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In this internet appendix, we provide the following results.

e Table Al: Bond and stock trend premium spillover discussed in Section 5.7 of the paper
e Table A2: Stock market anomaly variables and bond trend premium discussed in footnote
12 of the paper

e Table A3: Bond risk, characteristics and cross-sectional expected bond returns



1 Bond and stock trend premium spillover

Panel A of Table Al reports the returns of stock trend portfolios using the stocks that match
bond price information. All H-L returns are statistically significant. Consistent with the finding
of Han, Zhou, and Zhu (2016), results show a significant stock trend premium effect. Panel B
of Table Al reports the correlation between bond and stock trend factor portfolio returns. Most
correlation coefficients are small and negative and the correlations for lower rating bonds are more
negative. Results show little correlation between bond and stock trend factor returns. Thus, bond
trend premium is not driven by stock trend premium. The finding of low correlation suggests a

potential diversification benefit by investing in both bond and stock trend portfolios.

Gebhardt, Hvidkjaer, and Swaminathan (2005) document a momentum spillover effect in which
bond momentum portfolios formed by past six-month stock returns earn abnormal profits. Since
the trend strategy use more sophisticated price signals than the conventional momentum strategy,
it 1s unclear whether the spillover effect will still exist in this new strategy. To investigate this
possibility, we first use both MA signals of stocks and bonds to forecast expected returns and form
trend portfolios based on these expected returns. We then examine whether stock MA signals can

enhance the effect of trend premium.

Panel C of Table Al reports the results using both stock and bond MA signals in the return
forecasts. Results show that including the stock MA signals does not improve the profitability of
the trend premium strategy. Compared with the results in Table 15 which use only MA signals
of corporate bonds, the profits (H-L) are either lower or little changed for the full sample and by

rating. Result show no evidence that adding stock trend signals improves the profits.

Another way to control for the effect of stock trend premium on the bond trend premium is
to adjust the bond return by the effect of stock trend. To obtain this “stock-adjusted” return, for
each firm-level bond return, we subtract the average monthly return of bonds in the quintile of
expected stock returns (formed by stock MA signals) to which the bond belongs. The firm-level

bond returns are the returns averaged across all bonds issued by the firm weighted by issuing size.



Using this adjustment method, we control the effect of stock trend premium on the firm-level bond

trend premium. !

Panel D of Table A1 reports the results of the raw firm-level bond returns and “stock-adjusted”
firm-level bond returns. Results show that adjusting the effect of stock trend premium does not
weaken the bond trend premium effect. The H-L portfolio returns continue to be highly significant
for the full sample and the subsamples by rating. The bond trend premium once again shows a

monotonic pattern that the profit increases as the rating decreases.

We further analyze the interactions of bond and stock trend premium by performing bivariate
portfolio sorts. Bond returns are independently sorted into 5 x 5 portfolios based on bond and stock
MA signals, respectively. Panel E of Table Al reports the average returns of the portfolios over
the one-month holding period. Results based on the full sample show that bond trend premium
is present in all stock MA quintiles. Bond trend profits range from 1.08 to 1.37 percent monthly.
There is no systematic pattern across the stock trend quintiles. We find no significant trend pre-
mium spillover from stocks to bonds at the 5% level. The spillover is slightly larger for the high
bond quintile portfolio, which is only significant at the 10% level. When we divide the full sample
into different rating categories, we find a similar pattern. The only discernible difference is that
the trend premium spillover is stronger for speculative-grade bonds where it is significant at the
5% level for the second bond quintile and the high bond quintile. Results show that the trend pre-
mium spillover can vary for bonds with different ratings. However, there are pervasive bond trend

premium effects which are not resulting from stock trend premium spillover.

We next perform the regression analysis which permits multiple controls for other variables.
We run the Fama-MacBeth cross-sectional regressions of monthly bond returns against the ex-
pected bond returns using both bond and stock MAs, lagged bond returns and past ratings. Specif-

ically, we run the following cross-sectional regression for each month:

"'We also follow Gebhardt et al. (2005) by using the regression approach to calculate the stock-adjusted bond
returns. For each bond in month ¢, we run regression of the bond return on the stock return using their last five years
data, ri; = o + Biris + &, Where r; o is firm i’s stock return in month . We then calculate the stock-adjusted bond

return in month 7 by r;; — Bir; . The results are similar.
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where E? is the expected bond return using bond MA signals, E? is the expected bond return using

stock MA signals, r;;_ is the lagged bond returns and Rating; ;| is the past bond rating.

Panel F of Table Al reports the results of cross-sectional regressions. The top of the table
show the results based on the full sample (All). Consistent with the portfolio analysis, results in
row 1 show that bond MAs have a highly significant coefficient. When using stock MAs as an
explanatory variable, we find that the coefficient is also significant at the 1% level but the size of
coefficient is much smaller than that of the bond MAs. Also, the adjusted R-squares is only 1.58%.
When both bond and stock MAs are included in the regression, the coefficient of stock MAs drops
a little but the coefficient of bond MAs remains intact. The coefficient of bond MAs is much larger
that of stock MAs, indicating that bond MAs have a much stronger effect than stock MAs on bond

returns.

When we further add the lagged bond return, it has a negative coefficient which is statistically
significant, suggesting a return reversal. The rating has a significant positive effect on bond returns
when used alone in the regression. However, it becomes insignificant when we include it along

with other explanatory variables.

The results of cross-sectional regressions by rating reveal additional information. When used
alone, stock MAs have no significant effect for high-quality bonds (AAA) but have a significant
effect for other bonds. The size of stock MAs coefficient increases as the rating decreases, suggest-
ing that the trend premium spillover is more pronounced for lower-grade bonds. When used with
bond MAs, the effect of stock MAs is significant for bonds with a rating of A and below. Ratings

have no significant effect when used with other variables in the regression.

Overall, the results show that bond trend premium is not driven by stock trend premium
spillover and suggest that the former represents an independent effect. However, we also find some
evidence of trend premium spillover from stocks to bonds. This finding suggests that some infor-

mation or events for the firm affect both stock and bond returns. The effect of stock trend premium



spillover is stronger for lower-grade bonds, consistent with the traditional view that lower-grade
bonds behave more like stocks. More importantly, all results clearly show that bond MAs con-
tain important information for predicting future bond returns and this finding is robust to different

controls for credit ratings and past bond and stock returns.

[Inset Table Al]

2 Stock market anomaly and trend premium

Chordia, Goyal, Nozawa, Subrahmanyam, and Tong (2017) and Choi and Kim (2018) show
that stock market anomaly variables have the ability to predict the cross-sectional variations of ex-
pected corporate bond returns. In this section, we examine the robustness of our results to controls
for these variables. Following Chordia et al. (2017) and Choi and Kim (2018), we construct the

following stock market anomaly variables for each firm in our sample:

e Size: the natural logarithm of the market value of firm equity.

e Value: the ratio of book value to market value of equity.

e Accruals: the ratio of accruals to assets. Accruals are calculated by change in (current assets
— cash and short-term investment — current liabilities 4+ debt in current liabilities 4+ income
tax payable) — depreciation.

e Asset growth: the percentage change in total assets.

e Profitability: the ratio of equity income to book equity. Equity income is defined as income
before extraordinary items — dividends on preferred shares + deferred taxes.

e Net stock issues: the change in the natural log of the split-adjusted shares outstanding.

e Earnings surprise: the change in split-adjusted earnings per shares divided by price.

e Idiosyncratic volatility: the residuals from three factor model regression for the issuer’s

equity over each month.

We first perform a bivariate portfolio analysis to control for the impact of stock market anomaly
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variables. We sort the firm-level returns each month by an individual stock market anomaly vari-
able into three groups (Low, Medium and High). For each group, we conduct the trend premium
analysis. If the trend premium is driven by these stock market anomaly variables, we should not

find significant trend premium once the effects of these variables are controlled.

Panel A of Table A2 reports the results of bivariate portfolio analysis. Results continue to show
strong trend premium in each group, suggesting that the trend premium in corporate bond market
is not driven by stock market anomaly variables. The results for investment-grade bonds are much
stronger than for junk bonds. These results are different from those without controlling for stock
market anomaly variables. This implies stock market anomaly variables explain the cross-section
of junk bonds more than the cross-sectional of investment-grade bonds, which is consistent with

the view that junk bonds behave more like stocks.

We next run the cross-sectional regression of firm-level bond returns on their return forecasts
with and without stock market anomaly variables as controls each month. Panel B of Table A2
reports the mean, ¢-stats of coefficients of return forecast and the mean adjusted R-squared of cross-
sectional regressions. The results continue to show that there is significant relationship between
bonds’ return forecasts and their future returns with and without the stock market control variables.
The increase in adjusted R-squared by adding stock market anomaly variables is more significant
for speculative-grade bonds than for investment-grade bonds, which again shows more important

role played by stock market anomaly variables in the high-yield bond market.

[Insert Table A2]

3 Bond risk, characteristics and cross-sectional expected bond

returns

One question of great interest is to understand why the cross-sectional expected bond returns

using bond trend signals could forecast the bond returns well. One possible reason is that the ex-
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pected bond returns reflect the information about bond risk and characteristics. For example, the
bonds with high bond trend returns might have high risks. They might also have bond character-
istics that tend to generate high expected returns. We address this question by running the WLS
Fama-Macbeth cross-sectional regression of bond expected returns on bond risk and characteris-
tics. The weights used are the inverse of variance of corporate bond returns estimated using the
whole sample data as suggested by Shanken and Zhou (2007). We use the beta of term, default,
Fama-French three factor and momentum factor to measure the risk of individual bonds. The be-
tas are estimated using time series regression of last five years data. We only choose the bonds
that have at least twenty observations used in the regressions. The bond characteristics variables
include bond indiosyncratic volatility (Ivol), age, maturity, size, coupon rate and bond rating. All
the betas and characteristic variables are standardized in each month to have mean of zero and

variance of one.?

Table A3 reports the cross-sectional results. When only term beta (Bregy) is used, the co-
efficient is significantly positive and explains up to 7.84% of the cross-sectional expected bond
returns. Default beta (Bpgr) is also significantly positive and explains 5.33% of the cross-sectional
expected bond returns. Term beta and default beta jointly explain 12.84% of the cross-sectional
expected bond returns. The betas of Fama-French three factor and momentum factor also help ex-
plain the cross-sectional bond expected returns. The mean adjusted R-squared increase to 23.40%
when they are used in the regressions. The coefficient of indiosyncratic volatility (Ivol) is highly

positive and significant. The use of Ivol increases the adjusted R-squared by more than 4%.

Introducing other bond characteristic variables including age, maturity, size, coupon rate and
bond rating significantly increases the explanatory power from 27.48% to 46.74%. All coefficients
of bond characteristic variables are significant and consistent with the literature. For example,
the coefficient of size is negative, which implies that bonds with high trend tend to be small.
The coefficient of coupon rate is positive, and suggests that bonds with high trend tend to pay high

coupon. The coefficients of term and default beta become insignificant once the bond characteristic

2We also control the standardized variables to be between -10 and 10.



variables are used in the regressions. Overall, both bond risks and characteristic variables explain
nearly half of the cross-sectional expected bond returns. This leaves a future research question

about how to explain the other half.

[Insert Table A3]
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Table Al. Bond and stock trend premium spillover

This table reports the returns of quintile bond (stock) portfolios sorted by bond (stock) expected
returns. We only use the bonds of public firms or the stocks that have bonds outstanding in this
analysis. For bonds, the MA signals include the bond’s moving average yields with lag lengths
1-, 3-, 6-, 12-, 24-, 36-, and 48-months. The MA signals for stocks include the stock’s MAs with
lag lengths 3-, 5-, 10-, 20-, 50-, 100-, 200- 400-, 600-, 800- and 1000-days. We then sort the
bonds (stocks) into quintile portfolios (Low, 2, 3, 4, and High) based on their expected returns.
H-L is the return difference between High and Low portfolios. Portfolios are equally weighted and
rebalanced in every month. The ¢-statistics measure the significance of H-L returns. The sample
period of bonds is from January 1973 to September 2015, while the sample period of stocks is
from January 1973 to December 2014. Panel A reports the results of stock trend portfolios. Panel
B reports the correlation between the bond and stock trend factor portfolios. Panel C reports
the results of bond trend portfolios using both bond and stock’s MAs. Panel D reports the results
using firm-level bond returns and stock-adjusted bond returns. Monthly firm-level bond returns are
average returns across all available bonds weighted by issuing size. The stock-adjusted bond return
is calculated by subtracting the average monthly bond return of the expected return decile to which
the bond belongs in that month using stock MAs from each bond-month return. Panel E reports
the returns of 5x35 independently sorted portfolios based on bond and stock MAs respectively. In
panel F, we run the monthly Fama-MacBeth cross-sectional regressions of monthly bond returns
on expected bond returns using bond MAs (E5), expected returns using stock MAs (E?), lagged
bond returns (r; ;1) and lagged bond numeric ratings (Rating;;1):

_ B S .
Fig = Coz +C1 B, + o EY 43,411 +carRating; ;1 +ej;.

The numeric ratings are defined as 1 = AAA,2 = AA+,3 = AA,,20 = CC,21 = C and below. We
do not use Rating; ;1 for the regressions within AAA since they are all one. Panel F reports
the time-series averages of the cross-sectional regression coefficients with ¢-statistics and average
adjusted R-squared. ¢, ?, and ¢ indicate the significance level of 1%, 5% and 10%, respectively.

Panel A. Stock portfolios

Rating Low 2 3 4 High H-L t-stats
All 1.08 1.21 1.33 1.56 2.12 1.04 2.57
AAA 0.61 154 132 163 196 1.35 1.84
AA 1.08 1.14 141 154 1.85 0.77 1.75
A .25 1.17 139 151 197 0.71 2.02
BBB 1.16 126 140 162 199 0.84 2.26
Junk 1.05 125 120 159 2.14 1.09 2.14

Panel B. Correlation between bond and stock trend factor portfolio returns

All AAA AA A BBB Junk
Correlation -0.06 -0.03 0.04 0.04 -0.15¢ -0.03




Panel C. Bond portfolios by MAs of bonds and stocks

Rating Low 2 3 4 High H-L  t-stats
Al 032 053 065 0.81 1.24 092 6.92
AAA 052 047 0.60 0.70 0.83 032 246
AA 036 050 0.63 0.75 1.04 0.68 6.00
A 0.30 049 0.62 0.76 1.20 090 7.22
BBB 041 0.54 0.65 0.84 1.31 0.90 6.39
Junk 044 064 0.83 1.03 1.48 1.04 6.31
Panel D. Firm-level bond returns and stock-adjusted bond returns

Firm-level bond returns

Stock-adjusted bond returns

Rating Low High H-L t-stats Low High H-L f-stats
Al 040 1.11 071 6.23 -0.40 0.51 091 17.66
AAA 048 097 049 351 -0.28 040 0.68 10.20
AA 041 094 053 4380 -0.32 040 0.72 1545
A 039 1.07 0.68 5.29 -0.39 0.53 092 17.07
BBB 038 1.16 0.78 6.11 -0.39 0.52 091 1227
Junk 048 141 094 483 -0.38 0.83 120 8.14
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Panel E. Bivariate portfolio returns

Stock Bond quintiles
quintiles Low 2 3 4 High H-L r-stats
L 0.18 051 059 071 1.08 091 6.21
2 030 055 064 091 124 093 6.66
3 023 047 065 083 1.13 090 6.08
All 4 032 057 074 086 128 096 751
H 035 065 070 087 137 1.02 7.75
H-L 0.18 0.15 0.10 0.16 0.29
t-stats 138 120 080 121 1.93
L 032 052 058 074 120 087 551
2 0.08 037 045 048 1.00 092 4.62
3 048 060 054 094 102 054 2.09
AAA 4 043 056 047 074 1.02 060 2.80
H 033 063 053 072 124 090 3.89
H-L 0.01 0.11 -0.05 -0.02 0.04
t-stats  0.06 0.65 -0.29 -0.09 0.18
L 033 051 063 075 1.08 0.75 6.01
2 031 049 059 070 099 0.68 5.36
3 024 049 059 0.67 1.04 081 642
AA 4 026 052 066 074 1.08 082 6.26
H 026 047 064 071 1.06 080 6.38
H-L -0.07 -0.03 0.00 -0.03 -0.02
t-stats  -0.62 -0.28 0.04 -0.26 -0.16
L 025 044 051 071 1.13 088 559
2 022 054 068 072 122 1.00 7.09
3 0.19 049 061 073 122 103 7.34
A 4 023 054 066 076 132 1.08 7.44
H 036 053 069 085 144 1.08 7.43
H-L 0.11 0.09 0.18 0.14 0.30
t-stats 085 0.71 136 1.05 1.80
L 027 065 064 065 1.15 088 4.06
2 0.13 055 070 080 138 125 7.1
3 035 061 072 087 142 1.07 695
BBB 4 029 056 070 089 150 121 7.74
H 035 062 082 09 155 120 6.79
H-L 0.08 -0.03 0.18 031 040
t-stats 041 -0.18 121 181 1.96
L 0.16 009 045 097 124 1.08 3.90
2 044 072 091 122 207 163 5.17
3 0.09 039 094 1.00 1.68 159 6.00
Junk 4 037 047 085 092 152 1.15 4.66
H 032 074 087 113 168 136 3.86
H-L 0.17 065 042 0.16 044
t-stats  0.64 276 1.66 0.62 2.20
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Panel F. Cross-sectional regressions of bond returns on bond and stock MA signals

Model ¢y t-stats FE f t-stats E f t-stats r;;—1 f-stats Rating ¢-stats ad j.R2
All
1 0.14 (1.50) 0.65 (13.23) 8.98
2 1.67 (8.25) 0.26 (4.59) 1.58
3 1.19 (5.34) 0.68 (14.34) 0.24 (4.26) 10.42
4 1.38 (6.25) 0.56 (11.29) 0.25 (4.57) -0.08 (-5.23) 16.69
5 0.57 (8.22) 0.02  (3.57) 2.75
6 1.21  (5.89) 0.61 (1191) 024 (4.75 -0.08 (-5.39) 0.00 (-0.31) 18.65
AAA
1 0.00 (-0.01) 043 (9.21) 11.92
2 6.75 (2.14) 0.08 (1.69) 4.12
3 429 (1.01) 044 (9.71) 0.11 (1.64) 16.30
4 -3.26 (-0.88) 0.31 (5.34) 0.06 (0.88) -0.22 (-4.65) 29.61
AA
1 -0.30 (-2.64) 0.64 (12.10) 14.64
2 0.89 (3.54) 0.08 (2.14) 1.53
3 -0.15 (-0.53) 0.65 (12.02) 0.07 (1.69) 16.25
4 0.09 (0.34) 0.59 (11.34) 0.04 (1.07) -0.09 (-4.63) 25.53
5 0.64 (8.19) 0.00 (-0.26) 1.36
6 0.11 (0.40) 0.59 (11.41) 0.05 (1.35) -0.09 (4.68) -0.00 (-0.03) 26.27
A
1 -043 (-3.07) 0.68 (11.19) 14.04
2 091 (3.81) 0.11 (2.18) 1.24
3 -0.56 (-1.92) 0.69 (11.40) 0.16 (3.04) 15.40
4 -0.35 (-1.24) 0.64 (11.02) 0.21 ((3.97) -0.07 (-3.82) 22.93
5 049 (4.79) 0.05 (2.26) 1.46
6 -0.37 (-1.29) 0.64 (11.09) 0.19 (3.89) -0.07 (-3.85) 0.00 (0.08) 24.04
BBB
1 -0.02 (-0.12) 0.52 (8.14) 13.54
2 1.72  (2.79) 0.18 (3.09) 3.55
3 -047 (-0.71) 0.55 (8.32) 0.34 (4.57) 16.73
4 -1.63 (-2.17) 0.52 (8.63) 0.22 (3.70) -0.01 (-0.17) 25.21
5 0.73 (4.55) 0.03  (1.81) 0.55
6 -1.02 (-1.37) 0.52 (8.56) 0.22 (3.60) 0.01 (0.29) 0.01 (0.60) 25.33
Junk
1 0.14 (0.86) 0.39 (7.88) 10.05
2 -5.46 (-2.75) 0.26 (4.72) 5.22
3 -3.55 (-2.34) 042 (8.12) 0.23 (4.33) 14.28
4 -2.13 (-1.55) 0.23 (3.65) 0.23 (4.44) -0.13 (4.14) 19.17
5 0.60 (2.71) 0.03  (1.89) 4.15
6 -0.92 (-045) 025 (3.72) 0.20 (3.68) -0.19 (-3.59) 0.01 (0.47) 20.43
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Table A2. Stock market anomaly variables and bond trend premium

This table report the results of bond trend premium controlling for stock market anomaly variables.
Following Chordia et al. (2017) and Choi and Kim (2018), we consider eight stock market anomaly
variables including the size, value, accruals, asset growth, profitability, net stock issuance, earnings
surprise, and idiosyncratic volatility. We sort the firm-level return observations in each month
by their individual stock market anomaly variables into three groups (Low, Medium and High).
In each group we run the bond trend premium analysis to calculate the H-L returns. Panel A
report these results. We next run the cross-sectional regression of firm-level bond returns on their
return forecasts with and without the stock market anomaly variables as controls each month. The
mean, ¢-stats of coefficients of return forecast and the mean adjusted R-squared of cross-sectional
regressions are reported in Panel B.

Panel A. Trend portfolios controlling for firm characteristic variables

Low Medium High Low Medium High
H-LL ¢-stats H-L ¢-stats H-L -stats | H-L ¢-stats H-L ¢-stats H-L  ¢-stats
Size Value

ALL 072 59 055 443 057 508 |0.64 52 064 516 046 3.66
IG 075 6.12 063 488 052 463 |[0.65 529 064 538 059 4283

Junk 0.61 2.69 099 329 057 222 | 06 263 038 1.8 005 0.19

Accruals Asset growth

ALL 042 331 06 485 054 415 | 05 394 061 514 052 4.1
IG 056 434 061 496 0.72 566 |0.61 514 063 531 064 5.17

Junk -0.32 -1.29 002 01 015 059 039 1.76 036 121 054 2.68

Profitability Net stock issuance

ALL 055 444 070 555 056 478 |059 489 049 391 0.62 4.72
IG 059 467 072 572 066 565 |0.62 528 069 565 056 433

Junk 033 173 065 273 0.02 0.09 |060 248 029 1.12 061 2.00

Earnings surprise Idiosyncratic volatility

ALL 049 386 073 6.03 0.68 543 |0.70 6.26 052 4.16 0.68 5.18
IG 065 532 068 553 059 462 |0.72 635 055 428 0.64 5.06

Junk 043 1.66 033 140 058 268 |[043 1.74 045 190 059 2.08

Panel B. Regression

Without controlling variables With controlling variables
Coefficient t-stats Adj.R? Coefficient t-stats Adj.R?
All 0.60 9.53 8.33 0.71 11.03 16.35
IG 0.78 11.90 10.17 0.83 11.50 15.72
Junk 0.44 2.18 7.52 0.71 1.98 18.74
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