Internet Appendix to

“Speculative Betas”*

This internet appendix has two sections. Section I contains all the proofs for the paper. Section II contains
additional tables.

I. Proofs of the Model

A. Proof of Theorem

Proof. We solve the model here allowing for heteroskedastic dividends 01.2. Theorem |1{ can then be proved as the special case o7 = of.
We assume that assets are ranked in ascending order of 3/02.

We first posit an equilibrium structure. We then check ex-post that it is indeed an equilibrium and that it is a unique equilibrium.
Let i € [2,N] and let ™ be the share holdings of asset k by group m, where m € {a, A, B}. Consider an equilibrium where group B
investors are long assets i < i and hold no position (i.e., ,uf = 0) for assets i > 7, and group A investors are long all assets i € [1, N].
Since group A investors are long all assets, their holdings satisfy the following first-order condition:
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Since group B investors are long only assets i < 7, their holdings for these assets must also satisfy the following first-order condition:
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For assets i > 4, group B investors have zero holdings and so NF = 0. For these assets, it must be the case that the group B investors’
marginal utility of holding the asset, taken at the equilibrium holdings, is strictly negative (otherwise, group B investors would have
an incentive to increase their holdings). This is equivalent to
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Finally, since arbitrageurs are not short-sales constrained, their holdings always satisfy the following first-order condition:
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The market clearing condition for asset 7 is simply Q% +(1-a)ud = % We sum the first-order conditions of investors a, A, and

B for assets i < i, and of investors a and A for assets i > 4, weighting the sum by the size of each investor group (% for groups A and
B, and 1 — « for group a). This results in the following system of equations:
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Let SB = Zi;ll bkukB, where SP represents the exposure of group B investors to the aggregate factor 2. We look for an expression for
SB. We start by using the first-order condition of group B investors on assets k < 7 and plug in the equilibrium price of assets k < ¢
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found in the first equation of system :
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From the previous expression, we can now derive SB as
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We can now multiply the previous equation by by, divide it by Jz for all k < 7, and then sum up the resulting equations for k& < 7. This
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of assets i > ¢ is then given by

Now that we have a closed-form expression for SB, we simply plug it into the second equation of system Define 6 =
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mi=speculative premium
The first equation of system [1| provides us with a simple expression for the price of assets i < 4:
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To derive the conditions under which the proposed equilibrium is indeed an equilibrium (i.e., i is indeed the marginal asset), we
need to derive the equilibrium holdings of group B investors:
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We are now ready to derive the conditions under which the proposed equilibrium is indeed an equilibrium. The marginal asset is asset 4
k2

B
if and only if gMLE(MB’*) < 0 and ”53—1 > 0, where uB* is group B investors’ holdings derived above. The condition that the marginal

utility of investing in asset 7 for pessimist agents is equivalent to 7; > 0, so that i is the marginal asset if and only if
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Define ug = +o0o and uny4+1 = 0. Then the sequence (ui)iE[O’NJrl] spans RT and the marginal asset is simply defined as i =
min {k|\ > ur}. We know that i > 0 since ug = +oo. If 7 = N + 1, then group B investors are long all assets and all the previous
formulas apply except that there is no asset such that ¢ > 4. If ¢ € [1,n], then the equilibrium has the proposed structure, that is,

investors B are long only assets i < 1. ~
We have so far assumed that ¢ > 1. The equilibrium is easily derived when ¢ = 1, that is, when all assets are overpriced. In this

case, SB = 0 and we have
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ThlS corresponds to the formula derived in Theorem I where we define ), <1 b7 = 0. Moreover, i = 1 is an equilibrium if and only if

,u1 * < 0, which is equivalent to A < uy, as stated in the theorem.
We now show that the equilibrium is unique. Let J = j\,uf > 0 — J be the set of assets that pessimists are long. It is straightforward

to show that prices are given by in this case
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The holdings of the pessimists can then be written as
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This implies that for j € J, we need to have b—é
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The equilibrium structure is necessarily in the form of a cutoff and hence our equilibrium is unique.
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Thus, for all j € J and for all ¢ ¢ J,
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B. Proof of Coro]]ary

Proof. Corollary characterizes overpricing. Overpricing for assets i > 4 is defined as the difference between the equilibrium price and
the price that would prevail in the absence of heterogeneous beliefs and short-sales constraints (o = 0). Overpricing is simply equal to
the speculative premium:
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By definition of the equilibrium, A > wj, which is equivalent to %sz()\) > L. Since assets are ranked in ascending order of
i

~-
%, this implies that for @ > 7, 7 > 0 and assets i > 7 are in fact overpriced. That mispricing is increasing with the fraction of

i

short-sales-constrained investors « follows as 6 is a strictly increasing function of «. That mispricing increases with b; and decreases
with 01-2 also follows from the definition of mispricing:!

_ . .0
Vj >1 >4, Overpricing’ — Overpricing’ = ;Uzw()\)(bj —bi).

C. Proof of Coro]lary@

Proof. Corollary [2] characterizes the amount of shorting in the equilibrium. We first need to derive the equilibrium holdings of
arbitrageurs. Group a holdings need to satisfy the following first-order condition:
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Define S® = Zg:1 uiby. Using the equilibrium pricing equation in equationand equation this first-order condition can be rewritten
as 42 )
vk € [1,N], kaz'*'ﬁk—’W Lps7 = byo2S® + pjog.

We multiply each of these equations by by, divide them by O’i, and sum up the resulting equations for all ¢ € [1, N| to obtain
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We can now plug this expression for S* in group a investors’ first-order conditions derived above. This yields the following expression
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for group a investors’ holdings of assets ¢ € [1, N]:
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First note that if i < 1, pug > 0, so that arbitrageurs are long assets i < i. Now consider the case i > 7. Notice from the expression of
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Thus, multiplying the previous expression by by, dividing by 0’%, and summing over all k > 7, we have
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Thus, for i > 17,
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We can now derive the actual holdings of arbitrageurs on assets i > i:
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Notice that arbitrageurs’ holdings are decreasing with 7 since j—g increases strictly with i. There is at least one asset shorted by group a
i »
A a2 (i %) )
investors provided that u%, < 0, which is equivalent to A > A = 1';%9 % jb—f;’v. If this holds, there exists a unique ¢ € [1, N]

such that p <0 & i > i. We already know that 7 > i since for ¢ < 7, group a investors holdings are strictly positive. It follows from
the expression for group a investors’ holdings that provided ¢ > i, we have
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There is more shorting of assets with a larger ratio of cash-flow beta to idiosyncratic variance, there is more shorting the larger is
aggregate disagreement, and the effect of aggregate disagreement on shorting is larger for assets with a high ratio of cash-flow beta to
idiosyncratic variance. |

D. Proof of Formula @) for Expected Excess Returns

Proof. From Theorem [I| we know that
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Denote by Rf the percentage excess return per share on asset ¢. Define Rf =d+b;Z2+& — (1+7r)P; and E[f§] = d— (1+7)P;. Further,
define the market portfolio as the portfolio of all assets in the market. Since all assets have a supply of 1/N, the excess return per
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share on the market portfolio is RS, = ;yzl - - Let Pp, = ;yzl % be the price of the market portfolio. Stock i’s beta is defined as
Cov(Rf’ ,an)

Bi = ——— s

= and can be written as
Var(Rg,)

2 o? 2
bioz + ¥

N 2
o gz
ﬁl:ﬁ, so that bLOg:Bl (UE-FZ]\;) _ﬁl
Jg“!‘zk:lNiIE k=1

We can thus substitute b; by 3; in the price formula and derive an expression for expected excess returns per share as a function of g;:
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E. Proof of Coro]]ary@

Proof. We make this proof in the context of homoskedastic dividends: 01-2 = 02. We can write actual excess returns as
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where 7; = b;Z + €;.
Using the fact that, by definition, S
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Let u;wi_l > A1 > Ao > %Z, and let 71 (i2) the threshold associated with disagreement A\; (A2). We have that i1 = i2 = i. Thus,
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We show that 3,57 82 > 5,57 ;. Since average 8 is one, we can write 3; as 3; = 1 + y; with y; such that Y y; = 0. Using this

decomposition, we have that
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Thus, the relationship is true for ¢ = 1. Now assume it is true for : = k > 1. We have ZiZk-H ﬂ? - Zi2k+1 Bi = Zigk 522 — Ziglc Bi +
B — ,8,%. Either B, > 1, in which case it is evident that Zi>k+1 612 - Zi>k+l B; > 0 as B, > 1 implies that 8; > 1 fori > k, or B < 1,
in which case B — /Bg > 0 and using the recurrence assumption, » ;5,4 ,312 — > i>ka1 Bi > 0. This proves that fi(A1) — fi(A2) < 0.
We show now that for all ¢ € [1, N], ()) is continuous in u; where u; is the sequence defined in Theorem [I| and calculated as
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Therefore, f is continuous and strictly decreasing for A in Ju;41,u;[ and is continuous at A = u;, so that it is overall strictly decreasing
in aggregate disagreement \. Since the derivative of the slope of the Security Market Line w.r.t. A is linear in 6, it is trivial to show
that % < 0, that is, the negative effect of A on the slope of the Security Market Line is stronger when there is a larger fraction of
short-sales-constrained agents, that is, when 0 is larger.

We can show that the slope of the Security Market Line, fi, is strictly decreasing with 6, the fraction of short-sales-constrained
investors in the model. Since the marginal asset i is independent of 6 and since we have already shown that D oisi /6’12 — > >3 By we

have that
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F.  Proof of Theorem@

Proof. We first consider the case in which Xt = 0. There is no disagreement among investors, so all investors are long all assets
i € [1, N]. There is thus a unique first-order-condition for all investor types — for all j € [1, N] and k = a, A or B:
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Summing this equation across investor types, using the market-clearing condition, and dropping the time subscript leads to?
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Consider now the case in which Ay = A. Importantly, investors disagree on the expected value of the aggregate factor Z;41, but they
agree on the expected value of asset ¢’s resale price E¢ [PJ ()\H_l)]. This is because investors agree to disagree, so they recognize the
existence of the next generation of investors with heterogeneous beliefs — and in particular, with beliefs different from theirs. However,
they nevertheless evaluate the t + 1 expected dividend stream differently. We proceed as in the static model. We assume there is a
marginal asset ¢ such that there are no binding short-sales constraints for assets j < 4 and strictly binding short-sales constraints for
assets j > 1. We check ex post the conditions under which this is indeed an equilibrium. Under the proposed equilibrium structure, the
first-order condition of the three groups of investors born at date t for assets j < i is easily written since, in the proposed equilibrium
structure, these assets do not experience binding short-sales constraints:
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Summing across investor types (using the weight of each investor group) and using the market-clearing condition leads to
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Subtracting equation @ — prices in the low-disagreement state — from equation (7)) leads to
Vi <i, —(147)API +pAPI —(1—p)API =0 < PI(\) = Pi(0),

since p < 1.

Thus, for all j < 7, AP7 = 0. The payoff of assets below j is not sufficiently exposed to aggregate disagreement to make pessimist
investors willing to go short. Hence, even in the high-disagreement state, these assets experience no mispricing. In particular, their
price is independent of the realization of aggregate disagreement. Aggregate disagreement thus creates resale price risk only for assets
that experience binding short-sales constraints in high-aggregate disagreement states, that is, high g% assets with 4 > i.

We now turn to the assets with binding short-sales constraints in high-disagreement states, that is, assets j > 7. For these assets, we
know that under the proposed equilibrium, ,uf (A) = 0. We thus have the following first-order conditions for hedge funds and optimist
mutual funds respectively:
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Define I' = >, AP , the average price difference between high- and low-aggregate disagreement states across all assets. Summing
these equations across 1nvestor types (using the weight of each investor group) and using the market-clearing condition leads to:
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In the previous equation, S2? = 0 since for all i < 7, AFji = 0. To recover S, we use B-investors’ first-order condition on assets
j < i, the equilibrium prices derived above for assets j < i, and the fact that for all ¢ < j, APJ = 0. This leads to the following
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Multiplying the previous expression by b;, dividing by 0‘]2-, and summing the equations over j gives the following formula for S':
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This allows us to derive the excess return on assets j > i:
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Speculative Premium=mJ

Risk Premium

Note that the risk premium embeds a term that reflects the resale price risk of high-b assets. Subtracting equation @ from the previous
equation yields, for all j > 1,
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Remember that I' = EZ>Z . We can thus obtain a formula for T' by adding up the previous equations for all j > 7 and dividing by
N:
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There is a unique I't > 0 which satisfies the previous equation. Call it I'*:
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There is also a unique I'” < 0 that satisfies equation :
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Let I'* be the actual value of I, the average price difference between high- and low-aggregate disagreement states across all assets.
I'* € {I'—,I't}. For j > i, the price difference is simply expressed as a function of the speculative premium 77 and I'*:
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For the equilibrium to exist, it needs to be the case that for each asset j > 4, pessimists do not want to hold asset j, that is, the
marginal utility of holding assets j > ¢ at the optimal holding is zero. This is equivalent to
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We have that
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Assume I'* =T'~ < 0. We know that
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However, the previous expression is strictly positive since '™ < 0 and (1+7)—(2p—1)+ MF_ < 0. Thus, we can’t have I'* = I'~
and it has to be the case that I'* = I't. o

Since I'* > 0, we have from the previous equilibrium condition that, for all j > 4, 77 > 0. Similarly, it is straightforward to show
that for pessimists to have strictly positive holdings of assets 7 — 1, a necessary and sufficient condition is that 79—1 < 0. Overall, this
leads to the following equilibrium condition:
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We can define a sequence v;, analogous to the sequence u; defined in Theorem[I] as
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It can be easily shown that this sequence is strictly decreasing since, for all i € [2, N],
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and assets are ranked in ascending order of %

The equilibrium condition can thus be written as v;_; > Ay > v;, with i defined as the smallest i € [1, N] such that Ay > v;.
We now move on to the expression for expected excess returns. Since APJ = 0 for j < i, we have that for all j < i,
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For j > i, however,
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The extra term is the risk premium required by investors for holding stocks that are sensitive to disagreement and thus are exposed to
changes in prices coming from changes in the aggregate disagreement state variable. Of course, in the data, since p is very close to one,
this risk premium is going to be quantitatively small. Nevertheless, the intuition here is that high U% stocks have low prices in low-
disagreement states for two reasons: they are exposed to aggregate risk Z, and they are exposed to changes in aggregate disagreement



X. Finally,

E[R'(N)] = d—(1+r)P'(A)+pP'(A\)+ (1 -p)P(0)
o? T* . .
= bjo? + < +p(1—p) | —xd
! N (1+7) = (2p— 1) + 220=2)
+0P(1 -p) = o
Y (47— (20— 1)+WF*
2
_ 2,9 = ; 1+7—(2p—1) .
= bjos + N +p(1-p) 0p(1—p) *ﬂj B 0p(1—p) *ﬂ]
(I+7)—(2p— 1)+ 22T (1+7r)—(2p—1)+ T

Thus, for assets j > 4, the expected return is strictly lower in high-disagreement states than in low-disagreement states.
The proof for the unicity of the equilibrium is similar to the proof of Theorem |1| and is thus omitted. |

G. Proof of Corro]ary

Proof. Part (i) is a direct consequence of the formula for expected excess returns in Theorem For (ii), we do a Taylor expansion

around p =1 for I'*: T* =~ % Zj>; % > 0, so in the vicinity of p = 1 and for j > 1,

| o2 (20— |
BRI O]~ + (b2 + 72 ) - o 31) D
v NJ ) - (@2p— 1)+ 2B

The slope of the Security Market Line for assets ¢ < i (expressed as a function of b; — it would be equivalent as a function of 3;) is thus
strictly lower for ¢ < ¢ than for ¢ > 4 in the vicinity of p = 1, which proves (ii). (iii) can also be seen from the previous Taylor expansion
and making A grow to infinity. (iv) is also a direct consequence of the formula for expected excess returns in Theorem |

10



3

"AT0A1100dS01 “00URIYIUSIS JO [9Ad] 4T PUR ‘UG ‘04T IR 019z WOIJ JUSISPID A[[Rd1IS1IR)S S9jedIpul .. pue ‘ ‘. -sesoyjuored ur
aIe $O1Ys1IR)S-] T — 7 [juow ul peaids (M., oY) I0] [01)00 A[[RUOIIppR (8) Pue () sumwnio)) "1 — 7 Ul 9)el UOjeJuI juow-gT-Ised 1) pue | — 7 Ul
oryer 9ot1d /puoplalp 93e30133e 1]} 10] S[OIU0D PPR () pue (g) summnio)) .AANHWQEbV NN pue AQ%QE@Q qINsS AASW\NEWJ TINH Ammwmv 1o5 IR
9T JO TT + 7 0 7 WOIJ WINJOI SSOOXO YJUOUWI-Z] O} I0] S[OIIU0D ppe (9) pue (g) sumwnio)) Yimois Gy Uni-3uof Jo s)seddIo] sISATeur JO UOIJRIAOD
pIepue)s oY) Sk POINSLIUI ST YOIYM ‘JUITIISISESIP [9AD[-XD0)s JO oSeIoar PaSrom-g Aqqjuowr oty ‘' ~*dsiq 88y 10y [019m0d (g) pue () suwmio))

X2
i+ 1t "+ e dNA - g0+ @8NS gus®+ @ TINH - gy 59 + ac Y- fo+ Thdsiq 88y - Ep 0 =t
X2
10+ 102 20 T (AN g0 (i EINS g0+ (o JTIVH + gy 80+ GiRT - o+ TThdsiq S8y i+ B =T
x>z
D1 Jo T (AN g 30 TS g @t GJTIVH g9+ i - odo + 17 7dsiq 88y T+ =19

:s8e[ TT I0J SUIMO[[R SI0IIe pIepue)s pPajsnlpe (LYGT) 1SOA\-AomaN pue GO SUISn SOLI9S SUIT) A} U SUOISSIIFoI 98R)S-PU0IAS 9YRUIL}SO q@ﬁ M
‘o1[0§310d PajI0s-e30q .\ J 93 JO ©jaq Sunjuer-jsod ofdures-[[ny oy} st d¢f pue o10310d pojI0s-830q . 93 JO WINJOI SSOIXO [JUOW-Z ] 9} ST Amcg oIoYM

gt T=d JQWITNA QvaQ+QQka+NE|AMM&

UOISSAI301 [RUOI}IDS-SSOID 9} [JUOU
0RO 9JRWIIISO USY) 9A\ [OPOW JOYIRWI SWIRS 9} JUISn so1[0j110d PalIos BID(-()g 9s9Y) Jo ®laq o[dures-[[nj o) ondurod apy sjurodyeaiq HSAN UO
poseq sotjojprod (g [oueq) pojysom-Tenbe 10 (y [oued) pojSom-on[ea (g JO 9UO 0} POUSISSE oIe SY00IS Poxuel o], ‘SIedA Iepuoed 9011 jsed oty
IOAO SWINJOI A[IUOW SUISTL [9POUL JONIRUL ® [IIM PIJRTIISO 9IR SBI9( UOIRULIOJ-OIJ [IUOW SNOIAId 1) JO PUD oY) IR ®I0( POJRMIISO IIO) JO SISeq
1) U0 I9PIO SUIPUSISE UI PAYURI I SYD0)s ‘[JuouW Iepusfed [oed Jo Suruurdaq oy 1y - (sjurodyeslq gGAN SUIsn UOTINGLIISIP 9ZIS A[IUO O) JO

Se[I0ap 0M] TI0P)0q UT s320)s) sdeosordtn pue (g§ > 9o1id) sxyp03s Auued Surpnidxe o[y ¥003s JSYD :o[dwes F10g/g1 01 1861/¢1 :polied o[dureg

sg A[UIUOTA] :0ulT 193 Ie]\ AILINDSG 9Y) JO A}IABIUO)) pUE JUSWIIesI(]
IVI 219&L

S9[qeL, [eUOINPPY II

11



a8e a8e age a8e age a8e a8e a8e G8e a8e a8e a8e N
(ov'1-) (¢r1-)  (80'g-)  (800-)  (S¥'T) (eL'T) (¥0°2) (ge'p) (z6°1-) (z1°2-) (9g72-) (99°¢-)

0Z°¢- £88°€- 4997~  8T0- ) £GT'8 #4106 54x0S°0T £09°%- *xL 8T~ #x88F w16 JuRISUOp)
(v¥e-) (geg) (91°1-)
#x0T°9" +x60°6 6£°C- T~ 7peoudg pey,
(€2°0) (81°0-) (gz'1) (e8°1) (0gg) (19'2-)

16T ce0- €0'9 £18'8 A *xkl8'9" T—#uoryeyuy
(tee)  (g671) (cr1)  (0607) (¥g0) (¥1°0) \
wxaT6L  48LT £G0°0T- £eg- 89T 70 Y3/a
(¥9°2) (17°2) (0g'2) F¥'1-) (eo1-)  (6T1°) (g¥'0) (8¢°0) (g0'0)
#xxV8 0 xxlT0  %x9T°0 0€°0- Ge'0- 1270~ €00 90°0 100 (e dNN
(g2'0) (s¥°0) (L6°0) (69°0-) (Le0r) (oo (8¢°2) (gc2) (ze1)

zT0 60°0 qT'0 ze0- 92°0- 20°0- #%69°0 #%29°0 170 (zydINS
(00°1) (62°1) (¥9'1) (eL€) (gze) (¢L2) (z9°¢-) (zeg) (vev-)

cl'0 NH.O ﬂN.O ***h@.o ***O@.O ***N@.O ***MN.O| ***ﬂb.on ***%N.O- Amaww:\/:m
(¢Lo)  (wom)  (8¢71) (89°9) (ore) (19 (or°¢-) (€0°¢-) (v0'z-) “

80°0 z1°0 L1°0 #:x98° T 4xxT€ T 4xxCT'T #xk68°07 48870 4xLT°0" mum
(11°0) (¢o0-) (8¢'1-)  (0g1-)  (0€7T) (e€2) (182) (¢1°2) (19°¢-) (vae-) (9L272-) (82°2-)

gz 0 £1°0- 672" 98" 4x0STT  4x60CT  44PT0T 44608 ,xGE 6" sxx0G°67  4xx66'G" 4xGL°¢-  TThdsig 83y

so1[0jj10d poIY3iop\-Tenby :g [oued

(86°0-) (zz'1-)  (e11)  (12'T) (1e'1) (e9'1T) (6£°1) (¥L1) (z9'1-) (04°1-) (8¥°1-) (8¢°1-)

16'2- 9g'¢- Phals v6'¢ 8T'2 €82 c6°'9 *€L°0T 607~ *9TF- Le°¢- 06'%- JueIsuo)
(gg'1-) (goT) (vg0-)

L0°%- 6L°G z9°0- T~?peoxdg pag,
(g7'1) (91°1) (90°0) (e7°0) (08'T-) (€6'1-)

80'F% ¥8°C 62°0 90°Z «0€°F- «67°F- T—#uoryeyuy
(0g0) (12°0-) (0g'0) (12°0) (90'1-) (ve'1-)

181 08°0- LET 8€'G 8T'¥- 0S¥~ “a/a
(6€°2) (172) (¥ez) (L12°) (sz'z) (12°2-) (z9'1) (0271) (gz'T)

(91°'1) #0°1) (82'1) (¥82) (eLz) (8€2-) (Ley) (09°%) (zog)

8¢€°0 9¢°0 evo ***mw.ﬂu ***@m.ﬂu **mﬁ.ﬂu ***mﬂ.ﬂ ***wﬂ.ﬂ ***wm.o Amﬂwmzm
(99°2) (86°2) (61°¢) (19°0-) (L207)  (0g0-) (zv'1-) (0%'1-) (62°1-)
#5890 54990 5xx89°0 €20~ 820~ 8T°0- €20~ €20~ «7€°0" (zry TNH
(00°1) (¢1°1) (08°0) (¥ev) (L17%) (65°7) (19°2-) (1%'2-) (1¢°2-) ,
(60°1-) (¢r1-)  (sL19)  (901-)  (0%@) (zve) (62°2) (99°0) (8g'¢-) (8g'¢-) (ov'z-) (ze1)

119 L7 #67°S- 08°'¢- sV LT 4x08°LT  4x08'ET 9T'e skt V6 T 5esex86°TT- 48T 'L 69'€- ~*dsiq 88y

so1[0j310d PRIYSIPA -ON[BA 1V [oued
(z1) (T1) (o1) (6) (8) (L) (9) (¢) ¥) (€) (@) (1)
1y 7 o :rep tdo(

:(penurjuo)) [Iv1 olqeL

12



(9g'1-)  (¥1)  (ee1)  (88°TY) (¢9°2) (0L72) (¢02) (12°1) (gve-) (67°¢-) (Lzz) (coe)
16°¢- 66°€- VT8 wl68 seswxlG 9T sk GGLT  wklTTT 48972 snesOL T sl TI- s IFL-  4x68°9-  T~*dsig 88y
syjuowr RT=Y VY [oued

(v20-)  (L80) (FL0-) (s80°) (0g2) (1€°2) (091)  (9L0) (80°¢-) (L8°2) (891-)  (1871°)
70'1- 12°1- 360" 60°1- #xV6°9 #x86°9 vy iatd *xx89 T~ #3xx07 7~ «LV'C- 182" ~*dsiq 88y
syjuowr 9=y :y [ouedq
(Leo-)  (9g70-) (o10-) (20°0°) (LL1) (69°1T) (901)  (¥2°0) (09°2) (vez) (¥e1-)  (18°07)
zg0- 0€°0- 80°0~ 20°0- %663 «08°C 09T 8%°0 #x%60°G" 68 1~ 66°0- 86'0-  '*dsig 83y
syjuowr ¢=3 :y [pued
(8e'0-)  (e¥0) (1z0-) (1IT°0) (ze'T) (¢1°1) (¢20)  (10°07) (18°1-) (8¢'1-) (¢60-)  (8€°0°)
G1°0" 91°0- 80°0~ ¥0°0 960 680 €50 10°0- £99°0- 2570~ 1€°0- 1z°0-  'Thdsig 83y
syjuowr =3 Yy [oued
(z1) (11) (o1) (6) (8) (L) (9) (¢) ) (€) (2) (1)
E ? ? . .
O @* () e dea
“A[oA1300dsa1 ‘90URIYIUSIS JO [9AJ] YT PUR ‘%G ‘0T JB 0I9Z WO JUSISPIP A[[RdI1)SIje)s SojeodIpul ., pue ‘., ¢, ‘sosoyjuared Ul oIe SO1)SIjR)S-1

‘T — 2 yauow ur peards HJ, 9Y) I0] [01jU0d A[[euonippe (g) pue () suwn[o)) ‘I — 7 Ul 9jeI UOIR[UI Jjuow-gT-1sed oY) pue ] — 7 Ul olyel 9o1d /pusplalp 91e30133e oY) I10]
sjorquod ppe (L) pue (g) uwno)) I —y + 2 03 2 woyy (TN Pue ‘NS “TINH UO WINdI YIUOW-Y oY) Pue | — Y + 7 0} 7 WOIJ UINJSI JONIRUI SSOIXD YJUOW-Y YY) SUTRIUOD 7 dISYM
‘7 5 z 10908] 91 ppe (9) pue (g) suwnjo) Ymois SJH Uni SUo[ Jo $1sedd10] S)SA[eUR JO UOIIRIASD PIBPURIS 9YY) SB POINSLIUl JUSUIISISesIP [9A9]-3001s JO oeior pajyIom-g
Aqyuowr oy ‘T*Hdsig 88y 10j [019u0d (g) pue () sUWN[O)) "SYIUOW YT=3 S9SN (] [dURJ PUR ‘SYIUOW Q=3 SISN ) [dURJ ‘SYIUOUW =3 SOsn ¢ [dURJ ‘SYIUOUW =3 SIsSN Y [oue

X3z z3%
a4 1tz o N + Ewmf £0 N + T=dsiq 88y - €t 4 €2 = EWE
X3z Z3%
o 1w G T 4 e bo T+ Thdsiq S8y -Gt @ = e
X3 VEL

4112 Lo N + A&Wm - Lo N + I=*dsiq 88y -+ 1o = SWQ

:s8e[ 11 10] SUIMO[[e SIOLI prepue)s pajsnipe (LYGT) 1S9 -AomoN pue SO SUlsn SILIdS S} A UT SUOISSEIST 93R)S-pPU0DdS

oyewI)se ULy} OA\ OI[0§310d POlIos-BIOq yyd U3 JO ' Sunuei-jsod ojdures-[[ny oyj st dg pue 01[0j310d PotIOs-BIOq yyd OU} JO UINIDL SSOOXD YIUOW-ZT dy3 S AMMT oI M

g 7 ? Ty — *d
> T e(d8) X ()@ +dg X (gt (¥ = (e

1UOTSSAIZaI [RUOIISS-SSOID S} JUOU DB 9JBUIIISS USY) 9\ [OPOUW jos{Iewl sures o) Juisn sorjojprod
po110s-eIaq (g 9so1) Jo ejoq odures-[[nJ o) 9ndurod apy ‘sjputodsearq HSAN Uo poseq sorjojrrod (g [oued) perySem-renbo 1o (y [oued) pojySom-on[es (g Jo oUO 0} paulisse
oIk S)YD0)S PaxUeRI Y], ‘UINJAI }aXIeW oY} Jo sSe[ oAl pue Ieek Iepusfed jsed oY) I9A0 suInjal A[rep SUISN [9POW X IBWL B M PIJRUIISS aIe SBJ9Q UOIJeULIOj-a1] ‘IUow
snotaaxd o) JO PUS Y} 1B BIOC PIJRUIIISI IOY) JO SISB] 9} UO IOpIOo SUIPUSISe Ul PayUel oI S}D01S ‘YIUoW Jepusled yord jo Suruuidaq oy 1y ‘(sjutodsesrq gSAN Suisn
UOTINQLIISIP 9ZIS A[YJUOW 91} JO SI[IDOP OM) WI0}J0q Ul $3209s) sdedororwu pue (¢§ > 9o11d) sxyooys Auuad Surpnoxs o[y ¥009s JSYO :o[dures 10g/g1 03 1861/21 :poled o[dureg

SUOZLIOH] JUSISlI(J :oul] oI A}1INDOSS 9Yj JO A}1ABOUO)) pue jusaweasdesi(q
IIVI °Iq&8L

13



"90UROYTIUSIS JO [0AS] YT PUR ‘04G ‘040 @ OI9Z WOIJ JUSISPIP A[[ROI)SIJR)S S9IROIPUTL ., PUR ‘.. ¢,
‘sosojuated UT oIe SOIISIIRIS-7 T — 7 Ypuow ul peoxds (JH.T, oY} I0] [013U0D A[[eUonippe (8) pue () suwnjo)) ‘T — 7 Ul 9)eI UOIJRJUI Yjuow-g-)sed
o1} pue T — 7 ur oryel 9o11d /puUopIAIp 91e30133% 1]} 10} S[OIIU0D ppe (L) pue (g) sumwmnio)) .AQ%QSNDV NN pue A @D m§mv qNsS A - @Emv TINH
Cm:m&v Jos[IRUI O1[} JO 1T + 7 0} 7 WOIJ TINJOI SS90X0 STIUOW-Z ] 1) 10J S[01U0d ppe (9) pur (g) sumnio) *F*dsiq 83y 10] A[uo [o19u0d (g) pue (1)
suwnjoy) ‘ssuruIes (0G¢ Jz3< U0 }sedd10] 98eIoAR 9} AQ Poreds ‘sSUItIed ()G J29S [BNUUR JO SISBIDIO] SISATRUR JO UOIJRIADD PIRPUR)S 9} S€ PIINSBOU
st pue (T1(0g) DA/ Ul pesn jusurealdesIp jes[Iew Jo ainsesur umop-doy, o1y st dsiq 88y ‘( [pued ul (¥10g)) |1 pue 11| woiy uaye) st pue JJS o)
ur 99el JuewAoiduweun o) pue jgord ayeiodiod ‘g ‘JIL) UO $ISLIDIOJ JO UOIJRIASD PIepur)s Afyjuou oy jo jusuoduwos redwurid oy st -dsyq 88y
‘0 [PuRd U "IMOI3 SJH UNI-SUO[ JO SISBIDIO0J SISATRUR JO UOIJRIAOD PIRPURIS O} SB POINSBOU JUOWODISRSIP [0AS] Y001S JO 9FRIoAR PO IIom-on[ea
pue -g Apyjuowt oyy st “dsiq 88y ‘g [oued ul (g0 + ¢g'0 = ,¢) 9uo 03 pesserdmwiod uva( sey ¢ Junjuei-oid oy) oYM ‘YImoI3 §JH UNI-3UO[ JO
S1SBDDIOJ SISATRUR JO UOIJRIASD PIRPUR)S 9} SB POINSROUL JUSTISRISRSIP [9AS] Y00)S JO a8rIoAr PoIysrom-g A[qjuow o) st -dsyq 88y ‘y [pued uf

X>oT
a4 17928 " A AN g0+ o TINS - g0+ G TIVH - gy 50+ (i - o+ hdsiq 88y - S+ 80 =
x>z
o 170 G MW + (z1) ann- Q:SMI. Q:m\.\ﬁw m:émm._. (z1) JTIVH - 5\5%._. Sv@ w¢ + s Sy s T =ty
X2z
D12 L0 T AN qud9F G TIVS * gpdd F G TIVH gy @+ G - odo + 77hdsiq 88y - 1+ 10 =79

:s3e[ 11 10] SUIMO[[R SIOLIO pIepue)s paisnlpe (L8GT) 1SOA -AomoN pue §rI() SUIST SOLIOS dUIT) O} Ul SUOISSoIS0I 058®)S-PU0I0s Exasm@ gof M
*01[0§310d Pa3I08-819q 1, J 93 JO 3o Sursjuer-jsod odures-[[ny oty st I pue o10§310d pajIos-e1aq ,J 9} JO UINJOI SSIIXD [HUOW-g ] O} ST ANG& QI M
ON“hHHm ﬂtmwl_lwﬂgm&v QQLIQQXQ.EITQE‘AMM&

UOISSOIZOI [RUOTIIIIS-SSOID 9} [IUOUW OB )RUIIISO UOT[}
9\ '[OpOU jeyIewr oures o) Sursn sorjojriod pelros-ejoq (g 9S9Yl Jo eyeq o[dures-[ny oY) ondurod opp -sjutodyeslq HSGAN U0 paseq sorojiiod (g
[Pued) peiysem-Tenbs I0 (y [oued) polySom-dN[RA ()7 JO 9UO 0] PAUIISSE dIv SYD0)S PosURI o], ‘SWINJOI o IRl JY) JO SSe[ oA pUR IRAA IepUS[RD
jsed o1} 19A0 SUINGOI A[Tep SUIST [OPOW 19X IeW € M POJRUI}SO 918 Se19( UOI}eULIO-0I] "IUOW snoiadld 91} JO pus 9} I' B9 POIRUWIISO IId) JO
SIseq o1[) U0 IOPIo SUIPUSISE UT PONURI OIR SYD0IS ‘[JUOU IRPULSRDd 1ord Jo Sutuuisoq o) 1y “(syurodsearq S A N SUIsn UOTINJLIISIP 9ZIS A[IUOUT ST}
JO SO[109P OM) W0))0q UT s¥D03s) sdeoordtu pue (G§ > 0ouid) sypogs Auuad Jurpnoxe oy ¥0031s S :o[dwes F10¢/¢T 03 1861/21 :polwd ojdureg

JuowIaaI3es[(] JO SOINSEI]A SAIJRUIDI[Y :9UIT IR\ A}1IN08S 9Yj} Jo £)1ABOUO)) pueR juaweatdesi(
IIIVI °I9&8L

14



(¢6'0-) (2200) (o) (1r0-)  (281)  (e21) (ero) (1) (e¢e) (8¥'z) (800) (S1°0)
ILT-  SP1-  0T0- I10- «£2°9 £69°G 120 7' 5x0L' € 4xSG°€-  0T0 L1°0  'Thdsig S8y
aJnseouma QBO—UnQO,H um ~®Qﬁnm
(1g'1-)  (¢¥'1-) (c00-) (6%0) (9¢1)  (16T) (2900 (ee1) (0L71) (06°1-) (601-) (90°71-)
¢Re-  Cey- 010" 06°0 196 LOF0T 16T 889  488F-  4EI'¢-  I¥g  89¢- '"dsiq 'S8y
quaweadesip 1d4S D [pued
(¢7'0-) (€90-) (g80-) (ocT-) (eL1)  (621T) (671) (L01) (6€¢) (Lee) (#9°1-) (8¢T-)
00T-  TIST- 88T~ €F¢ «I€6 46007 T8 67°G  4xF89- 44069-  0SF-  1€¢-  Trdsig 33y
PoiySiom-eloq pue oneA g [oued
(001-) (er1-) (ge1-) (981-) (goz)  (Loz) (Lo1) (8¢1) (0gT) (6¥T) (6S1-) (12717
SV~ 16T 08T 4007 4xE8°T1 440G ET 4008 FE9 PO 44 IL8  €CF-  L06'¢-  hdsyq 88y
m@u@n— .—memw.ﬁmaoo u< ~®an.m
(¢1) (171) (01) (6) (8) (L) (9) (¢) %) (€) (c) (1)
Fay 3 40 :rep tdo(g

:(penuruo)) [IIIVI| 219eL

15



“AoA1100dSo1 ‘00URIYIUSTS JO [9Ad] U4T PUR UG ‘04T IR OI9Z WIOIJ JUSISIID A[[RO1ISIIR)S S9jedtpul , . pue ‘ ‘. ‘siserjuered ur oIe
SO1ISTIRYS-7 "] — 7 Yyuowr ur pealds H.T, 90U} I0J [019U00 A[[eUoyIppe (8) pue (f) suwnjo)) ‘T — 7 Ul 9l UOIR[JUI YUOUW-g[-Ised o[} pue [ — 7 Ul OIjel
0011 /puoptat(] 0ye8oi38e oty 10§ sjoxu0d ppe (1) pue (g) suumpo) “( JqWNA) AN P ‘( JdNS) GINS ‘(o JTIWH) TNH ‘((15d) 1orew
a1} JO TT + 7 0} 7 WOI] WINJDI SS9OXD HUOW-Z] 9} I0] S[0IU0D ppe (9) pue (g) suwnjo)) ‘YImois G4y UNI-SUO[ JO SISLIDIOJ SISATRUR JO UOIYRIADD
pIepue)s o) S POINSeIU ST DIM ‘JUSUIaI3RSIP [9A9]-3D09)s Jo oSelare PajyStam-g Aqqjuouwt oty ‘F~7dsiq 88y 10J [o19u0d (g) pue (1) suwnjo))

X
180 T AN g9t (@ TIS S0 o TIVH -y 50+ (i - oo + 177 dsiq 88y - St =
x>z
0+ 17 80 T (AN g0 (o EINS g S0 (o JTIVH + gy S0+ G - o+ TSI S8y A+ T =T
X3z
Dt Lo "+ AN gt + G TINS - g d@+ G TIVH - gy f0 + Lot - e + T7hdsiq 88y - 1h+ T =40

:s3e[ 11 10] SUIMO[[® SIOLIO pIepue)s pojsnlpe (LRGT) ISOA\-AomoN pue §rI() SUISn SOLIOS OWII) O} Ul SUOISSOIZOT 0FRIS-PUOIDS DJRIIISO
wY) oA\ orojrrod pejIos-eyaq 4 U3 Jo vjoq Sunjuer-jsod ordures-[ny oyj st d¢g pue ‘3 yyuowr ur g orojirod Ul s3pojs I0j s3sed0I0j  syshreue

ur UOTSIOASIP [9A[-3004S 91} JO oferonr PIYSM-on[es oty ST *IdsI( ‘01[01310d POIIOS-RIIC yy OTY JO UINIOT $SIXD YIUOUL-ZT OY) ST AMW,@ QIO M

0T =d T (S X T+ (dg) X 9+ g X Tt =
QOEW@HW@H [BUOI}99S5-SSO.I0 9] Juow [oeo 9}eUWI}S9
UST[} OA\ [OPOW JosIew oures oy} Sursn sorjojyrod pajros-e1aq (g oS3 Jo ejoq ordures-[ny oyy oindurod app syutodyealq S AN U0 paseq sorjojrrod
(g Pued) pejySom-renbo 10 (Y [oued) poySom-on[ea (g JO 9UO 0} POUSISSE oI SYO0)S POURI O], "WINJOI IR o1} JO SSB[ Al PUR IBaA Iepuo[ed
jsed o1} 19A0 SUINGOI A[Tep SUIST [OPOW 19X IeW € M POJRUI}SO 918 Se19( UOI}eULIO-0I] "IUOW snoiadld 91} JO pus 9} I' B9 POIRUWIISO IId) JO
SIseq o1[) U0 IOPIo SUIPUSISE UT PONURI OIR SYD0IS ‘[JUOU IRPULSRDd 1ord Jo Sutuuisoq o) 1y “(syurodsearq S A N SUIsn UOTINJLIISIP 9ZIS A[IUOUT ST}
JO SO[109P OM) W0))0q UT s¥D03s) sdeoordtu pue (G§ > 0ouid) sypogs Auuad Jurpnoxe oy ¥0031s S :o[dwes F10¢/¢T 03 1861/21 :polwd ojdureg

JuowIaaI3es[(J [9A-3201]S J10J SUI[[0JJU0)) :2UIT I IR\ AI1IN0SG 9} JO A}IABOUO)) puUR juswIdxISesI(]
AIVI °l98L

16



cse cse cse ase ase ase se ase cse cse cse ase N
(6£70-)  (99°0-) (68°0-) (0T°0) F11) (1) (9v'1) (¥0°g) (60°2-) (oz'z-) (61°2) (LLv)
YT 18°T- cye- €C0 0€°G 99°G ce'9 wxkIT0C  4486'C- 4480~ 4x80F~ ks 16 Jue)suo))
(89'2-) (08°0) (9¢°0~)
k619" €0 19°0- T~ 7peesadg pef,
(ze1) (69°0) (62°T) (zeT) (vo'g) (8e'¢-)
{Y°¢ {¥'1 *IL°9 xx0L°L %%V V™ wxxV9V- T —#uoryeyguy
(€9'2) (ze1) (87°'1-) (ve'1) (zs0) (L¥0)
wxxGL7O LTE 969~ 17 ve'1 68°0 a/a
(zz0-) (1ro)  (zo) (11°0) (10°0-) (15°0) (68°0-) (z80-) (ze'1-)
200" 10°0 €0°0 200 00°0- 100 c0°0- ¥0°0- 60°0- (e AN
(Loz-)  (orz)  (08°T-) (09'71) (¥9°1) (vee) (¥9°0) (¥9°0) (0z'0-)
#xI7°0" 170~ 42E0- 870 870 #xC9°0 60°0 60°0 €0°0- (e dINS
(g¥'1) (621)  (L12) (80°¢) (L6°T) (09°2) (1T°g-) (08'%-) (gT'¥%-)
¥20 *Nm.o **:w.o %**Ow.o ***@N.O ***NL..O ***hm,.0| ***@@.O| ***ﬂw.on ANHW:.:\/:A
(660)  (0£T)  (€TT) (07°9) (er9)  (8v9) (6g'e-)  (0ge) (192 r
zro P10 v1°0 ok V8T k€8T sl k08707 5ix 0807 4488 0- it
(68°0) (te0)  (0L0) (g6°07) (9v°2) (0g°2) (1v2) (01°2) (z1°¢) (60°¢-) (gez) (e€c)
02 98°0 €8'1- LLUT- 449001 44TL 0T 4x06'6 wx16'8  4xx909"  4usBE9-  4sEGT-  4GT'9-  'Thdsiq SSy
sorjoj310d peySep -[enbd :g [eued
(¥0°0) (e107) (zo)  (¥eT1) (65°0) (¢9°0) (0g°0) (LLT) (ev'1-) (9v°1-) (91°1-) (eve)
AN 0¥°0- 69°0- 9z'E cT'e e 69°C +xxG6°CT ere- ore- €8°C- #x69°G- Juesuo))
(88'1-) (zg0) (90°0)
VeV 78T 1T°0 T~*proadg peg,
(07°0) (gz'0-) (0g'T) (FL1) (eT'g) (96'2-)
06°0 16°0- 07’9 £00°L wxkl8T k€8T T—#uoryeyuy
(geT) (09°0) (97°0) (12°0) (L0'T°) (2T'1-)
1T¥ 9.1 e 67°¢ 6L°C- €Le- a/a
(8€°0) (Lg0)  (g50) (0z°0-) (vz'0-) (L0°0) (89°0) (L9°0) (91°0)
700 100 90°0 €0°0- 90°0- 200 L0°0 L0°0 200 (e NN
(g20-)  (gro) (g0 (11°1-) (o1°1-) (¢9'0-) (zeT) (e£2) (6¢°1)
0Z°0- 02°0- 61°0- 860~ 86°0- €€°0- #%CSG"0 #%CG°0 ¥E0 (e TS
(0g'1) (t1e)  (¢91) (L8°0) (18°0) (sz'1) (81°2-) (L1'g) (9¢'2-)
TT0 820 «1€°0 ze0 0€°0 L0 #+L8°0"  4x88°0" %0870 (zr) TNH
6vr) (o1 (987T) (vL€) (Lre)  (99°¢) (€901)  (e91)  (s2T) r
620 X0 4620 wkkl0 T skl0T 56670 ze 0- «TT 0" 9T°0- it
(Lro-)  (gv0) (¢80-) (9v'TY) (89°2) (69°2) (91°2) (0g'1) (86°2-) (¥6°2-) (26°1-) (z6°1-)
15°0- SVT- 9z°¢- LT'E  45x09°9T  44x00°LT 48T TI Gh'9 ekl 96™  suex¥9 6 «6F G- %06°G- ~*dsiq 88y
so1[oj310d PRIYSIeM -on[eA 'V [Pued
(1) (1m) (o1) (6) (8) (L) (9) () ) (¢) (2) (1)
Ty T ¢ :rep tdo(g

:(penuruo)) [ATVI] olqeL

17



"AToA1300dS0I ‘90UROYIUSIS JO [9Ad] YT PUR %G ‘04T 1@ 0I9Z WIOIJ JUSIJIP A[[eorIsrIe)s sejeotpul .. pue ‘¢ -sesoyjuored ur
aIe sO1ISTIRIS-7 "1 — 7 yjuowr ul peards (T, oY) 10J [0IJU0D A[[euonippe (8) pue () suwmio)) ‘T — 7 Ul 9jel UOIJe[JUI [juow-gT-1sed o) pue [ — 7 Ul
oyl 901Id /PUdPIAIP 03€50133e o1} 10§ S]0yU0d ppe (L) pue (g) suwmo) (SN A) AN Pue ‘(g INS) NS (5 TIVH) TINH ‘()4 1osaewt
a1} JO TT + 7 0} 7 WOI] WINJDI SS9OXD HUOW-Z] 9} I0] S[0IU0D ppe (9) pue (g) suwnjo)) ‘YImois G4y UNI-UO] JO SISLIDIOJ SISATRUR JO UOIYRIADD

pIepue)s oY) Se DPaINSRAUI ST YOIYM ‘JUSTUSSISRSIP [9A9[-00)s Jo oFelase pajydlom-g ATqjuowt o1y ‘F~7dsiq 88y 10j [o1juod (G) pue (])suuwinio))

X
180 T AN g9t (@ TIS S0 o TIVH -y 50+ (i - oo + 777 dsiq 88y - St =
x>z
0+ 17 80 T (AN g0 (@ EINS g S0 (o JTIVH + gy §0+ G - o+ TSI S8y A+ T =T
X3z
Dt Lo T+ AN gt + G TINS - g d@+ G TIVH - gy f0 + Lot - e + T7hdsiq 88y - 1h+ T =0

:s8e[ 1T 10] SUIMO[[® SIOLIO pIepue)s pojsnlpe (LRGT) ISOA\-AomoN pue §rJ() SUISn SOLIOS dUWIIY O] Ul
SUOTSSOIFL 9FR)S-PUOISS DJRWIYSO UDYY 9\ "O1[0f310d PoYI0s-8Iaq . J 9U3 JO ©loq Sunjuer-jsod opdures-[[ny oyy st d¢g pue 7 yyuow ut g4 orfojrod ut

SIPO)S JO AJIIFRIOA DIFRIDUASOIPT O} JO URIPOUL PAJYSIom-on[ea a3 st *d.o ‘01joj310d pajI0s-810q y,J O} JO WINJOIL SS00X0 [JUOW-Z T oY} ST AMWL oIy M

et T=d “Pdy AHQ.QVH: x 15+ NAQQV Xt + QQ X 4ty = AMWL
goﬁwmw.ﬂwwh [eUO0I399S-SSO.I0 9} Jluow [oro djeUI}So U}
oA\ ‘[opou josprew oures oy Sursn sorjopyiod pojIos-eieq (g ooy Jo eyeq ordures [y oy oyndwos opy syutodseorq AN o peseq soropiiod (g
Pueq) poyysSom-enboe 10 (Y [purg) poyySlom-on[es (g JO 9UO 0} POUSISSE oI SYD0}S POYURI Y], "SUINOI JONIRUL A} JO SSB[ OAY PUR IBAA IEPUS[Ed
jsed o) I0A0 SWINJOL A[IRp SUIST [OPOUL JOYIRW © [}IM POJRUIGSO oIv SB}O( UOIJRULIOJ-0IJ “[IUOUW SNoIAeld ofj JO PUo oUj e BIo( PojewIse o) Jo
SISe( O} UO IOPIO SUIPUSOSE UL POYURI OIR SYD0IS ‘[JUOW IRPUSRD [oro Jo Suruuisoq oy 4y *(syurodyesiq HSAN SUIST UOINLIISIP 9Z1S A[[IUOW Y}
JO SO[IDOp oM} W0330q Ul §3003)s) sdeoomrur pue (¢g > 0o1d) s3pojs Luuad Surpnpxe o[y 3p03s JSHD :ordwres F10z/¢T 03 1861/¢1 :poreg ojdureg

A[19R[OA 217RIDJUASOIP] J10J SUI[[0IJUO)) :BUIT IR AJ1INdDG aYyJ JO A}IAROUO)) pue juswIadIdesI(
AVI °l9&8L

18



se cse ase cse cse ase cse gse ase cse ase cse N
(vro-)  (680-) (eg0-)  (s80) (10'1) (61°1T) (91°1) (eep) (9L°1-) (g8°1-) (LL71-) (vev-)

€8°0- 68°0- 8T'T- eLT 617 €8y oLy wkTEOT  48T°€- +8€°€- #LTE 4xx09'8" JueIsuo))
(1£72-) (ge1) (0g0-)
*x VLT 9¢°¢ ¥8°0- T~ 7peoudg por,
(te'1) (€6°0) (90'1) (TL'1) (ezz) (0gz)

19°¢ L0°C IR £GL°G 016" 4x68°€- T—*uorjeyuy
(8'1) (69°0) (g¢20-)  (9007) (eT°0) (60°0")

«L0'F ee'T cee- €2°0- z€0 L1°0- Y3/a
(12°0-) (900)  (¥20) (sv°0) (sz'0) (zg0) (88°07) (607 (e1'1-)

20°0- 10°0 €00 80°0 800 110 S0°0- G0°0- 80°0- (e, AN
(86'0-)  (00'T-) (29°0-) (19°0) (¥9°0) (91°'1) (19°0) (09°0) (L0°0-)

8T°0- 61°0- I1°0- 12°0 12°0 L€°0 60°0 60°0 10°0- (zydINS
(90°1) (17'1)  (e8°1) (6g°¢) (L1°¢) (01°¢) (eLg”) (vz-g-) (L97-)

aT'o 12°0 %120 £5x88°0 454080  4x406°0 55k€9°07  4kxC9°0"  4kxlO0" (g1 TNH
(ere) (o) (0w ver)  (vy)  (8¥7) (862)  (g0er) (€92 h
#+1C0  4x8C0 44080 #kk88'0 5980 wkkld’0 ##x88°07  4xxlT07  54xGG 0" gt
(06°0) (Lg0) (9v0-) (zro)  (161) (L9°71) (s1°1) (¢1°1) (¥9°2) (g9°2-) (96°1-) (602

76T 68°0 66°0- e T- 0L xCT'8 8g'¢ £0'9 #5x08°C"  44489°G"  4T8°E- #x89°¢-  T7™dsig ‘83y

so1[0jji0d poIy3iop\-Tenby :g [oued

(900-)  (12°0) (V€0-) (06°0) (9v°0) (65°0) (09°0) (g2°2) 1) (¥e'1-) (6€°1-) (€9°2)

8T°0- €9°0- 86°0- 62T 16°C 10°€ 10°¢ ##x0T €T 9g'¢- 99°¢- 0g'e- #4x19°9" Juesuo))
(09'1-) (60'T) (g¥'0-)

LL¢- 0¥ 180~ T~ ?proxdg pag,
(¥90-)  (8T'TY) (18°'1) (0z'2) (10°¢~) (86'2-)

08T~ To'e- «0T'8 #9586 #akI6T™ 617G T—#uonyeyuy
(8¢'1) (16°0) (¢20-) (62707 (62°0-) (gg0-)

oLy 75 18°¢- I- 18°0- 1€°1- Y3/a
(L1°0) (¢e0) (11°0) (LZ'0) (L1T°0) (gg'0) (1£°0) (ge0) (eT°0-)

200 700 10°0 L0°0 700 710 €00 700 00~ (e AN
(69°0-)  (89°0) (.80 (9¥'0-)  (3%°0°) (z0'0) ¥9'1) (z9°1) (g8°0)

0Z°0- 0Z°0- ¢z 0- ¥Z'0- ¥Z'0- 100 L€°0 L€°0 0Z°0 (z1)ENS
(11°0) (ee0)  (L£0) (e7'1) (Lz'1) (87'1) (16°2-) (8272) (00°€-)

200 100 80°0 1570 790 €90 #5kFG 07 4kx€G°0"  4xxE9°0 (zry TNH
(o) (e81) (¢€7) (toe)  (eoe)  (LL2) (ter)  (og1) (€80 ,
+8T°0 £6T°0  xx9€°0 #k4E6°0 4k 160 44xGL°0 81°0~ 81°0~ 1T°0- gt
(¢207)  (z607) (g01-)  (9L1-)  (82°1) (98°1T) (1e'1) (se'1) (gez) (9g°2) (2¢9'1-) (g8°1-)

8S°¢- ove- 8¢€'¢- x009-  4x09°CT «IG°€T 76 8L°L %xG9'8- xxVL'8- 9%°G- %00 A" ~*dsiq 88y

so1[oj310d PRIYSIeM -on[eA 'V [Pued
(z1) (11) (o1) (6) (8) (L) (9) (9) ) (2) (@) (1)
& a7 o wrep cdo(g

:(penurnjuo)) [AVI| 219eL

19



Table IAVI
Disagreement and the Slope of the Security Market Line

Sample Period: 12/1981 to 12/2014. Sample: CRSP stock file excluding penny stocks (price < $5) and microcaps
(stocks in bottom two deciles of the monthly size distribution using NYSE breakpoints). At the beginning of each
calendar month, stocks are ranked in ascending order on the basis of their estimated beta at the end of the previous
month. Pre-formation betas are estimated with a market model using daily returns over the past calendar year
and five lags of the market returns. The ranked stocks are assigned to one of 20 value-weighted (Panel A) or
equal-weighted (Panel B) portfolios based on NYSE breakpoints. We compute the full sample beta of these 20
beta-sorted portfolios using the same market model. We estimate every month the cross-sectional regression

rgj) =kKe+m X PBp+epr, P=1,..,20,

where rgj) is the 12-month excess return of the P beta-sorted portfolio and fBp is the full-sample post-ranking

beta of the P beta-sorted portfolio. We then estimate second-stage regressions in the time series using OLS and
Newey-West (1987) adjusted standard errors allowing for 11 lags:

m = ¢+ Y1 -Agg. Disp.,_; + Z 05 - zgk) + Z 07 -1 + wy

z2€Z rxeX
Kkt = c2+ - Agg. Disp.,_; + Z 05 - zt(k) + Z 05T4—1 + V4.
z€Z rxeX

Columns (1) and (5) control for Agg. Disp.,_;, the monthly S-weighted average of stock-level disagreement mea-
sured as the standard deviation of analysts’ forecasts of long-run EPS growth. Columns (2) and (6) add the factor
z € Z, where Z contains the k-month excess market return from ¢ to ¢t + £ — 1 and the k-month return on HML,
SMB, and UMD from ¢ to t + k — 1; Column (3) and (7) add controls for the aggregate dividend/price ratio in
t — 1 and the past-12 months inflation rate in ¢ — 1; Columns (4) and (8) additionally control for the TED spread

in month ¢ — 1. ¢-statistics are in parentheses. *, **, and *** indicates statistically different from zero at 10%, 5%
and 1% level of significance, respectively.
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Table IAV]| (Continued):

Dep. Var: Tt Kt
) (2) (3) 4) (6) (7 (8)
Panel A: Value-Weighted Portfolios
Agg Disp,_; -6.06°%  -0.86  -4.90%% 5687 194 6077  6.627
(-211)  (-0.39)  (-2.30)  (-2.66) (0.89)  (2.79) (2.98)
R 0.60%**  0.58%%%  (5%k* 0.40%¥%  0.43%%% (. 42%%*
(5.12) (6.59) (6.09) (3.55)  (4.70) (4.24)
HML{'? S0.BIFKE 0.ARFRE (0 44%Kx 0.77FF%  0.64%FF  0.60%**
(-3.22)  (-3.03)  (-2.88) (4.02)  (4.07) (4.05)
SMB{'? 0.48%%  0.63%%F (.62 0.44%  0.60%F%  -0.59%F*
(2.13) (3.37) (3.54) (-1.91)  (-3.23)  (-3.34)
UMD{'? -0.00 0.03 0.05 -0.00 -0.04 -0.05
(-0.03)  (0.31) (0.58) (-0.03)  (-0.45)  (-0.65)
D/P, , -3.92%  -6.01%* 3.93* 5.39%
(-1.79)  (-2.29) (1.66) (1.80)
Inflation; 1 -3.22% -4.39%* 3.38%* 4.20%**
(-1.90)  (-2.12) (2.16) (2.31)
Ted Spread;_, 3.62% -2.54
(1.77) (-1.28)
Constant 0.87 -2.58 -3.34 -3.77* 2.50 3.26* 3.56%*
(0.31)  (-1.16)  (-1.60)  (-1.75) (1.21)  (1.67) (1.75)
Panel B: Equal-Weighted Portfolios
Agg. Disp., ;  -5.11%  -046  -4.06%F  -4.84%%* 2.08  6.27FFF 7.02%K*
(-1.85)  (-0.26)  (-247)  (-2.99) (1.05)  (3.30) (3.60)
R(M?) 0.60%%%  0.58%FF  (59%%x 0.40%H% 04300 (. 42%5%
(5.18) (6.59) (6.14) (3.30)  (4.54) (4.12)
HML{'? 0.66%F%  0.54FFE 0 50%F 0.96%%%  0.83FF (. 79RH*
(-3.97)  (-3.72)  (-3.55) (5.38)  (5.65) (5.87)
SMB{'? 0.70%%*%  (.84%%% (84K 0.1 -0.28* -0.28*
(3.93) (5.37) (5.44) (-0.55)  (-1.70)  (-1.75)
umMD{'? -0.11 -0.08 -0.06 0.11 0.07 0.05
(-0.93)  (-0.78)  (-0.67) (0.95)  (0.71) (0.57)
D/P,_, -3.25%  -5.32%* 3.41 5.40%%
(-1.81)  (-2.56) (1.60) (2.03)
Inflation; 1 3.15%  -4.31%F 411FF% 52k
(-1.77)  (-2.16) (2.62) (3.13)
Ted Spread,_; 3.58%** -3.45%*
(2.13) (-1.93)
Constant 0.20 -2.61 -3.25%  -3.67* 1.56 2.25 2.66
(0.07)  (-1.37)  (-1.71)  (-1.91) (0.83)  (1.20) (1.41)
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