ECO 370
Economics Of Organization
Test 2 — Thursday, August 1, 2013
1:10 PM to 3PM
Room 2130 — CCT Building

Students may use a non-programmable calculator. All work should
be in pen written on the lined portions of the test booklets. Full marks will
only be awarded to fully explained answers. Please read all questions
carefully before answering them.

(15arks) QUESTION 1:

(3 marks) (a) What hypothesis did Bertrand and Mullainathan set out to test in
their study?

e Bertrand and Mullainathan’s earlier study studied the
effect of takeover laws on executive pay — if the LCM
model prevails —incentives are effected — but if the
“skimming” (Hart model) applies — mean pay would
be affected

e Because the earlier study did not resolve the
guestion — the second study divided the sample
between companies that had no dominant
shareholder and those that did

(3 marks) (b) Identify the two (2) groups of states Bertrand and Mullainathan used
in the study?

e One group of states involved hostile take-over
legislation

e The other group involved no or mild take-over
legislation

(3 marks) (c) What is the relevance of the study design you identified in (b) to the
objective of the study?

One would expect CEO pay to be lower in states
with anti-takeover legislation?

One would expect CEO pay to be higher in states
with anti-takeover legislation



(3 marks) (d) What result did Bertrand and Mullainathan find that supported the
property rights model and the linear contract model?

Bertrand and Mullainathan concluded that, in
response to the passage of anti-takeover
legislation

e Mean pay rises as the Hart model would have
predicted in firms without a dominant
shareholder

e Performance pay rises as the LCM model
would have predicted in firms with a
dominant shareholder

(3 marks) (e) Identify the factors they found that accounted for
the high level of executive compensation?

Some factors include:
the extent to which executives are driven by
performance incentives to avoid potential moral

hazard problems,
past successes of executives in maximizing firm

wealth,
their control over compensation committee, and

their sensitivity to public scrutiny.

(10 marks) QUESTION 2:

There are two firms, P and A. Firm A supplies a
valuable input to Firm P. Each firm makes initial
investments ip and ia. Each firm has revenue streams
TRp and TR, independent of the productivity
improvements that come from the investments. The
profit functions are = TRp + 20pip™? = p — ip and =
p + TRa + 20wia"? —ia. The price p represents the
contract price Firm P pays Firm A for one (1) unit of
the input.



(4 marks) (a) Suppose firms P and A are integrated. What levels of
Ip and i create first best results for the integrated organization?

First Best Solution involves joint Total Value (TV)
maximization by both P and A:

TV = Tip + TTp
TV = (TRP + Zapipllz -p - ||:>) + (p + TRA + 20LAiA1/2 - IA)
d(TV)/dip = 0
d[(TRp + (Xpipl/2 -pP - |p) +(p + TR + ZaAiA1/2 - |A)]/d|p =0
d(TV)/dip =0 + apip™?=0-1+0=0
apip 2 = 1
ap= ipt?
ip = (X.|:>2
By symmetry ix = as’

(3 marks) (b) What is the total value (TV) of this organization?

TV = (TRp + 20pip2 = p —ip) + (p + TRa + 2a4in? = i)
TV = TRp + 2ap[0p?]"? = [ap°] + TRa + 200a[0ta’]"2 =
[OCAZ]

TV = TRp + 2apap — [0p°] + TR + 20404 — [0ta?]

TV = TRp + ap? + TR + s

(3 marks) (c) “Firms should generally buy their inputs rather than
make their inputs in order to avoid paying the costs necessary
to make the output?” Please comment.

This is only true if the input maker can exploit
economies of scale and is a price taker. Even
here, transaction costs could cancel cost savings.

(20 marks) QUESTION 3:

Suppose firms P and A are separate. The profit
functions become np = TRp + 20%pip"> —p —ip and ma=
p + TRa + 2a°Aia" — ia. The price p represents the
market price Firm P pays Firm A for one (1) unit of the



input. In all other respects the information set out in
QUESTION 2 applies:

(5 marks) (a) Derive the gains from trade for P and A if the firms
move from the market to contract. Explain the function of
the Theorem of Coase in generating the gains from trade.
Assume the gains from trade will be divided equally
between P and A.

TVIntegrated = (TRP + 2(1PiP1/2 - p - |P) + (p + TRA +
20€AiAl/2 —ia)

TVSeparated = (TRP + 2(X'SPiPl/2 - .Q - |P) + (.Q + TRA +
ZaSAiAl/Z _ |A)

— 12 .12 -
TVintegrated = TRp + 2aplp /— Ip+ TR + 204l A /— I
S 12 - S o1 .

TVseparated = TRp + 207plp " —Ip+ TRA + 207414 " —ia

Gains From Trade = ATV = TVintegrated = 1 Vseparated
= (TRp + Zapipllz - ip + TRy +
20aia"% = ip) = (TRp + 20%pip™? = ip
+ TRA + ZU,SAiAl/Z - |A)
— 20Lpipl/2 " ZGAiA1/2 _ 20LSpip1/2 )
ZaSAiAlIZ
ATV = 2(ap — a°p)ip™? + 2(0ta - 0°p)in™?

(5 marks) (b) Derive the price condition that relates contract price p
to the market price p.

e = 1op + (1/2)ATV By Theorem of Coase

TRP + Zapipllz -pP - ip = TESP + (l/Z)ATV
TRp + 20pip? —=p —ip = TRp + 205ip"? = p — ip + (L/2)ATV
20pip? = p = 20%ipM% = p + (1/2)ATV

2(ap —0%p)ip? —p = —p + (12)2(ap — ap)ip? + 2(an - 0°n)in*?)
2((],p - aSP)iPl/Z -p =-pt (aP - (1,Sp)i|:>l/2 + (aA - aSA)iAllz
-p =-D- (ap—0%)ip"? + (aa - 0°p)ia"
p=p+(apr—0a’p)ip” - (0a - a®a)ia"?



(5 marks) (c) What levels of ip and i, create second best results for
the separate firms?

d(TRp + 2a%pip™? = p — ip + (1/2)ATV) /dip = 0
0+ apip ™ -0—=1+ (1/2)(ap — a%p)ip ™ +0=0
o’pip™? + (1/2)(ap — 0%p)ip P = 1

ap + (1/2)(ap — a®p) = ip*?

(12)(ap + a%) =ip™?

(L/4)(ap + ap)* = ip

ip = (1/4)(ap + a’p)
in = (1/4)(an + 0°)° by symmetry

(5 marks) (d) What is the total value (TV) of this organization? What four (4) forms
can asset specificity take?

TVseparated = TRp + 2(18|:>i|:>1/2 —ip+ TRy + ZaSAiAllz —ia
TVSeparated =TRp + 2(XSP[(:I-M')((X«P + aSP) 2] Yz (1/4)(ap +
(Xsp) 2 + TRA + ZGSAiAl/Z - iA

TVseparated = TRp + 20°p(1/2)(0tp + a°p) — (1/4)(atp +
a®p) % + TR + 20°4ia"2 = ip

TVSeparated = TRp + U.Sp((lp + (X.Sp) - (1/4)((]43 + asp) 2 +
TRA + ZGSAiAl/Z - iA

TVseparated = TRp + (1/4)(40.°p — ap - ap)(ap + a°p) +
TRA + ZGSAiAl/Z - iA

TVseparated = TRp + (1/4)(30LSP —ap)(op + OLSP) + TRa +
ZGSAiAllz - iA

TVseparated = TRp + TR + (1/4)(3a° — ap)(0p + a°p) +
(1/4)(3a°s — an)(aa + @°s) by symmetry

* Asset specificity 4 types:
» Site specificity
» Physical asset specificity
» Human asset specificity
» Dedicated assets



(15 marks) QUESTION 4:

Using the information from QUESTIONS 2 and 3, assume that

P obtains B as its share of the gains from trade and A obtains (1—3)
as its share of the gains from trade:

(5 marks) (a) What levels of ip and i, create second best results for the separate
firms?

d(TRp + 2a°pip? = p —ip+ BATV) /dip = 0

0+ a’pip?-0—-1+ (B/2)[2(atp —ap)]ir > +0=0
aSPiP-1/2 + B(OLp _ aSP)iP-ll2 -1

o’p + Blap —a’p) = ip"?

BOtp + (l _ B)asp — iP1/2

[Bae + (1 - B)a’s]” = ip

ip = [Bap + (1 - B)o”]

d(TRa + 20°Aia"2 + p —ia+ (1 - B)ATV) /dipn = 0

0+ a’ain™?-0-1+(1/2)(1 - B)[2(aa — a®4)]ia ¥?+0 =0
a’aia? + (1 - B)(oa — a®a)ia P =11

a’a + (1-B)(aa —a®s) =in'?

aSA + o — aSA_ BOLA + ﬁaSA — iA1/2

o — Bowa + BOLSA — iA1/2

(1- B)OLA + ﬁaSA — iA1/2

— S 2
Ia = [Ba”a + (1 - Baa]
(5 marks) (b) What is the total value (TV) of this organization?

_ S 12 s 12
TVseparated = TRp + 207pIp" " —Ip+ TRA + 207414 " —Ia

TVSeparated =TRp + ZGSP[BUP +(1- ﬁ)asp] - [Bap + (1 -
B)a’s]® + TRa + 2a°Aia"* —ia

TVSeparated =TRp + [Bap + (1 - B)asp][ Zasp - Bop - asp
+ Ba’p] + TRa + 2a°aia"* —ia



TVseparated = TRe + [Bate + (1 - B)ae][ o’ — Blap - )]
+ TRA + ZaSAiAl/Z _ iA

TVseparated = TRp + TRA + [Bap + (1 - B)U«SP][ U«SP — B(ap
- a°p)] +20°A[Ba’s + (1 - B)aa] — [Ba®a + (1 - B)aa]?

TVSeparated - TRP + TRA + [BU«P + (1 - B)aSP][ aSP - B(U«P
- a%p)] +[20° — Ba®a - (1 - B)aa] [Ba®a + (1 - B)ata]

TVSeparated - TRP + TRA + [BU«P + (1 A B)aSP][ aSP - B(U«P
- a%p)] +[(2-B)a’a — (1 - B)aal[Bo’s + (1 - B)ata]

TVSeparated =TRp + TRA + [Bap + (1 - B)aSP][ aSP - B(ap
- a%p)] +[a®a + (L= B)aa = (1 - B)aal[Ba’s + (1 - B)aa]

TVSeparated =TRp + TRA + [Bap + (1 - B)aSP][ aSP - B(ap
- ap)] +[Ba’a + (1 - Blaal[a®s — (1 - B)(oa - a°p)]

(5 marks) (c) What is the optimal level of [3?
d[TVSeparated]/dﬁ =0

Let A = [Bap + (1 - B)o’s][a’s — B(ap - °p)]
Let B = [Ba’a + (1 - B)aa][a®a — (1 - B)(0a - 0°A)]

d[TVseparateal/dp = d[TRp]/AB + d[TRA/B + dA/dB +
dB/dp =0

d[TVseparateal/dp = 0+ 0+ dA/dB + dB/dB =0
d[TVseparateal/dp = dA/dB + dB/dB =0

dA/dB = (d[Bae + (1 - B)as] /dB)[a®s — B(ap - ap)] +
[Boe + (1 - B)a’p](d[ @ — B(ar - a°p)/dP)]

dA/dB = (ap - a’p)[a’s — B(ap - ap)] + [Bae + (1 -
B)opl[— (o - )]



dA/dB = (ap - a’)([a’p = B(ap - a°p)] - [Bap + (1 -
B)o’e])

dA/dB = (ap - a’)(a’s — Bap + Ba’s - Bap - ap +

BUSP)
dA/dB = (-2B) (o - a°p)”
dB/dB = (d[Bo’a + (1 - B)aal/dB)[as — (1 - B)(0ia -

aa)] + [Boa + (1 - B)aal(d[(0®a = (1 - B)(aa - 0°n)]
/dp)

dB/dB = (a® - an)[a’s = (1 - B)(aa - a°4)] + (a°a -
on)[Ba’s + (1 - B)ota]

dB/dB = (0 - an)[a’a = (1 - B)(ata - °a) + Ba®s + (1 -
B)oal

dB/dB = ((X,SA - (X.A)[(ISA - op t+ (X.SA + B(IA - B(ISA +
Ba®a + a - Baia]

dB/dB = (2a°x)(a°s - aa)
dA/dB + dB/dB =0
(-2B)(ap - a®p)” + (20°4)(0° - 01a) = 0

B(op - OLSP)2 - (OLSA)(OLSA -ap) =0

B = (ISA((X,SA - GA)/(GP - (].Sp)2



(15 marks) QUESTION 5:
Using the information from QUESTIONS 2 and 3, P takes over A:

(5 marks) (a) Derive the levels of ip and i, that P will invest.

= TIR 2 .12 -
TVIntegrated - p + Zaglp /2— ot :FRA + zaAlg,A —ia

— F . .42 .
TVSeparated =TRp + 207plp " —tp+ FRA + 2667000 — 4

ATVye)y =2(ap — a’p)ip"” + 20tain™?
(1/2)ATVU|(B|) = ((lp - (ISp)ipl/2 + aAiAllz

d(TRp + 20°pip 2 = p —ip—ia+ (L/2)ATV) /dip = 0
d(TRp + 20%ip™? = p —ip—ia + (1/2)[(ap — 0°p)ip"? + aain™*])/dip = 0

0+ a pip?-0-1+(1/2)(ap—0ap)ip?+0=0
apip M + (1/2)(ap — ap)ip 2 = 1

o’ + (1/2)(ap — a®) =ip™

(1/2)(oe + a®p) = ip?

(L/4) (e + a®) ? = ip

ip = (1/4)(0tp + %)

d(TRp + 20%pip"2 = p —ip—ia + (1/2)ATV) /dix = 0
d(TRp + 20%ip™? = p —ip—ia + (1/2)[(ar — 0°p)ip" + ataia™*])/dia = 0

(1/2)ania 2 =1
(1/2)ous = ia?

iA = (1/4)(1A2
(5 marks) (b) What is the total value (TV) of this organization?
TVuiey = TRp + 2a%ip"> —ip+ TRA + 20°ia"* = ia

TVuiey = TRe + 2a°:[(1/4) (0 + &%) = [(1/4)(aip +
a°p)’] + TRA + 20a[(1/4)an’] 2 = (L/4)ap?

TVuie) = TRp + 0‘SP(OLP + OLSP) - (1/4)(op + OLSP)2 + TRa
+ op0n — (Ud)as”



TVuiey = TRe + [ — (1/4) (e + ap)] (ot + a%p) + TRA
+ (3/4) s’

TVuiey = TR + TRa + (1/4)[30° — ap](ap + a®p) +
(3aa’)/4

(5 marks) (c) Explain the significance of this take-over by relating it to the ideas of
“residual rights of control”, “residual claimant” and the “residual return”.

Due to the takeover, firm P ends up owning both assets of P and
A giving it the residual rights of control over the assets. This is
the right to make any decisions not explicitly referred to in the
contract, concerning asset use across the vertical supply chain.
[Milgrom and Roberts — 289]

As residual claimant, firm P will control the residual return
generated by the assets.

[Milgrom and Roberts — 291]

(10 marks) QUESTION 6:

Using the information in QUESTIONS 2 and 3, suppose the
investment level of P is completely contractible — that is both
observable and enforceable:

(5 marks) (a) Derive the levels of ip and i, that P and A will invest.
d(TV)/dip = 0

d[(TRp + apip'’? = p—ip)+(p +TRA + 20,410 - ia)]/dip =0
d(TV)/dip =0 + apip™?=0-1+0=0
aPiP-l/Z — 1

F— 2
Ip = Op

(5 marks) (b) How would A choose the type of organization most optimal
for P and A?

Firm A strategically assesses all the organizational options by

estimating TV for each choice, subject to the constraint ip = apz,
then Firm A chooses the choice that maximizes TV.



(15 marks)

QUESTION 7:

There are two risk neutral firms, P and A. Firm A supplies
two (2) inputs X; and X, to P. The profit function for Ais ma = B(y X, +
v2X2) = (1/2)(X.% + X5%). The profit function for P is ntp = (8; + k1)X1 + (82
+ K2) Xz - B(y1X1 + 712X7).

(3 marks) (a) Derive the value of B if P and A make output Y = 8;X; + 8,X, within an
integrated organization. Output price is 1.

ma = B(y1X1 + ¥2X2) — (L/2)(X1* + X57)

The following are the income compatibility constraints for

firm A:

dma/dXy = 0 implies X; = By:
dma/dX; = 0 implies X; = By2

TV =1p + A
TV = (81 + k1) Xy + (0 2+ )X, — (1/2)()(12 + Xzz)
TV = (8, + k1) (Bya) + (82+ k) (By2) — (1/2)(B%1> + B2)

d(TV)/dB = (81 + K1)(y1) + (82 + k2)(y2) = (Bya® + By2") = 0

Bumaxe = [(81 + k1)1 + (82 + 1)yl (11 +720)

(3 marks) (b)  Derive the total value (TV) for this organization.

TVmaxe = BI(S1 + xo)y1 + (82 + 12)12] — (B*2)(v1* +72))
TVamare = [[(81 + k)y1 + (82 + )yal/(v1” + v )G + ks + (@

2+ 12)12] = (U2)[[G: + .y + (B2 + )yl (v + v )P +120)
TVamake = [(81 +xk)y1 + (82 + k)2 /(yi” + 12°)] — (1/2)[(81 + ka)ys + (
8 + 1)yl /(v + 12°)

TVamaxe = (1/2)[(81 + ky)y1 + (62 + Kz)Y2]2/ (‘Yl2 + Y22)



(3 marks) (c) Derive the value of [3 if P buys the inputs from A where the
profit function for A is ma = B(y:1Xy + y2X2) + kX1 + kX — (1/2)(X4? + X,%) and
the profit function for P is mp = 8:X; + 8, X5 - By X1 + y2X5).

Ta = B(y1X1 + ¥2X2) + 11X + k2Xo = (1/2)(X1* + X57)

The following are the income compatibility constraints for
firm A:

dTEA/dxl =0 ImplleS X = B’Yl + K1
dTCA/dX2 =0 |mp||eS X2 = B’YZ + K>

TV =7p + TTa
TV = 81X1 + 82 X2 + lel + K2X2 - (1/2)()(12 + XZZ)
TV = (81 + k1)Xq + (824 %)X, — (1/2)(Xs” +X,7)

TV = (81 + 1) (By1 + K1) + (824 k) (By2 + x2) — (1/2)([By: + x1]” + [By2
+ Kz]z)

d(TV)/dB = (81 + k1)(y1) + (824 1) (y2) = y1 [Byr + k] -2 [PBy2 + %2]=0

8171+ 8272—Blyi® + 12°]1=0
Beuy = [01 Y1+ 6272]/ [Yl2 + Y22]

(3 marks) (d)  Derive the total value (TV) for this organization.

TVauy = Baur (81 + k)y1 + (82 + k2)12] — ([Bew ] /2)(v1” +127)
TVauy = [8171+ &2 1:][(81 + ko)y1 + (B2 + k)y2 VIyi” +v2°1 — ([8s
Y1+ 81l 2lv” + ") +12)

TVauy =[8171+ 811181 + ko)y1 + (82 + k)2 [vi” + 7271 — (1/2)
[8171+ 82 72)/(v1” + 12°)



(3 marks) (e) What conclusions could one draw from these derivations
concerning the make or buy decision.

Buaxe = [(81 + K011 + (82 + k2Nl (11” +12) > Bovy = [81 71+ & 121/ [
+ y22] suggesting that higher incentives should be awarded in
integrated organizations

TVauy =[8171+ 812181 + k)y1 + (B2 + k)12l [vi + 721 — (1/2)[81711 -
+ 8,721 /0n" +127) > TWaake = (1/2)[(81 + k)y1 + (B2 + )y /(vs” +
22) suggesting that buy decisions should happen when the market
can accommodate scale and standardization advantages.



