the change in the value of assets as derived in Table 5 (common equity,
preferred equity, debt). All the § figures are in billions of US $. The volatilities and the probabilities are in
percentage terms. The recovery rate is the fraction of value recovered.

Values estimated on 10/10/2008 Values estimated on 10/14/2008 Estimated Actual

Asset Asset Prob of Recowery Asset Asset Prob of Recovery changes in changes in

Volatility Value run Rate Volatility Value run Rate asset value asset value
Citigroup 9.5 1,915 1.00 0.25 8.8 1,945 0.69 0.29 29.8 31.4
Bank of America 11.4 1,748 0.27 0.31 11.3 1,758 0.21 0.31 10.5 10.9
JP Morgan Chase 9.3 2,202 0.28 0.30 7.7 2,172 0.22 0.31 -30.0 -29.7
Wachovia 7.3 708 0.54 0.27 5.8 713 0.31 0.33 4.6 5.1
Wells Fargo 20.1 651 0.28 0.27 19.2 652 0.21 0.27 0.9 1.1
Bank of NY Mellon
State Street Corp
Goldman Sachs 8.0 999 1.91 0.23 7.2 1,024 1.25 0.26 24.6 25.6
Morgan Stanley 7.0 825 5.71 0.15 5.3 887 3.17 0.16 62.3 62.9
Merrill Lynch 7.8 803 1.50 0.24 6.2 813 1.04 0.28 10.3 11.4
Average 10.1 14 0.3 8.9 0.9 0.3

Total 9,851 9,964 113 119
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of USS.

Investment required

Net cost to taxpayers

5% 3 year Statistical Value at Risk
5% 3 year Economic Value at Risk

% of banks owned by Government

Table 13: Cost of Alternative Plans

Revised
Paulson

Plan

125

49

97

114

20%

Panel A: Target = adjusted reduction in CDS rates

Costs of Alternative Plans I

Original Paulson Plan:
Asset Purchase

no over
payment

3,084

0

123

373

20% over

payment
953

191

47

147

This table measures the Revised Paulson Plan along five dimensions and compares it along these
dimensions with four alternatives. The five dimensions are: the amount of funds required by the plan, the
ex ante cost of the plan for taxpayers, the statistical value at risk for taxpayers (5% probability of a loss in
three years under the actual probability), the economic value at risk for taxpayers (5% probability of a loss
in three years under the risk neutral probability, which subsumes the fact that the costs of funds in certain
states of the world is higher), and the percentage of ownership the Government would have acquired if it
invested in straight equity. All the plans in Panel A are constrained to deliver a reduction in CDS rates at
least as big as the adjusted decline reported in Table 3. All the plans in Panel B are constrained to deliver a
reduction in CDS rates at least as big as the raw decline reported in Table 3. All the figures are in billions

Pure
Equity
Infusion
261
65

189

236

40%

Long-term
Debt
for Equity
Swap
0
0

0

0

0
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Run Index Run Index

Run Index

The Run Index After the Crisis I
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Conclusion I

e There i1s need for more understanding of the impact of government uncertainty
on asset prices

e The macro-economic literature is also moving in that direction
— After Bloom (2009, Econometrica), large interest of uncertainty-based cy-

cles

— New research looks at the impact of policy uncertainty (e.g. tax uncertainty)
on business cycles

* Monetary policy may stop working in uncertainty-based business cycles,
if 1t does not reduce uncertainty.

e Testing asset pricing implications is tricky, as we need to know when the time
variation in beliefs occur




