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Discount rates
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1. Facts: How risk discount rates vary over time and across
assets.

2. Theory: Why discount rates vary.
> “Macro,” “Behavioral,” “Segmented/institutional,” “Liquidity”
3. Applications

» Portfolio theory, Active/passive management, Accounting,
Corporate Finance

4. Apology — see long paper for citation, documentation
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一つの事実：配当等収益性と資産価格は無関係
二つの解釈：市場は「非合理的」or 期待リターンが変動
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無リスク利子率ではなく、リスクプレミアムが変動
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今後の研究テーマは情報の効率性ではなく、割引率の変動


Forecasting with DP |0 0000
Horizon k ‘ b t(b) R?® o[E(R%)] o[Ec(R®)]

E(R)

1 year 3.8 (2.6) 0.09 55 0.76
5years |20.6 (3.4) 028 29.3 0.62
Rf_,t+k:a+b% + &tk O[E(R®)] EU(EX %)
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高株価の後は低リターン
低株価の後は高リターン
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配当利回り
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↑高DP（低株価）
↓低リターン


Long-Horizon Regression Coefficients and Price Volatility

> Identity: (dp; = log(D;/P:); p=096) |[JO0ODO0O0O0
Doo000o0on

dp: ~ ZP] re4j — ZP/ Adt+j+P dp: 1k

Jj= J=1

» Long-run regressions, and coefficient identity

k
pr_lrtﬂ- =a+ bﬁk)dpt + €144, etc.
j=1

= 1~ b — b + b,

b b bl

Direct regression , k =15 | 1.01 -0.11 -0.11
Implied by VAR, k=15 | 1.05 0.27 0.22
VAR, k=00 135 035 0.00

» Why do prices (p/d) move? 100% (135%!) discount rates, 0%
(-35%!) dividend growth |[] [] [ [] 4
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これ自体は経済的内実のない恒等式
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符号が逆


Houses — Price and Rent
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o  Chretmee
Houses: ‘ b t R?2 Stocks: ‘ b t R?2
rer1 012 (252) 0.15 013 (2.61) 0.10
Ad;i1 | 003 (222) 0.07 004 (0.92) 0.02
dpi41 0.90 (16.2) 0.90 0.94 (23.8) 0.91
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不動産価格も株価と同じ
家賃ではなく割引率が変動要因


A Pervasive Phenomenon, and cycles

gocrooogn
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» A pervasive phenomenon:

Stocks. DP — Return, not dividend growth

Treasuries. Yield — Return, not rising rates

Bonds/CDS. Yield — Return, not default

Foreign Exchange. Interest spread — Return, not devaluation
Sovereign Debt, Foreign Assets. — Return, not repayment,
exports

6. Houses. Price/Rent — Return, not rent growth.

SARE B A

» Common element, business cycle association:
low prices, high returns in recessions. High prices, low
returns in booms

> “Bubble?” "Prices too high" <= Discount rate “too low"
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期待CFではなく、
リスクプレミアムの変動

福井義高
テキストボックス
会計利益等他の収益性指標を使っても同じ


Multivariate Challenges: More variables

1. Many forecasters. Multiple regression? Common forecasters
across assets?

tock !
P = as+ bs X dpy +|cs X ysp |+ | dlze |+ €517
PO = ay ey X yse +| by X dpy |+ | dize [+ €012

2. Are Et(rt"+1) = b; X x; correlated across assets? Factor
structure of time-varying expected returns?

3. Relate mean to covariance |D oo ooooooon

E; (rt"+1) = covt(rg+1f;+1)At

4. Can't just run big regressions!

5. Back to prices (price/dividend) — long-run forecasts?
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共通するファクターは存在するか


Understanding prices. short and long-run forecasts

Riy1 = Y0y =
a+bxdp: [+c X cay| + €r1; a+bxdp: [+c X caye] +¢

gobobobobbuodgdz0b0bobboooooooooon
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短期リターンの説明要因≠価格（長期リターン）の説明要因


The cross section

Ll

Chaos

CAPM E(R®) = B.E(R°™)

Chaos again E(R®) = [a; ]+ B;E(R™) (value)
Fama and French

E(R®) = B.E(R®™) +| h;E(hml) + s;E (smb)

Chaos again

E(R®) =[a;]+ B,E(R™) + hiE(hml) + s;E(smb)
the asset pricing modell] [ [0 [

(Market, value, size), momentum, accruals, equity issues,
beta-arbitrage, credit risk, bond & equity market timing, carry
trade, put writing, “liquidity provision,”
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the asset pricing modelの不存在


Value effect and factor |0 00 O data reduction
4. Fama and French Jdododoooooooogoon

E(R®) = B.E(R®™) + h;E(hml) + s;E(smb)

Average returns and betas
T T

08

06~

0.4

Average return

b x E(rmrf)

02

hx E(hml)

-0.2

I I I I I
Groath Value

Fama - French 10 B/M sorted portfolios. . 10
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有用なdata reduction
次の課題はプレミアムの理論的説明


Value (size, and bond factors) Oooo0o0o0o0oooooon

4. Fama and French

E(Rei)

goooobogoo

= B,E(R") + hiE(hml) + s;E(smb)

a. Theories (m) only need to explain the factor

E(R®) = ..+ hjE(hml) (Fama French)
E(hml) = cov(hml, m) (Theory)

b. Value stocks rise and fall together; mean< covariance. (APT).
But theories must now explain covariance!
c. Value betas explain other E(R¢) sorts, e.g. sales growth.

5. Chaos again..How to repeat FF?

E(R®) =[aj|+ B;E(R™) + hiE(hml) + s;E(smb)

(Market, value, size), momentum, accruals, equity issues,
beta-arbitrage, credit risk, bond & equity market timing, carry

trade, put writing,

“liquidity provision,... 11
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「割安」株の価格が同時に上下することの説明が必要


The Multidimensional Challenge
gdoooooooouoooooooogd

> (Market, value, size), momentum, accruals, equity issues,
beta-arbitrage, credit risk, bond & equity market timing, carry
trade, put writing, “liquidity provision,” ...

1. Which of these are independently important for E(R®)?
(“multiple regression”)

2. Does E(R®) spread correspond to new factors?

3. Do we need all the new factors? Or again, fewer factors than
E(Re®) characteristics?

4. Why do prices move? — Long run.

» How to approach such a highly multidimensional problem?

12


福井義高
テキストボックス
株価を少数のファクターで説明できるか否か


Asset Pricing on Characteristics/Unification
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1. Portfolio sorts are really cross-sectional regressions

Portfolio
Mean

E(R) Ny 2
- o =0 o
Securities

o o oo °

o
\O 0/00
oO 0o ©O0 o0¢g

o [+]
° cgoB o ©°
() o o

o o
q o OO 0 0 o
o

° o 080
O
o Portfolio
/ 1 2 3 4 5
Log(B/M)

E(R®) = a+ blog(b/m;) +¢;; i=1,2,..N

13
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13・14は技術的議論
ご興味があれば


Asset Pricing on Characteristics/Unification

1. Portfolio sorts are really cross-sectional regressions
E(R)y=a+b'Ci+e; i=12..N

2. Time series and cross-section are really the same thing

RE, =a+b'Cp+elyy
3. Result: Expected return is a function of characteristics
E(REL[Ci)
Cit = [size, b/m, momentum, accruals, d/p, credit spread....]

4. Covariance with factors is also a function of characteristics

covi(RE 1, frr1) = g(Cir)

E(RC|C) = g(C)xA? 14



Prices?

0000 0Oasset pricingl O 0O 0O 0O
1. Why ER/B, not p, PV? |asset expected returningl]

2. Long-run / price in the “cross-section”?

[ee]

ij_lré._,’_j - a+b/Cjt+8i?

J=1

3. Prices/long run may simplify.
3.1 Campbell-Shiller:

O =) 0 Ay — dp
j=1 j=1
3.2 One-period:
Dt i1 Dt 1 Py
R = frng [—
t+1 P, ( D, / )
rev1 = Adip1 — dpe

15
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いつからかasset pricingではなく、
asset expected returningに


Theory classification

1. Frictionless

a. Macroeconomics — macro data.

i. Consumption behaviorald O O [
ii. Investment 000000 o0ono

iii. Background risks outside income .
iv. General equilibrium. discount-ratel] [ [J

b. Behavioral — lrrational expectations.= discount rate.
c. Finance — E(R)/P, return-based factors; affine models.

2. Frictions |deeper theories for deeper "explanation” |
a. Liquidity.

o _ segmentation is about limited
I+ ldiosyncratic risk-bearing ability, while

ii. Systemic e .

iii. Information trading. |IC]UIdIty is about tradlng

b. Segmented — Different investors in different markets
c. Intermediated — Leveraged intermediaries.

16
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segmentation is about limited risk-bearing ability, while liquidity is about trading
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behavioralモデルは誤った確率に基づくdiscount-rateモデル
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deeper theories for deeper "explanation"


Consumption /habits noooooo- ogooooo
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Surplus consumption (C-X)/C and stocks
T T T

gad
goon
godd

SPC (C-X)C

I I I I I I I I
1990 1992 1995 1997 2000 2002 2005 2007 2010

Xp =~ ij"’:O c[)th_j : risk aversion; = 7ct9xt
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市場均衡マクロ‐ファイナンス
アプローチは捨てたものではない
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消費と
資産価格
のリンク


Investment and Q (00000000000 000000

Nonres. Fixed I/K and Q
4 T T T

11K
P/(20*D)

-~ ME/BE

1 1 1 1 1 1 1 1
1990 1992 1995 1997 2000 2002 2005 2007 2010

iy __ markety __
Lt ags = ook, = @
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需要だけでなく供給も資産価格に影響


Challenges for theories (0000000 ODODOOOOO0O
goooooooogogno

baaaaa
baa-aaa and stocks

L L L
2007 200 2009 2010 2011
8 2007 2008 2009 2010

Bond yields Bonds and stocks

> Pervasive, coordinated risk premium in all markets, especially
unintermediated

» Mean returns are associated with comovement.

» Strong correlation with macroeconomics 19
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ファクターの変動をファイナンス・モデルだけで説明するのは困難


“Arbitrages”

250

EEEEEEEEEEEEE

200+

150 4

100+

20

2005 2006 2007

— Citigroup CDS
— Citigroup bond spread over swap rate

Source: Fontana (2010)

20
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両者は一致するはずなのに．．．


“Arbitrages”

[Dooooooooooooooon |

Three-month FX swap-implied US dollar rate from euro

(%) (% points)

ol Fxswap(ns) | 02
Dollar Libor (ins) 03
------- Deviation (rhs) -

.l. 04

3 . . — ———— 0.5
8 88 8555555555585 8888383233 2338
o ©0 ©0 © ©0 © O O O © o©o (=] S O o O [=] = =] (= =] (= =] o O
9 o o o o oo oo oo o ogddddyydyddododqo
5o0FaAmDI¥IDORDOIOSTA=EANDTONODORDD

Source: Baba and Parker (2008).
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こちらも同じく、一致するはず．．．


Price and volume in the tech “bubble.”
Joo0oodooooonogonoooooooggoog

Dollar volume

NASDAQ Tech

NASDAQ Tech

L L L L L L L ! ol L L L L L L L
Febog Sepos Mar99 0c199 Aproo Nov0o May01 Decol  Feb9s Sep9s Mar99 0c99 Aproo Novoo May01 Decol

[DoooooooooOoOoOoOoO0OO0000000 |

» Price (discount rate) = Volume? Or some Volume = Price,
like money?

» Why so much information trading?

22
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貨幣保有がもたらす流動性にプレミアムを払うのと同様、
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取引需要に比べ供給量の少ない株にはプレミアム


Portfolio theory with many factors

» The average investor must hold the market
» Portfolio theory based on differences

O00o0o00dooooooooooooooog
000000 QOmean-variance efficient 0 O 0 O

E(R?Y ry \ ry Market Portfolio

E(R%)
al(R¥) / C"(RF;
cow(R¥, £

Doooooooooooooon |

R g

4;*)
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市場全体では市場ポートフォリオしか保有できない
しかし、それはmean-variance efficient ではない
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それでも、それが市場均衡の結果


Bonds — a cautionary tale
|ALMDDDDDDDDDDDDDDDDD

Price of a bond that matures in year 10 - simulation

bond price

10r q

0 I I I I I I I I
0 1 2 3 4 5 6 7 8 9 10

[Doooooooooooooon |
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ALM上完全なゼロクーポン債の時価が下落
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だからといって売るのが合理的？


Stocks (your endowment) in the crisis
ElEEEEEEEEEEEE ===

S&P500 S&P500 volatiity

00000000

|One-period mean-variance analysis is completely inappropriate |

1 E(R® 1 0.04 1 0.04
share:——( ) _100 0.0

y2(Re) ~°T 20182 20707
oooooo | 25

= 0.04???
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One-period mean-variance analysis is completely inappropriate
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金融危機時には株は（ほぼ）全部売るのが合理的？
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γ：危険回避度


Prices and payoffs: a mean-variance benchmark

If utility is quadratic, max;c,y E Y52 0" (—3) (ce — ¢*)? and for
any amount of time-varying expected returns,

Long-run mean
payoff

Optimal payoffs ———

/

+~——Aggregate dividend stream

Indexed
Perpetuity
{1,1,1,...}

\ T o—
Long-run Volatility

OOOOOOmean-variance fronter D OO OO0 Q0OQO0QOOO

“Long run mean” E(x) = ﬁ Yivo BE (xi4;) 26
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通常の一期間mean-variance frontierと同様の多期間バージョン


Alphas, betas, and performance evaluation
cOODODODODODODODODDODDODODDODDDODODDDD
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αを得ていたのではなくて、プットを売っていただけ
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the modelがないのにどうやって業績評価するのか


Procedures, corporate, accounting, regulation.
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» Capital budgeting, valuation

expected payout

value of investment = R B [E(Rm) — Rf]'

» Accounting, regulation, capital structure, if prices can change
on discount rate news?
doooooooooood
doddouodooooooooad
Ooooooooooooooo
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金利中心の金融為替政策論議
時価評価に基づく会計基準・銀行規制
株価ベースの経営者・従業員評価
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投資のプロの仕事は、
αを求めて市場に「勝つ」のではなく、一般投資家の知らないβを探し、それに基づくアドバイス


Conclusion

O0000000DOO000OoOooDoooooon
Prices and long-run payoff streams rather than one-period returns

v

Discount rates vary over time and across assets a lot more
than you thought

v

Empirical: how. Theoretical: why. Applications: at all.

v

We've only started

v

How do you ask the right question?

Framing what we do as
"understanding the sources of discount rate variation"

29
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収益性ではなく割引率（リスクプレミアム）の変動
Prices and long-run payoff streams rather than one-period returns
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Framing what we do as
 "understanding the sources of discount rate variation"


Last word
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