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Concerns about Interest Rate Risk of Risky Assets

. dGeopoliticdanges following the end dMveradiicled a
worldwideecline in real-lengp interest thgsin turproduced
homprice bublaerss more than a dozen @untries

--- Greenspan (2010)

AoThe most direct transmi ss
pat h of futur e s hortlepriciagog s
risky assgtieh as in equity, credit, housing, and other risky ¢

---0Monet ary policy, financi al
ReservBank of New York Staff R¢@0dt4)
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What We Do

. Study Interest rate risk of individual stocks.

. Building on the insights on Duration from tivecioxed
literature since Macaulay (1938) and Hicks (1939)

- What determines equity duration?

. Study the behavior of Reaching for Dividends and

iImplications for interest rate risk.
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Existing Framework: the Timghape of Cash Flow

Distribution

. Stocks with low or zero current dividends: higher dividen
growth rates

. Stocks with high current dividends: lower dividencatgswt

- High current dividend stocks should be less sensitive to
rate movements, holding everything else the same.
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What We Find

. Stocks withigh dividentiave a larger empirical estohate
durationwith pricesiore sensitit@ interest rataovements

- Controllingor common stock market exposures, a 1%ndeclin

10yeailreasury yieldgsassociat@dh 1.35% increase in retu

of highldividend stocks, but with 1.12% decrease in rewrns ¢

dividengtocks

- Robustesults unexplained by the impact of interest rates

stock dividempowth rates and many other possible
explanations.

- Timevaryinglividend clientele appears an important dri
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Prices during oTap

Market Adjusted Returns on June 19, 2013
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- The empirical (modified) duration estimated by:

- Estimating on portfolio levels to reduce estimation err¢
. Sample

Measurement and Data

R,.- R, =a +Duration™? (- Dinterest) + 63 Factor + e,

- NYSE, AMEX, and NASDAQ common stocks, excluding penr
- July 196Bec.2014
- REITs and Japanese stocksdbsannple tests

Methodology 8
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Baseline results: Duration Estimates for Dividend
Sorted Portfolios 19632014

Low High High—Low
Dividends Dividends
Dividend Yield D/P
Duration! -1.112 0.0726 0.598 1.008 1.348 2.460%**
(-4.49) (0.30) (2.42) (3.71) (3.53) (4.70)
Duration? -0.911 -0.0724 0.323 0.572 0.694 1.605%**
(-3.93) (-0.31) (1.45) (2.76) (2.67) (4.18)
Dividend Payout D/BE
Duration’ -0.978 -0.628 0.454 0.396 0.873 1.851%%*
(-3.47) (-2.67) (2.23) (1.69) (3.53) (4.50)
Duration? -0.861 -0.653 0.285 0.108 0.543 1.403%%*
(-3.18) (-2.91) (1.55) (0.53) (2.77) (3.93)

Durationt controlsfor stock market returfactor, DuratioAcontrols for

Carhartfour factors.

Results are robust to further controls: investment and profitability factors

NBER recession

k% * indicate statistical significances at 1%, 5%, and 10% levels, respectively
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Rolling Window Estimates of Duration

Panel A Dividend Yield Sorted Portfolios

===e] ow Dividlend === High Dividend
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Response of Cash Flows to Interest Rate Movements

. ldeachanges in interest rates may lead to adjustments
f 1 r mOs pbtan, theraby fuitureodmms
- If declines In interest rates associate with increases in

dividend growtiates for high dividend stocks, they may
have highatterest ratgensitivity.

. However, empirically, declinaésterest rates associate wi
declinem dividendrowthrates for high dividend stocks,
working in the opposite direction.

11
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Dual Share Classes of Citizens Utilities (CU): A

Natural Experiment

- Dual share classes of CU: Series A pays stock divider
cash dividends

. Two special features:

- 0 Wh e ragivenr cash dividend per share is paid to Seri
shares, stodikvidends per share of equal fair value must b
paid durinthe samealendar year to Series A share."

- 0 S eA shaees would always be convertidta;@me into
Series ghares except between the dates of declaration a
record o& dividentb Series B shares" (Long, 1978, pp. 23

- Given the contractual cash ow structure, the |gasad on
Implieshe same market price in a fully rational, friction|
world.

12
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The Price Ratio of Cash Dividend Share to Stock

Dividend Share for CU

(1) (2) (3) (4) (5) (6)
Interest Rate -0.898%F*F  _(0.905%**  _().R36FF*
(-3.91) (-3.91) (-3.54)
Alnterest Rate -2.553% -2.515%* -2.320%
(-1.94) (-1.84) (-1.71)
Market -0.088 -0.043 -0.046 -0.118 -0.109 -0.102
(-0.87) (-0.36) (-0.38) (-1.09) (-0.83) (-0.77)
SMB -0.081 -0.108 -0.016 -0.054
(-0.42) (-0.55) (-0.08) (-0.27)
HML 0.128 -0.127 0.022 -0.352
(0.62) (-0.42) (0.10) (-1.15)
Momentum -0.010 -0.015 -0.003 -0.016
(-0.07) (-0.10) (-0.02) (-0.10)
CMA 0.214 0.410
(0.45) (0.85)
RMW -0.514 -0.642
(-1.27) (-1.56)
Intercept -0.003 -0.003 -0.008  -0.089%** _(.089%** _(.087***
(-0.13) (-0.13) (-0.35) (-16.99) (-15.70) (-14.61)
Observations 199 199 199 199 199 199
AdjR? 0.064 0.053 0.054 0.010 -0.005 0.007
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Potential Explanations Ruled Out

1. Cash flow uncertainty

2. Distance to default

3. Leverage (Financial and Operating)
4. Flight to safety

5. Industry effects

6. Tax

14




Are Dividends Special?

- What is special about dividend payments?
- Irrelevancy of dividend policy to firm value (MM theorem
-I'n mar ket with fri ct rpoan sd,C

di videndnadtew adhomaelends

. Revealeagreferences by households to consume throuc
dividendBakemMNagel, and Wurgl2@07, Hartzmark and
Solomon, 2017)

. dConsume income, not principahtahccounting

15
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A Hypothesisob ReacftrDngi dendso

. Substitution between dividend stocks aras [smuase of
stablencome

- Whennterest rates are high, bond markets aairaciree.

- Whennterest rates are low (close to zero), high dividend
stocks becormagractive.

. Ifthe demand curve in stock markets is not perfectly e

the risingemand for high dividend stocks when rates :
low tend&o increadbeir interest rate sensitivity, thereby
leading tolagher duration

’
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MarketWatch

When it comes to retirement income, dividend
stocks beat bonds

By Jonathan Clements
Published: June 1, 2015 6:02 a.m. ET
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Examining OReaching for

- Tracing investor demand
- Valuation of high dividend stocks

- Predicting expected excess returns

18




Household HoldViore Stocks than Bonds when

Interest Rate I1s Low
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Time Varying Preference for Equity by Households

(1) (2) (3) (4) (5)
Interest Rate -1.344%*%  _(0.813%**  _1.738%**  _1.015¥**  _1 157***
(-17.59) (-4.34) (-20.42) (-20.42) (-6.12)
Interest Rate*Age35-44 -0.632%* -1.084***
(-2.55) (-4.40)
Interest Rate*Age45-54 -0.658%** -1.269%**
(-2.69) (-5.16)
Interest Rate*Ageb5-64 -0.695*** -1.282%**
(-2.830) (-5.08)
Interest Rate*Age65-74 -0.764%** -1.222%**
(-2.91) (-4.66)
Interest Rate*Age >=75 -0.177 -0.493
(-0.58) (1.60)
Interest Rate*Low Net Worth -0.747%** -0.402%**
(-8.96) (-5.52)
Interest Rate*Low Income -1.056%**  _( Qhg***
(-13.31) (-11.83)
Control Variables Y Y Y Y Y
20




Money Disproportionally Flows to Income Funds
When Interest Rate Is Low

= == = Excess Flows to Income Funds === [nterest Rate

Correlation =0.50 (p=0.0001)

21
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(1) (2) (3) (4)

FundReturn 0.573%%% 0135  0.630%** (.607***
(6.39)  (-0.43)  (4.59)  (6.69)
Dividends 0.634  3.629%**  _0.841  -0.538
1.30 2.67 1.23)  (-0.98)

FundReturn x Interest _ _ .
When interest rate is at its lowe:
Dividends x InterestRq 200/d‘egime:

1%Uin RC 0.253% in flow

. k%
B  190UinD/P C 2.762% in flow [
Dividends x LowInteres e 3.047FF*

(2.30) (2.90)
PastFlow 0.304%%F  (0.304%F*  0.304%FF  (0.304%**
(27.46)  (27.43)  (27.46)  (27.42)

Intercept -0.003 0.005 -0.004 0.002

(-0.18) (0.32) (-0.28) (0.15)

# of Obs 35,976 35,976 35976 35,976
AdjR? 14.80%  14.93%  14.90%  14.94%

High Dividend Income Funds Receive More Flow

ﬂOVVi,t :C0+C13 R,t—1+023 D/Fi),t-1+C33 R,t-l3 IntereSI+C43 D/Fi),t—13 Interes;+e;'t

22
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Responses by Income Funds

|l ncome Fundsd® Excess Weight

Interest Rate Regime

Whole Sample Low 2 3 4 High  High —Low

Low Dividends -0.081 -0.103 -0.112 -0.09 -0.061 -0.042 0.061%**
(-25.79) (-41.22) (-20.52) (-9.45) (-20.84) (-15.06) (16.31)

2 -0.034 -0.063 -0.027  -0.035  -0.033 -0.008 0.055%**
(-13.00) (-17.45) (-4.04) (-8.57) (-7.23) (-2.32) (10.78)

3 0.016 0.029 0.03 0.02 -0.013 0.01 -0.019**
(5.80) (4.65) (4.97) (3.08)  (-2.33) (2.08) (-2.46)

4 0.068 0.093 0.053 0.07 0.067 0.05 -0.039%**
(32.08) (19.90) (17.42) (20.15) (17.85) (18.38) (-7.06)

High Dividends 0.03 0.045 0.056 0.036 0.04 -0.013 -0.058%**
(8.48) (12.28)  (8.63) (14.37) (7.05)  (-1.48)  (-5.98)
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Impact on Duration

Duration Estimated by Dividend Brackets and Income Fund Holdings

Rank by Excess Weights Held by Income Funds
Low 2 3 4 High High—Low

Low Dividends -0.301 -0.628 -0.349 0.106 -0.614  -0.313
(-0.71) (-2.20) (-0.89) (0.22) (-1.47)  (-0.82)

2 0.147 0556 0.191 0.006 0.041  -0.106
(0.34) (1.72) (0.51) (0.01) (0.11)  (-0.26)
3 0434 0515 069 0.627 0.766 0.332
(0.98) (1.54) (1.68) (1.38) (2.14)  (0.73)
4 056 0951 095 1.001 1.113 0.553

(1.35)  (2.68) (1.88) (2.29) (3.16) (1.26)
High Dividends 0.596  1.404 0.837 0.594 1.836  1.240%*
(1.31)  (3.05) (1.39) (0.87) (3.97) (2.51)

24




Valuation of High Dividend Stocks and IntereRate

™~

Val _Spread=c, +c 2 Interest+ C'controls+ e,
whereVal _Spread#M /B, 5;p- M/ B, o/p

(1) (2)
Interest Rate -0.078%*F  -0.149%**
(-2.36) (-3.9)

Controls: Stock Volatility, Bond Volatility, Stock Market
Return, SMB, HML, Momentum, NBER recession

25
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Predicting LongRun Stock Return with Interest Rates

Low Dividend High Dhividend

Dividend Yield

Return  Excess Return  Return Excess Return

Interest Rate 19.03 7.55 36.35%%% 24 BE**
Hodrick T-statistic (1.63) (0.64) (3.05) (2.00)
Bootstrapped T-statistic (1.64) (0.77) (3.88) (2.32)
Stambaugh Bias (.30 (.40 0.04 0.20

Adjusted Hodrick T-statistic (1.60) (0.61) (3.05) (1.98)
Adjusted Bootstrapped T-statistic  (1.20) (0.46) (3.79) (2.28)
Adj R? 0.66 1.65 4293 23.65




Inflation or Real Interest Rates?

Low Dividends

High Dividends High-Low

(1) AReal Rate
Alnflation
(2) AReal Rate

Alnflation

Dividend Yield D/P

_1.114%%
(-4.49)
_1.110%**
(-4.47)
_0.013%%*
(-3.94)
_0.008***
(-3.92)

0.0621
(0.25)
0.0831
(0.34)

-0.0797
(-0.34)
-0.0642
(-0.27)

0.583%%  0.007***
(2.36)  (3.66)
0.613%%  1.020%%*
(2.48)  (3.75)
0.312  0.566%%*
(1.40)  (2.73)
0.335  0.570%%*
(1.50)  (2.79)

1.308%%*
(3.44)
1.388%**
(3.65)
0.662%+
(2.56)
0.730%%+
(2.82)

2,422% %+
(4.63)
2,498% %+
(4.78)
1.575%++
(4.10)
1.638%**
(4.27)

27




Outof-Sample Evidence

Low High High—Low
Dividends Dividends
Panel A: Japanese Stocks
Durationt -1.508 -0.440 0.540 0.757 2.416 3.924**
(-1.04) (-0.63) (0.71) (0.70) (2.26) (2.59)
Duration? -0.150 -0.675 0.945 1.675 2.861 3.011%*
(-0.10) (-0.98) (1.33) (1.80) (3.03) (2.01)
Panel B: REITSs
Durationt 0.845 2.063 3.404 2.925 3.582 2.737**
(1.09) (2.95) (5.09) (3.90) (2.94) (2.37)
Duration? 1.069 2.187 3.657 3.293 4.448 3.379%Hk
(1.57) (3.60) (6.46) (5.60) (4.49) (3.16)

28




Conclusion

- High dividend stocks are more sensitive to interest rat

movements thiaw dividend stocks, counter to the
Implication dhe timeshapef their caglowdistribution.

- Theresponse of céelvsto interest rates deepens this
puzzle.

- Thetimevarying demand from dividend clientele as an
Important driver.

29




Implications

- What's the origin of interest rate risk? How to evaluate

- Cash flowtructure of asskdbilities analysisde@inant
framework

. Eleganbut incomplete approach.

- Institutionand psychological features that shape inves
demand mag quite important.

30




Appendixo Examining Alternative Interpretations

1.Casllow uncertainty

2.Distance to default

3. Leverage (Financial and Operating)
4. Flight teafety

5.Industry effects

6.Tax

31
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High Dividends or Lowirisk? (1)
- The di vidend di scount mo d |
cash flows

. RiIsky securities may be less sensitive to interest rate cf
(Haugen Wichern 1974)

. Dividends tend to be negatively correlated with cash flo
(Lintner1956Brawet al. , 200%ioberg@andPrabhal2009)

. ldiosyncratic volatility as a proxy for cash flow risk

(Campbell et al. 2001; Campbdakleg2003; Pastor and
Veronesi, 2003; and Irvine and Pontiff, 2009)

32




High Dividends or Lowisk ? (II)

Idiosyncratic Volatility (IV)

Low IV 2 3 4 High IV
Low Dividends -0.609 -0.704 -1.636 -1.959 -2.175
(-1.68) (-2.28) (-4.20) (-3.58) (-3.11)
2 0.119 -0.00274 -0.0797 -0.26 0.0999
(0.37) (-0.01) (-0.21) (-0.49) (0.11)
3 0.786 0.224 0.112 0.155 -0.496
(2.42) (0.74) (0.27) (0.29) (-0.55)
4 1.193 0.925 0.054 0.0356 -1.558
(3.75) (2.83) (0.12) (0.05) (-1.50)
High Dividends 1.722 0.831 -0.631 -0.082 -0.200
(4.20) (1.62) (-1.15) (-0.11) (-0.17)
High— Low 2.331°*F%* 1.535%** 1.005 1.877T** 1.975
(4.11) (2.38) (1.47) (2.03) (1.61)

33
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High Dividends or Low Distance to Default? (I)

- Financially distressed firms may have limited ability to pa:
dividends

- Firrmso |1 fe expectancy wi
default, which in turn shortens their duration

34




High Dividends or Lowistance to Default ? (Il)

Distance to Default (DD)

Low Dividends

2

4

High Dividends

HighLow

Low DD 2 3 4 High DD
-0.732 -1.555 -0.429 -0.861 -0.888
(-1.02) (-2.57) (-0.92) (-2.12) (-2.51)
-0.673 -0.339 0.478 0.0132 0.203
(-0.80) (-0.63) (1.10) (0.03) (0.54)
0.521 -0.0882 0.53 0.463 0.228
(0.76) (-0.17) (1.07) (1.10) (0.68)
-0.177 0.325 1.53 1.016 1.256
(-0.24) (0.57) (3.68) (2.94) (3.36)

0.802 0.759 1.915 1.777 1.345
(0.99) (1.42) (4.26) (4.20) (2.68)
1.534% 2.314%** 2.344F*F 2.638%F*F 2.233%%F
(1.70) (3.08) (3.54) (4.52) (3.19)

35




Financial Leverage andDuration

Panel A: Short-Term Leverage

Low 2 3 4 High

Low Dividends — -0.748 -1.418 1117 -1.160 -0.357
(-1.97) (-3.74) (-3.16) (-2.86) (-0.66)

2 0.213 0,108 0.285 0.341 -0.142

(0.58) (-0.50) (0.84) (1.00) (-0.27)

1 {00189 _0.00559 0,866 0.670 1.026

(-0.05) (-0.01) (2.50) (1.98) (2.36)

4 1.139 0.510 0.976 1.432 1.336

(2.86) (1.26) (2.68) (4.16) (2.99)

High Dividends 1.401 0.363 1.823 1.050 1.245
(3.34) (0.72) (4.11) (4.90) (2.24)
High-Low 223G 1.781%% 2O40FFF  3.120%FF 1.602%*
(3.61) (2.67) (4.83) (5.21) (2.27)

Panel B: Long-Term Leverage

Low 2 3 4 High
Low Dividends  -1.305 -1.053 -1.169 0. 408 0.756
(-2.06) (-3.00) (-3.57) (-0.90) (-1.38)
2 0,700 0.287 0.536 0.266 -0.276
(-1.61) (0.80) (1.71) (0.70) (-0.46)
3 0460 0.742 0.440 0.0818 1061
(1.19) (2.00) (1.37) (0.23) (2.20)
4 1.288 1.383 1.082 1.010 1.123
(3.30) (3.35) (3.02) (2.80) (2.50)
High Dividends  0.107 0.812 0).348 1.604 1606
(0.20) (1.59) (0.63) (4.04) (3.21)
High-Low 1.413* 1.865%* 1.517%* 2011%¥**  2.452%=*

(1.91) (2.87) (2.31) (3.49) (3.61)
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Operating Leverage an@uration
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