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Excessive volatility of asset prices like that generated in the ‘noise trader’ model of De Long et al. is
one factor that plausibly might contribute to an explanation of the equity premium. We extend the
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1 Introduction

Privatization of public assets has been a widely-adopted policy in recent years. In addition
to the widespread privatization accompanying the downfall of Communism, there have been
numerous privatizations in both developed and less developed countries. Privatization has
been advocated on a number of grounds, including improvements in operating efficiency and
the desire to subject managers to the discipline of takeover markets.

An important element of the case for privatization is the claim that the sale of publicly-
owned assets permits an improvement in the financial position of governments, and, in par-
ticular, a reduction in public debt. This argument has been prominent in the advocacy of
privatization by the World Bank, summarized by Kikeri, Nellis and Shirley (1992). This
motivation is particularly important in the case of partial privatization, where governments
retain majority ownership, so that there is no reason to anticipate changes in operating
efficiency or beneficial effects of capital market discipline.

Despite the frequency with which privatization is recommended as a fiscal expedient, it
is frequently the case, particularly in developed countries, that the sale proceeds realized
through privatization are less than the expected earnings of the enterprise under continued
public ownership, discounted at the real bond rate (Vickers and Yarrow 1988, Quiggin 1995).
In some cases, particularly where privatization is undertaken through an initial public offering
of stock, the difference is partly due to the fact that the offer price is well below the market
price revealed on the first day of trading. The case of British Telecom, examined by Vickers
and Yarrow, is illustrative.

A more fundamental reason for the divergence between sale prices and future earnings
is the substantial difference, referred to as the equity premium, between the rate of return
demanded by holders of equity and the rate of return demanded by the holders of government
bonds. As was first observed by Mehra and Prescott (1985), the magnitude of the equity
premium is a puzzle, since application of the standard consumption capital asset pricing
model (CCAPM) with plausible parameters suggests that the premium should be less than
one percentage point. By contrast, typical empirical estimates of the equity premium are
around six percentage points.

Kocherlakota (1996) surveys a large number of papers in which attempts are made to
explain the large observed values of the equity premium and concludes that ‘it’s still a puzzle’.
Although the explanations surveyed by Kocherlakota differ in many respects, all of them are
based on the assumption that holdings of equity can be regarded simply as claims to a
particular proportion of corporate profits, with no account being taken of the properties of
the stock markets in which equities are bought and sold. In the terminology of Hirshleifer
and Riley (1992) these models only deal with event uncertainty and do not consider issues of
market uncertainty such as the optimal search for trading partners or disequilibrium processes

and price dynamics. Implicitly, some version of the efficient markets hypothesis is assumed



to apply to stock markets, although failures in other financial markets (such as insurance
markets) are postulated in some cases.

The work of Shiller (1989) suggests an alternative approach to the equity premium puzzle.
If, as Shiller argues, financial markets display excess volatility, then returns to holdings of
equity are riskier than are the associated streams of corporate profits. Shiller’s insight has
been formalized in the ‘noise trader’ model of De Long et al. (1990). In this model, risk over
and above that due to the dividend-generating process is introduced into the economy by the
distorted and stochastic, beliefs of misinformed investors referred to as ‘noise traders’. De
Long et al. observe that this excess risk implies an increase in the equity premium relative
to the case when all investors have rational expectations, but they do not consider the policy
implications of this observation. De Long et al. show that, although both noise traders
and sophisticated investors are made better off in ex ante terms (given their beliefs) by the
availability of trade, this apparent welfare improvement arises at the expense of those holding
equity when trade is introduced, such as entrepreneurs making initial public offerings.

A large number of subsequent writers have developed the work of Shiller (1989) and
De Long et al. (1990) on market volatility. Although the use of terms like ‘excess volatility’
implies some departure from efficiency and therefore some potential policy implications, these
issues have received relatively little attention.! In particular, the implications of volatility
generated by noise traders for the appropriate risk premium for public investments, and for
the welfare and distributional effects of privatization, have not been considered.

In this paper, we address the latter issue. We modify the De Long et al. model to allow
for the existence of an asset that is initially publicly owned, but is otherwise similar to the
private asset considered by De Long et al. We then examine the consequences of privatization
for asset prices and demands, and for the welfare of different groups. We show that if the
equity premium arises from the mistaken beliefs of noise traders, privatization may reduce
public sector net worth. Moreover, if the noise-traders’ misperceptions about the returns of
existing equity and the privatized asset are positively correlated then, evaluated in terms of
the correct beliefs of sophisticated investors, there is a reduction in social welfare associated

with privatization.

2 The Analysis

Following De Long et al. (1990) we introduce a stripped-down overlapping generations model
with two-period lived agents. There is a single consumption good but there is no consumption
when young, no labor supply decision and no bequest motive. The only decision an agent

makes is her choice of portfolio when young to finance her consumption when old.

! Orosel (1996) discusses potential adverse welfare implications arising from the availability of public
information in stock markets. Palley (1999) considers the implications of a ‘noise trader’ model for taxes on
international financial transactions.



There is no fundamental risk and all assets pay a fixed real dividend r. One asset, the
safe asset, is in perfectly elastic supply. Any unit of the safe asset can be converted into
one unit of the consumption good, and vice versa. As De Long et al. note, the safe asset is
formally equivalent to a storage technology that pays a real net return of r. Furthermore, if
we take the consumption good in each period as the numeraire, the price of the safe asset
is always one. A second asset, that we shall interpret as the pre-privatization economy-wide
portfolio of equity, is in fixed supply, normalized to one. The price of this equity asset in
period ¢ is denoted by pf. De Long et al. point out that if the price of the equity asset were
simply the net present value of its future dividends, then its price in every period would also
be 1. But, in the presence of noise traders, De Long et al. show that this is not the case.

Extending De Long et al., we introduce a third asset that is also in fixed supply, z,
and that generates a real dividend r. Initially, this asset is owned by the government and
financed entirely through short-term (one-period) government debt. Government debt, the
fourth asset in our model, pays a guaranteed fixed real interest r. As government debt is a
perfect substitute for the safe asset, its price in every period is always one.

Every generation is the same size and can be divided into two classes: a proportion A
who are noise traders (denoted N) whose behavior is described in more detail in subsequent
subsections below, and a proportion 1 — A who are sophisticated investors (denoted I). In
each period, the representative sophisticated investor has rational expectations about the
distribution of returns from holding a portfolio with risky assets, and so maximizes her

expected utility given the distribution of her wealth implied by her portfolio choice.

2.1 The Pre-Privatization Equilibrium

For any period ¢ in which the third asset remains in government ownership, the government
issues x units of new debt (of one-period maturation) which is purchased by individuals who
are young in period t. Using the proceeds of this bond sale together with the real dividend
generated by the government-owned asset, the government pays out the amount (1 +7) z to
the holders of the x units of government debt that was issued in period ¢ — 1 and that has
matured in period ¢.

In each period ¢, the representative noise trader who is young in that period misperceives
the expected price of the asset in period ¢ + 1 by an independent and identically normally-

distributed random variable

d ~ N (d*,03) .

We assume that both sophisticated investors and noise traders are expected utility max-
imizers characterized by a constant coefficient of absolute risk aversion equal to . Thus, an

agent who is young in period ¢, chooses her portfolio to maximize her certainty equivalent



consumption in period t 4+ 1. That is, she maximizes
CE = — o2 )2,

where w is the expected final wealth in period ¢ + 1, and o2, is the variance of her period
t 4+ 1 wealth.

De Long et al. (1990) show that, in a stationary equilibrium, that is, where one imposes
the requirement that the unconditional distribution of pf,; be identical to the distribution
of pf, the pricing rule for equity takes the form
A(dg—d*) A yNoj

e — 14+ ,
P Lhr ()

(1)

where X202/ (1 +7)? is the constant one-period-ahead variance of pf.2

De Long et al. (1990, p. 731) observe “[iJt is important to stress that our model sheds
light on the Mehra—Prescott puzzle only if equities are underpriced, which is itself a necessary
condition for noise traders to earn higher expected returns.” They (and we) view the existence
of the equity premium as suggestive that noise traders are on average bullish and may earn
higher average returns than sophisticated traders, that is, arbitrageurs. Hence we shall
assume both that noise traders are bullish, d* > 0, and that equities are underpriced, that

is, E [pf] < 1, or equivalently,

by 2
4 g >0, 2)
(1+7r)

2.2 The Post-Privatization Equilibrium

We shall now consider the situation where the government announces at the beginning of
period 0 that it is privatizing the third asset which it has held in government ownership up
to that date. The amount (1 + r)z owing on the outstanding stock of government bonds
which are held by the current old generation, will be paid out of the dividend zr generated
by the asset and the revenue pj°r generated by the sell-off of the = units of supply of this
asset at the price pg®. Any shortfall (respectively, windfall) will be met by a stream of higher
(respectively, lower) taxes on the young in each subsequent period that has the same net
present value as the shortfall (respectively, windfall).

As a natural generalization of the De Long et al. model, we assume that the misper-
ceptions for each period ¢ (for ¢ > 0) of the expected price of equity and the expected price
of the privatized asset (the “new equity”) in period ¢ 4+ 1 are independently and identically

distributed as bivariate normal

de 1 1 8
~N | d* , O

dne 1 B 1

ISH)

2 See De Long et al. (1990) pp. 708-11 for the derivation.
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We assume that the government has to make its decision to privatize the asset before d and
0¢ are realized.

The term [ represents the correlation between misperceptions of the prices of existing
private equity and of the newly privatized asset. To the extent that misperceptions relate
to idiosyncratic risk associated with particular enterprises, 8 will be low. Conversely, to the
extent that misperceptions relate to systematic risk, 5 will be near 1. The explanation of the
equity premium provided by De Long et al. requires substantial misperception of systematic
risk for private equity, suggesting that 5 should be near 1.

To aid the exposition let us introduce the following notations:

df Py 0 Pis1
dt - , Pt = y My = =E: y
e pye B Pia
. . ) ) 1
X = |:Et [(P;L:H — pit) (pZH - Mi)} - ] and 1 =
1,j=e,ne 1

Consider a sophisticated investor with a pre-tax amount of labor income y; facing a tax
liability of 7;. Her objective is to choose a portfolio q? = (q5,q7}°), where ¢f is her holding
of equity and ¢7¢ is her holding of the privatized asset, and the remainder of her post-tax
income (y; — 7, — P qr) is invested in the safe asset and /or government bonds. Her optimal
portfolio choice maximizes:

)" ar - Zaf Srar. (3)

Similarly, the representative noise trader with an amount y; — 74 to invest in period ¢, chooses

(e = 7o) A7) + 1+ py — (1 +7) Py

a portfolio q% = (g%, ¢rF) that maximizes

X
2

The only difference between (3) and (4) is the last term of (4) which reflects the noise

traders’ misperceptions of the expected returns from holding equity and from holding the

(yp—71e) (L+7r)+[r1 4+ p,— (147) pt]T an — q]TVthN + dthN. (4)

privatized asset.

The corresponding first order conditions derived from (3) and (4) yield the asset demands
1_

ar = ;2t1[7’1+ﬂt—(1+7’)Pt] (5)
1

av = ;Ztl[rl+ﬂt—(1+’f’)Pt+dt]- (6)

Solving for the market-clearing prices we obtain

pt:1+r[rl+ﬂ't+)\dt]_1+rzt : (7)



We confine attention to steady-state equilibria by imposing the requirement that the
unconditional distribution of p;y; be identical to the distribution of p;. Analogous to the

method used by De Long et al. (see pp710-11), we can solve (7) recursively to obtain

D e o
(- )+ STy . (8)

p: =1+
T

Inspection of (8) reveals a time-invariant variance—covariance matrix for p; of

)\203 1 B

Y=o
(1+7) 51

That is, we have

Adi—d) M yN03

¢ = 1 1 , 9
A(dpe —d*)  Ad* %02

e = 1+ ——= -t . 10

v} P T T T o) (10)

Notice that for small x, the correlation coefficient § is approximately equal to the ‘beta’
coefficient that would come out of the standard CAPM. More significantly, since preferences
display constant absolute risk aversion, and since the sequence of taxes 7; is determined in
period 0, the level of labor income in any period and the distribution of labor-income taxes

between taxpayers in future periods have no impact on asset demands or equilibrium prices.

2.3 Welfare Effects of the Privatization

The intertemporal production technology for the consumption good implicitly embodies a
real net return of r. Hence, welfare changes across generations in this economy can be char-
acterized in terms of the net present value of the changes in consumption streams using a
discount rate of r.

For t > 0, let ACEtI (respectively, ACE{V ) denote for the representative sophisticated
investor (respectively, noise-trader) who is young in period ¢ —1, the change that results from
the privatization in his or her certainty equivalent consumption in period ¢. If we let AW
denote the net present value of the changes in the certainty equivalent consumption of every

generation, then the ex ante change is given by

2. (1-NE[ACE{] + AE [ACE}]
(1+7“)t

E[AW] = (11)

t=0

Let Z denote the value the variable z would have taken if the government had not priva-

tized the asset in period 0. We consider the changes to present and future consumers.



Consumers in period 0.

These consumers have already made their portfolio choice in the previous period. The
only action they undertake in period 0 is to sell their portfolio on the market to finance their
consumption. Inspection of (1) and (9) reveals that pfj and pfj have the same variance. Hence
it follows that:

(1- XN E[ACE]] + \E[ACE{] = E[p§ — 5§] = —mﬁw,
which means that consumers in period 0 will lose (respectively, gain) if the noise traders’
misperception of the expected price of the newly privatized asset in the next period is posi-
tively (respectively, negatively) correlated with their misperception of the expected price of
the old equity in the next period. As a referee has pointed out, for any financial innovation,
holders of existing assets will gain if the new asset’s return is negatively correlated with the
existing stock market as the price of the existing stocks increases since investors can better
diversify their portfolio. Here the only source of uncertainty is the misperception of the noise
traders.
Sophisticated consumers in period t > 1.

For the sophisticated investor who will consume in period ¢ we have

T
ACE! = [r1+p, 1 — (1 +7)p1] ar— %q?ZqI

2 2
Aoj

m @) — (1 +r) E[AT4]

—(r+ B [B]) — A +7)P7 1) 77 +

b0 [-2

where AT denotes the change in taxation of labor income of the young in period ¢ > 1 that
arises as a result of the privatization and where A7y = 0.

In the appendix, we show this may be expressed as

(4 r)? (B - dy)® YAo? N
ACE{— 2703 (11_52)1 —|-)\m (m (,8+§>— t—l) —(1+T)E[A7't_1]
Thus,
(147 (1= B) (@) + (1+B) o3) o
H o (A% i N I r Ti_1].
E[ACE/] = (1) +A ((1+r)2 (ﬁ+2) d) (1+7) E[AT-1]

(12)

For a noise trader who will consume in period ¢ we have two possible measures of the
impact on welfare. Expected utility may be calculated either with respect to the true dis-
tribution or with respect to the distorted distribution that forms the basis of asset trading
decisions. Depending on the perspective of the decision-maker seeking to evaluate welfare,
either or both may be relevant.

Noise consumers’ expected utility with respect to perceived distribution



The objective function that guides asset purchases decisions for noise consumers is based
on the perceived distribution. The impact of privatization on this objective function is given
by:

T
ACEY = [rl +p g — (1 +7r)pr + dt71] aN — ZQJTVEQN

2
20.2
~ (7 Beoa [55] = (1 1) By + diy) T + %ﬁ (@)* — (1+7) B[Ari-1]
Y r 2 e jne \2 20_2 x
- UL (ﬁdt(—ll_ ;ﬁt)‘l) b (220 (54 2+ -0 d) - 40 Blan.
Thus,
a2 (=B @) + (14 8)03)
Blacel] = T I
20'2 x
x <(’1y)—\i_ 7“312 <ﬁ+§> +(1-X) d*> —(14+7r)E[AT—4]. (13)

Hence the per capita change in the ex ante certainty equivalent consumption for the

generation who will be consumers in period ¢ (> 1) is
(1- M\ E[ACE{] + AE [ACE}]

Ca NP (A=A @A)
DY 2y(1+ B)o? +$((1+7’)2(5+2>> (1+T)E[ATZ;1

The first term measures the perceived benefits from the diversification opportunities afforded

by the introduction of trade in the privatized asset, the second term reflects the perceived
sum of ex ante gains the noise and sophisticated traders anticipate from their net positions.
These gains are offset (respectively, augmented) by the share of any shortfall (respectively,
windfall) of the government’s financial position arising from the privatization.

This yields in net present value terms

Q=N+’ (=)@ +A+Ad) 2022 & E[Ar)]

2rxy (1+B) o} 2 (1+7)? ; (1+7)

E[AW] = (15)
Noise consumers’ expected utility with respect to true distribution
An alternative measure of the welfare effects of the privatization is to evaluate the ex-
pected utility of every agent with respect to the true distribution of consumption. The only
agents this affects are the noise traders who will be consuming in periods 1,2, .. .. Let ACEI{V

denote this value.
ACEY = ACEY — (d)1an — d§_17%) — (L +7) E[A7y_q]
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Recall )
aN = ;Z_l [r1+pg — (L+7)pro1 +dei] -

From (7) we have
rl+p g —(1+7)p—1+dim1 =95 +(1—A)d,_1,

and hence
(1—A)(1+7)
Ao (1= 57)

This gives us a corrected measure of the change in ex ante welfare of

(o ot )_<1 N (A=A @+ +8) ) & plag)
2(1+r)? 2rdy (1+8)o? = (1+ )t

(16)

dfyay — di_yTy = wdj, + (6 (d5-1)” = 26d;_ydpey + (di))?)

5[] -4

Notice that the difference between (15) and (16) is

o, A=A+ (=) @)+ (1 +8)03)
" Ay (1+ B) o]

The first term reflects the extra consumption that noise traders’ misperceptions lead them to

expect, on average, to receive by holding the privatized asset while the second term reflects
the certainty-equivalent consumption cost of the risk associated with taking bets based on
misperceived expected future prices of the privatized asset.

Finally, we may evaluate the expected net present value of the tax change as

. E[ATt] _ ne
tzl—(l-i-?“)t = (z(1+7r)—2r—E[p;‘x)
= z(1-E[p;])
_ M Aag .
= (d EES: B+ )) : (17)

Assuming that condition (2) is satisfied, so that there is a positive equity premium, the
government will be worse off whenever 8 + x is sufficiently close to or greater than 1. Notice
that although this is more likely to hold the larger is the scale of the privatization relative to
the existing equity market (i.e. the larger is ), even a small scale privatization may worsen
the government’s financial position, if the representative noise-trader’s misperceptions of the
expected price of equity and the expected price of the privatized asset are sufficiently highly
correlated (that is, 3 is sufficiently close to 1).3

3 This reduction is obscured by the standard system of government financial statistics (GFS) in which the
returns from asset sales are treated as revenue (or sometimes negative expenditure) in the year in which sales
take place. Thus, from the viewpoint of ministers and officials relying on the GFS statistics, privatization
always yields a short-run improvement in the government’s financial position



And by substituting (17) into (16) we see that overall ex ante welfare (with respect to

the true distribution) is necessarily lower whenever 8 > 0 since

ol @it) (NP (1-B)@) + 1+ 8)0d)
2(1+7) 2rdy (1+8)o?

B|AW] =

In view of the assumption of constant absolute risk aversion, lump sum transfers between
individuals will not affect asset demands and equilibrium prices. Hence, we obtain our main

result.

Proposition 1 Suppose 5 > 0 and that lump-sum transfers are feasible. Then there exists a
set of lump-sum transfers that Pareto-dominate privatization, in terms of individual ex ante

welfare, evaluated with respect to the true distribution.

The converse holds if 5 < 0, x is small enough that the correlation of the new asset
with market returns remains negative after privatization and A, the proportion of noise
traders, is sufficiently close to 1. In these circumstances, partial privatization, combined

with appropriate lump-sum transfers, will yield an ex ante Pareto-improvement.

3 Concluding comments

Despite the existence of voluminous bodies of literature on the equity premium puzzle and
on privatization, very little consideration has been given to the link between these two issues.
Yet the existence of a large and anomalous risk premium for equity might be expected to have
significant implications for a policy program that involves a substantial increase in private
holdings of equity, and a corresponding reduction in holdings of debt. The nature of these
implications depends, among other things, on the resolution of the equity premium puzzle,
that is, on the factors that generate the risk premium for equity.

In this paper, we have considered one popular explanation, the ‘noise trader risk’ model
of De Long et al. In this model, the misperceptions held by noise traders create risk which
has real social costs, reflected in the risk premium for equity.*

As we have shown, the creation of additional equity through privatization may either
exacerbate or mitigate the effects of noise trader risk. The crucial issue is the correlation
between noise trader misperceptions of existing private equity and of the equity newly created
by privatization. If this correlation is negative, privatization will create opportunities for
diversification and may reduce risk. If it is positive, privatization will increase total risk and

reduce welfare.

 Since each generation of young traders is endowed with labor income, noise traders cannot be driven to
extinction through the operation of market forces such as occurs in Blume and Easley (1992). Extinction
might take place in a model with infinitely-lived traders. In a setting where noise traders’ misperceptions do
not affect equilibrium prices, however, De Long et al. (1991) present a model in which long lived noise traders
survive or even come to dominate the long-run wealth distribution. Whether such a result is still possible if
equilibrium prices are affected by noise traders’ misperceptions, is to our knowledge still an open question.
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This result must be qualified by the observation that privatization has a range of effects,
for example on the operational efficiency of firms, that are not captured in the present
model. Similarly it seems likely that misperception of asset returns by noise traders is one of
a number of factors that contribute to the emergence of an anomalously large risk premium.
A complete evaluation of the welfare effects of privatization, and of the relationship between

welfare and the risk premium for equity, requires consideration of all of these factors.

Appendix

To derive the change in the certainty equivalent consumption of a sophisticated consumer who
will consume in period ¢ as a result of the privatization, we can utilize (5), the sophisticated
trader’s asset demand function, and the expressions for the equilibrium prices (i.e. (9) and
(10)) to obtain

J

T —e —e —e
ACE{ = [rl14p_;—(1+7)pi1] QI_2Q?£%“‘ﬁ+Epl@J_(L+ﬂpFOQI

(@) — (1+7)Aryy

(1 +r)2

e —e \2
252 (r+Be1 [p7] — (1+7)Pf_1) )
d

— (1 +T’) Athl.

Since

Ad* (1 \2o2
(1+7“)ﬁ§_1 _ 1+T+)\(d§_1—d*)+ ( +T) YA Ty

r r(l+r)
Ad* '7)\203
and E;—1[pf] = 1+ -t
-1 [pi] r r(1+7)2
it follows that,
2 2
—e =€ f}/)‘ 94 e
r+Ei— —(1+r)p,_ =—5%5 —Ad;_;,
t—1 [P] — ( )Pi-1 (1+r)2 t—1
and from (7) we have
1 i1
rl4py 1 — (1+7)pr1 =972 — A ;
x iy
Let k = A202/ (1 4 r)? and notice that
1 B . 1 1 -p
S =k and 31 = —— ,
k(1-p57)
g1 -5 1
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hence we have 2y (A CE{ + (1 +7) Aty_q)

e

1 di_ di_
= '72[1 w}E —27)\[1 m}EZ}_l +)\2[ ° ?31}2_1
T iy diy
—% (vk — Ad5_y)°
= Yk (1+ 28z +2%) — 29\ (df_ + 2dy) + . ((dg,l)2 — 28d5_ydi°; + ( :}51)2)
k(1= 5%

e A 2
)\2

ra ) Gl )

= Yk (28 + ) — 2y xd}e, +
Hence

Ao z (1+7)2 (Bds_, — dre,)”
ACE! — ) A0y TN e t—1 t=1) _ Arr 1
PEAT [(14—7’)2 (ﬂ+ 2) “] T () (L47) A

Similarly, for a Noise-trader who is old in period ¢ we have

ACE{V - (1 +T) ATy 1

2 92
~ . _ _ v Aos
= [r1+p—Q+r)p+d] ay - 501%2&]\7 — (r+ B [Pfa] — A +7r)Pf +df) 7 + §ﬁ @)
Notice that
2 92
_ _ VA0
r+Ei1 [0l —(14+7r)p_, +df = +(1—=N)di_q,
t—1 [Dy] — ( ) Di—1 t (1+r)2 ( )di_4
1 a_,
and rl+py  —(1+7)p1+dy = A% +(1=X)
T dne
t—1

So 2y (ACEY + (1 +7) ATy_y)

2 1 | d 2 | e
= 7[1 42 +27(1—A){1 x]EE +(1=2) [dfl d;ﬁel}ﬁ
X ?El ?EI
1
— k(=N d; )’
_ 2 2 e ne (1 B )‘)2 e 2 e ne ne \2
= Yk(1+28z+2%) +2y(1 - A) (df_y + zdi)) + ) ((dt,l) — 2Bdi_ydiey + (d7) )
1-))?
k= 2y (1= ad - S (a2
= 7’kx (28 + ) + 27 (1 = A) hedyy + (1_7)\)2 (Bdy_y — ne1)2
t— L (1 N 52) t— t—
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Hence

2

N[ %3 z e | (=22 (1 47)" (Bds_y —dpey)”
ACEN =z [(1 = (5 + 5) +(1-)) dt_l} + 0T (1= 7 (147) Ary_y.
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