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Hawtrey, Capital & Employment 1952, mill-28

Re : Period of produ = FunnoTurnover HC
57
* H35, 1933

When durable caple is new, it depress. slowly.
capt. Structure, the early

later of Doman.

::

moves cut down replacement

in tramit to more longerous

than will happenreplacement were

HB
501
4385

to when we fint beginE.g. penting structures deprec, slower than caus.

to build them ratio of their value to car valus will be higher than

after equilibrium.

Edwin S. Mills, The Theory of Inventory Decisions' Ecto XXV, No. 2

(1957), 222-38.
(see if this is the same Ed. Mills. If so, send TISTOL)
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Readings stepped it from Lutz & Lute, Theory of Investment

of the Firm (O litt tauthorks that was to havebeent

R

R

1. Valuation .

Chap. I •The Time Elementin the TheoryofProduction and Cons!!

2. Replacement

Chap. 2 " Criteria of Profit Maximization!
in

process.

Watch out for the fallayin pp. 33-34,1
This

their '

synchronized

' Cire.staggered)

evror, slipping in

early in the wil, is repeated several times later and detracts

greatly from the overall value of thework. Fortunately,

they rejer :hesoft-pedal the 'synchronized'process in
889,

some chapters, saving them from utter rain.

Crap.8.Durable goods: Lifetime !

Here they

1

assume Co fixed and ask what determiner life.

The Infinite Chain, is most important. Here,
p.107.

as with

Thin infinite chain of point- output caces ( trees),pp. 32-33, they

find the right
bring them -But this time they

selver to jeuk it in their staggered case, although they

half- hearted effort (pp. 108.09, which wander simaumleuly.)

criswer . cannor

mount a



B

pp. 109-14 , Influence of Anticipated Obsolescence,

Note how this analysis canbe transferred to
suburban land, and bears on

Chap. 9

but leads to reveuse conclusions

Note their me of "goodwill " here for whatin Arap. 2

call " profit " (and what Elyor Rutcliffwould call land
they

rent.)

" Technique"

fixed issa Meap.IPA.

pp. 120.22,
care

appreciating

Ely`'s doctrine of ripening costi'

means

Chap. 6,

"Durable Foods: the choice of Technique. "

quantity
the

As in Or.8, the truest care in the "infinite chain","
then enoncour

and again they drop
synchronized

3. Macro - economics & facter proportions.

48,

C4.8.
of Co, which washeld

pp . 91-93, Meaumes of Capital- intensity

2

pp . 125-27, "Measurement of Capital-intensichap. 9,

Chap.I. Capital Intensity and theTrade Cycle
Ricardo effect, etc
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R

el

Chap. 12, ' Amrable Goods: thescaleof Investment

Criticizes acceleration principle

4. Public Finance

6.
7.

1

to the capitalization method, as

doubt it, but haven't provedit.
Again, cui bono

one

a

me to it+ ?

Chap 19 , pp . 224-36, Depreciation Methods
on p.226

constant ratio of income
only

Buried cleep in the muddy text,you find that only

depreciation method, the capitalization method to keeps

-after-depreciation to book value.
ciation to book value. By great

coincidence this is also thesweethad foundby Consiguy and

to be face of intestemporal bias when used to define terable

In seeking to understand why the I.R.S. does not adopted this

method long lince, try the homicide expert's quection, qui bono ? (Never mind chercher

thesinking fund method (p. 228) really equivalent

inbeeldvery:

Saffrey

income.

la is
alleged(p. 231, n.12)? 1

Can beat
you

3

& allocation
Credit rationing

Chap. 10, pp. 130-36, Choice of Technique Live, of Co) witha

Rising Supply of funds Curve,



Supplemental Assignment.

4. Public Finance

Babcoch, Valuation of Real Estate

crap.27. 'Depreciation, Obsolescence, and Building Life."

4
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4-15-64

1. Las stations

Or of MR CO..

dag
fuel

abquality
lowest.

as e.g. of operating

Diam.

·coust,outlay

Xptu. (bes.ofprogreccine moving-outwards ofpollectors)
simple scheme

compresses. much info. & commonsense.
Surprising how much it is neededhow much it is needed by how many -e.g. acc.

Above simple

3. Trade -off between capl. costs &
common problems
A diam. of gas.pipe

=
3,15

cont. levelof air quality

stage !!!

ir

opg.
in put. & public policy.

A pressure.

coust. flow

costs

E.g.

one

1

ece of most

Pressure
L

-t..
Convert cap, costs of pipe to grly, basis by c = Co T=(INJE

( Note implications for employment of laber)



4. Various "Fans". No sharp line ? Yes there is, bes. replacement.
is discrete. LR & SR have meaning w, respect to replacement ofcles.

SR includes those near end of replint.
poor credit who habitually sub. opg.cose.

"Hi cort" fine
cycle. Also those

for capt. cost.
in

In LR , there are no hi cast

they too
In

Wisc...for

6 .

corn ..

replaceable in LR , movable, etc.
LR , then, there are only

Area that is low wit

a .

for everything else - This selects them out._
Moral: terms are relatius.Use w. care.

5. Envelope

b.
e .

cost curve.
SMC

old plant?

·LMC

·sac

Explain why
*

Output

5 curve as sum

finns bes, there

Lac

Eige

for premium outputs becomes bicost.
hi cort areas.

If demand growing steadily, when do

of McMC

are no

N

LMC = SMC where Lac = sac
env. doesn't

curves

finus

thru min. of sac
abandonyou
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1.
mp.

3..

= g

not just to
net

52-58 ; 69-76. of fuel. mat.fact.
Ch . 5, Liebh.

The operational form

g' =gitta
(2 - c)

i ( 1+i) -gitgi -((1+i) i
( irila -

1- (100)

t

Either al Max.

but (g_C) _..._ i.e,
of carts of beginning again

t iIntermed curtobrews. {[P.( iti)""]IRefine a as : a =

or cap. recoveryfacter , applied

b)j+Rt = gi + at

most cost Ire.4. Usually
Dian picture.

your

(1 +i) -1

. are intermed.; and

and
₁[where groften = 0]

1

g

munt.



Zero -interal.
Max.
goc int

Depung assets.

a

Intermediate costs & revermos

gt
same as

|1

a

move theme to time t , proceed as before. Or time
concentrate them at the end points.

g' = 0 ; g
MR of time is R

R.

when g` = 2/2
g

== 0, two

[[R₂ Citigton]

[g - colitis"] i
(Itij" -1

Ec etc.

ť

no salvagevalue.

Separato C &R, drawpicture

Thatth
(ctive -1

-M

ERA litil litist.(1 +i)=-1

}/1
1/

Lem -shape. Note analogin to spaceproblem

2

when i = 0

to
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P

In planning ahead, plan to max. a, by max....
distance between lines. Graph separately.

a
In end's present cycles, and where Rt =

That is when defender value& challenge,
be movedearn

less implut

Re

"niche "...

is mgul. rev.
i.e.overall time- ave,

a

= 0.

then terminate even sooner, move to

Proving it wd. be fem.

a =

Y RE

Σ(Ra (It )F-") ;
(1+i)= -1

3

Defender
Chulen it

Re = a, it won't change the

my
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MNR, and 1.q. concept.

Demand curves.
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2-26

1. Boulding

Mexx. i.

Analogue

If C = 0, i> ol1A = (2²)²-1
Mlet. i.r. has no

Myul ? Cd.be to,

But can't

effecton sale .
if take

max.

no return

... max. G.P.

Ask for e.gs.

om

Output/

site

"B

g = Co (Iti)

er

04

-

Coliki

)
rasiti) -

inguel. cast of time.

any other partial solution

/ton ofcoal, per $ of bldg. cast

Bercufit-cort ratio

" Efficiency,", "productivity"

Watch for "fallacy of arrogation

Trick is to meld cell together
Very imptust. in ec.ec.

capl.acJumulation, eto. •growth thecrizingtoday. Boulding'spath tofactert

Tie the elements together by basic =n:

Coliti)² + (1+i)=1 = (C +5)(11:1²-5i

solvefor i aundSolve for 5 ( 7custmann) & max;me

Depends on circumstances.
į probly best. Boulding just defined it twe nammly.



4. Mar, discomited value.
: ' = gg ga
no returna.Get

b. Appear to get windfall in yr. O, Maig
Po = (im)²( (A))

c . No change if çat
Max. I Cliti)

(Itil

be Gr

(min)
[cf. g'= gi + Si = i(grs)]

land. (or feed, etc.)

5. Max. internal r.of r.
Maul.
Inf.

d. Lutz.Laputan approach. Implicitly

2
LIAT

by

Qural? breaks down?

retum ifif c.C = 0

-C

}

But no return on site. [Pullout map ]
1.V. has is Is noteffect on solutionI > st

What if

6. cf. Boulding & Fautman.

#

ally wadecetarkent ?[My

by letting no,ofassumes sitevalue =0
overlapping inf. chains A w/o adding toland cost

N

partive
tobut maxig,.

Analogins to
max. A.P. of

laber



Berine by maxig

I ud
dx

du
dx

3|>

du²
dx

}}

udi
dk

du
dx

+ V

L
(Itil)

u dv
de

du
dx

=
lnu.ux

(

(Iti))gl
by derivatives = 0 .

g

[ltit'g - gp(Ing

(stit

d (stist = ln (Iti) ( Iti)== pllti)E
de

2- JP
( 1 +i)

g '=yp



Jg. 2-19-64

1. Review correct solution. Max.

TA

2

3.

Is same as max

1

Derine by capitalizing; in by indep. maxg

(1+i)

Balanced

solution. 'Max.az [ge Collti)"] ;
(1+i)= - 1

4 .

maxig Se

meine

-too

(
Itije

||

(
1- ( 1(18 )

gege = g

The operational form :

i =

Why do it? a) Considers wholeoffuture time. Comprehension.
all inputs.

6) consistent wingul.cural.

t=o

ta

Important extended implication re

E

! -(16 )

Const. omnes corto, no effect.
Bes,just balance

Jt - Clifilt
(1+5)*

i[gc + 5₂]

factorpropus.

=_=_=_c [1- ( 1 +i)= *]
g

Rate ofgrowth Cap remmingfactor. Tabulated.

3

a
Also taxes. Except for differential cap ]

Mansh
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2₁(√²+1) - 1

•(2-1) =₁P

·|-11-17 1-2 (141) f
·¸1,947) 5 - XL+ X -31417:8 = :[²(wijs =7)+ 18 =1
2

git



1. 4. 70%,
1. Compounding

P +Pi = P(1 +i), ete

2. Discount

M

3. Valuation
series $

2-11-64

sum of

Let ==

summation

at
serres :

iti

{alitil"=

a
+ (1+i)=j

Sar² =a1====

Our

/ - (1 +i)
L1/

=0[1 =( 1+²)i)

+

+1}]

andget a[+²=₁

a
(1 +i)"

(over).

( - ( )`"

ala
/

Now drop the 1, and the
( Iti)

the 1, and the nth term becomes the n-1,

-(

=a²+² =(1+i)="

V₂ (1+i)
Myalifu / = !-(188²i

A basic valuation formuls. Memorize.

1
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4. Alt. firms

a. a = b =

1

6. Annualization ofa fecten

V₂
litiju 1 - Litija

1 - ((+₁)="

" Time -overaging":

5. 7nd , maturity application
J

a =

"CCI+)"

Annuretization

Capital recovery

sum. (Sinkingfund)

Vu

Max. annual equivalentof g - Colltila

g-Coliti)"

(1+i) "- 1

(1+i)" -1

z
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Supply of Ceepl.

Responsive to i.
Lower asset values, effect
Losdiscaring at higher i. thessocial cost to toIs there

-aggreg. supply? 1.e., is itmelatic ?
Yes -- Icam also migrate.

Overlooking saving, I inv. opps. →.A im., A capl. hupply.

may

Implication of i = 0,

Si also means I intensity of use .
Care of capt., is much more

Discussing laber & land,
ore imptul. A turnover.

be much clower than long, bus. copt.S.r.. response may

frozen . Cument si ; impending lig. crisis. Hi_i can't
blood out of stones.squeeze

ruled this out.

reading list.

Supply ales peculiarly affected by collateral values. So hi i
reduce supply,supply, over somepd., if pulls floor from collatural.

Tendency Kochan'sconch.

for diff people. Insulated inlets, side
discus move under dist.. I time.

1

to paper. Supply is different

by side.
Holland's paper.

Will

we

add to

land Eulei's theorem

Non -coordy of factin. Rolplis tortured effects to refute.
Labor yets its discounted MP. E.g. sapting value; discovery value;
value of a bldg...

Capl. is residual " claimant,



is timeless. Introduce time, & capl. gets residuala
close to commondifference from interest is profic

peulance.

land.7n. of capl.- carry products thru time. Frozen up
Q. of.caph, relature to outpul, depends

q._if y. inv. tuurs daily, it =E.capt.
turus yearly,
to get

obvious, but...
thru.

meny

C

longevity of

daily output ; if
365 x_ daily output, & are.wit takes 365 daysI

__highly obtureecsts.

How meanne ? Defer to Time.

Why distinguish factors?

are

a .

b . Man is msre .

Capl. is residual

d. Unemployed laber is bad.

Different supply conditions

i

The

1
leber &

2

en.

of all things. Tawacy...
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Speaking your

Joker.

Welf. ecs.

role of taxes; Couse & distribu .

Interdisc. communica.

MC = MP ; effluent Marge; us recuent

Urban renerval & taxes.

MDs

What kind of cities ? Vertius.

ofof benefits;

horiz. eff. Externalition
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disturbance . This seems to me to push the argu
ment too far. Surely the issue of whether the
marginal propensity to consume transitory in
come is zero, positive but less than that out of
permanent income , or equal to that of per
manent income is one that should be settled by
empirical testing , not defined away. And pro
spective readers should be warned that Fried
man and also Modigliani and Ando will proba
bly not accept all the conclusions of this highly
stimulating work.

BOOK REVIEWS

In any case, the book is a first rate piece of
scholarship , well worth the time invested in
reading it for those who can read French . Until
we are blessed (or cursed) with instantaneous
translation machines , books like this will con
tinue to be the strongest arguments for retain
ing Ph.D. language requirements . (The English
summary at the end of the book is much too
brief to convey much more than could be ob
tained from translating the Table of Contents.)

RONALD G. BODKIN

University of Western Ontario
London, Canada

Economics of the Property Tax. By DICK
NETZER. Washington : Brookings Institution ,
1966. Pp . xvii-+ 326 . $6.75(cloth) ; $2.50
(paper).

This book provides the most comprehensive
treatment of the property tax since Jens Peter
Jensen's Property Taxation in the United States
was published in 1931. It is well written and or
ganized. It can be profitably employed as re
quired reading in both graduate and under
graduate public finance courses. It is also
manageable reading for non-economists. Netzer
has rendered tax students a valuable service.

The book treats the property tax empirically,
theoretically, and normatively. Although Net
zer does not compartmentalize these three
phases of the subject (an impossible objective
anyway) , it is useful to review his effort in each
of these areas.

535

turn , are related to wealth estimates by Gold
smith , GNP, and value-added data, govern
ment spending, and other tax yeilds . Frequent
ly , estimating techniques are used to infer
critical quantitative factors ; whenever this is
done, Netzer makes his methodology and as
sumptions clear , and indicates the possible
shortcomings of his assumptions . He also draws
upon numerous special empirical studies done
by tax students , including unpublished doctoral
dissertations and efforts of local agencies and
study groups . All in all , Netzer's work sets
excellent standards in taking diverse and often
imperfect but voluminous data treating the
behavior of a complicated tax system , and
putting it in a form that gives the reader a com
prehensive (but not superficial) view of the
subject, yet with ample but not overwhelming
detail . This performance alone is sufficient to
warrant the book being a part of the personal
library of every tax student.

The most valuable part of the book is the
comprehensive empirical material. Netzer ex
tensively uses the 1957 and 1962 Census of
Governments and , especially , the surveys on
property taxation that compare sales values to
assessed values for samples of properties,
broken down by geographic area and types of
property (for example , urban versus farm , com
mercial, housing, land , etc.) . These data , in

Netzer's theoretical orientation and hence
economic analysis is highly and unfortunately
conventional. There are two competing theories
of tax shifting . One is the application of the
Marshallian partial equilibrium method , which
concludes that to the extent the price of a tax
afflicted item rises , the tax is borne by "con
sumers." Hence , the property tax on housing
as well as on business real estate and personal
property (inventory and equipment) are " con
sumption" taxes . Since low-income individuals
consume a larger proportion of their income
than do high-income individuals , the property
tax tends to be " regressive." This is one of the
reasons many students dislike the property tax.

The competing theory of tax shifting is
explicitly based on an application of the Wal
rasian approach to price analysis . Although a
partial tax causes the price of the taxed item to
be higher (as the conventional theory asserts),
it has this effect because it causes resources to
avoid the taxed activity, which reduces supply.
The resource displacement , however , neces
sarily means that more resources are in other
activities , which increases output of other com
modities and thus reduces their prices . Some
consumers are worse off; others , better off. It
is not meaningful , therefore, to say that con
sumers in some aggregate sense "bear" the
tax. A more relevant question to ask is : The
tax extracts dollars from the private sector.
There are fewer dollars available for resource
(capital and labor) earnings . Which resource
owners experience the tax's "income effect" and

ľ

}
MALTE,

PRAMU

SES

À

BR

WAS LATERASKAN PULAN

ļ



- 7 . Re ULI study, maybe hdg tax is not
retum? Not in a smalljurisdiction

E.101

Not if supply and
turnover of

cupt, are

reduced. Depends

elast. of supply of

different inpects,

Propty

have fewer dollars and lower earning rates as a
result of the tax?

If we apply this general-equilibrium price
model to the property tax , we arrive at the fol
lowing general conclusions : If the property
tax's initial impact is relatively heavy on
housing (as compared with commercial and
manufacturing assets) , capital resources are en
couraged to enter non-housing activities . The
prices of housing services are higher , but the
prices of other products and services are lower.
Over all, the net earnings of capital resources,
including those to be created on the margins of
new investment , are lower. Hence the rate of
return on investment is lower . Owners of capital
bear the tax . And , since ownership of capitalis
concentrated , the property tax is roughly pro
gressive.

BOOK REVIEWS

Thus Netzer, who appears to like progressive
taxes, should give the property tax some posi
tive points. Because the tax and its announce
ment effect reduce the rate of return , it may or
may not have an impact on aggregate invest
ment and hence on long-run growth , develop
ment, and the distribution of income as between
workers and capital owners . It all depends upon
the particular theory of investment, interest,

or philosophy of history that one wishes to
utilize. Although Netzer qualifies some of his
assertions with the recognition that property
taxes may affect interest (or capitalization)
rates (which incidentally undermines his ac
ceptance of the conventional wisdom that "con

sumers" bear property taxes) , he addresses none
of these theoretical issues head on . Indeed ,

Jensen's 1931 work merits a better score in the
theoretical department.

The issue of whether property taxes affect
rates of return and capitalization rates is cen
tral to the application of the tax capitalization
theory to land or site value taxation . If land is

not subjected to effective property tax rates
which are as high as those imposed on capital
improvements and capital goods, the opposite
of tax capitalization will occur ; that is , the
property tax system will cause land values to
rise if it also causes the over-all capitalization
rate to fall. Since Netzer draws heavily on
the classical tax capitalization doctrine in his
treatment of land taxation , it is unfortunate
that he did not devote attention to some funda
mentals of interest or capitalization rate theory.

Netzer's normative evaluation of the proper
ty tax in part rests upon his theoretical orienta
tion, that is , "consumers" bear most of it and
it is thus "regressive."

tax mumight

shifted forward but bornein lowerratesof
: r

Another major criticism of the property
taxation- shared by Netzer and many tax
students- is based on the observation of the
great variance in effective property tax rates
due to assessment practices that cause ratios
of assessed to actual values to differ as between
different tax payers . This result of property tax
administration is well verified by evidence . But
is it a valid basis for criticism ? However much
a lack of " horizontal" equity may be lamented,
the relevant practical question is whether the
property tax is any worse than other major
taxes . There is a tendency for tax students to
compare actual property (and sales) taxes with
hypothetical personal income taxes which are
devoid of the vagaries of administration or the
unknown effects of many complicated struc
tural features. (There is also a recent tendency
to compare existing business taxes with hypo
thetical value-added taxes .) Far more knowl
edge of the operation of all types of taxes , as
a function of administrative practices and de
tailed legal provisions , is necessary before it is
possible to award final grades on horizontal
equity to any class of tax.

Netzer concludes that the property tax is
neither the best nor the worst "of all possible
choices." The main reason for this conclusion
seems to be that feasible alternatives yielding
comparable revenue are not readily obtainable.
Taxation of "unearned" land increments would
yield inadequate revences. More systematic
use of explicit-user charges ose their own set .
of administrative and policy problems. More
over , in Netzer's view , the property tax con
stitutes a rough proxy for her charges anyway.__
Perhaps Netzer is right on these general con
clusions , but they should not be accepted
without more careful scrutiny of Le property
tax system and alternatives , with an eye toward
addressing what the best " mix" of financing
devices should be . Nevertheless , Netzer's book
will provide a good departure for a refocusing
of effort centering on the problems of local and
state government finance.

J. A. STOCKFISCH

A General Theory of Tax Structure Change dur
ing Economic Development. By HARLEY H.
HINRICHS. Cambridge, Mass.: Law School of
Harvard University , 1966. Pp . xvi+154.
$3.00.

This book, originally Hinrichs' doctoral dis
sertation , is ostensibly aimed at developing a

be more than absorbedby capital if it As turnover !
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5-6-64
See Bengurin 8 : 30R....

Imputations then time... Thereis a residual imputee, not asbittay

He who is committed inreversibly, han no Equing holder.
Is a fr. of capl. Other inputs have 0.c., consianity.
Here is a true meaningfor " residual"... Ex port.
Maker Euter money? No, Euler holds exante, & in absence

of surprises. Also, holds for combos, of all inputs except. capl.,
bes. they are paid first, - The "discounted MP."3

This wd... acct.

Factor inputs gurly. contributed at different points in time
held together by capital...

Iurly, big dose of labor first, using negligible time of
capl. I land. Then long pd. of latter 2.

During all this time, land has ....hana..., capt, cloenit. So impute
to land the o..., resid. to capl.

some supply capt, w/o sharing residual or equity risks...
They get lower it. ? Mayke, but holder is really.equity
committing havethancapl.more reservesappears, bes.he

or collateral to absorb losses, that is committed by contingent.theliability. Counting that, he may be getting less
of capt.entire commitment

miguit.
consistent w ...

0.c.

He also supplier

for gambling pref, lets it be
equition.higher retum

1

1

more

I



Temporal approach sheds now

They dependon durability or longevity

ways. of looking at it: instantaneourly, I thru time.__

They are E.equivalent. Ez a firect. If each tree lasts 100 yes,
labe only works on 197⁰ of land eachmeans yr; &

works in firect more trees per man & higher
I

light in facter propues.

2

|

men work inof works in factory, cap contribute little if: a.
Wages abuerb most of product; b. Bldg. changer aburb mostof

-product, but bldg. doen't last long so the capt. changer
are largely depreen. not interest.

Produ. is only capl. - intensivs if interest absorbs mostof
product. Very clurable E.g.__utilition?

If cap. intensine, also usually land -intensics,unter denable_

on miguel land.
What is called " capl. •g. fertilizes.intensiv " often

ave, age .

often inis

2

(

Wickrell's equilibrater. If surplus laber, leven durability.
The wealthof the world can be produced w. very different
factor propus.

If automation threatem, it absorbs capl., forcesup in,
forces down wage, so capt. moves into shorter



Capl.

1

Capl: Land

Pd, of invuet.

Land used

1

Capl= Land is related to capl ; outique

1

1



of
Expo ($)

hired inputs.at ti

Output-Capl

HE

V
rpce.

1

7
Time, (Period between invent: & ligns)

I

mean

Fa

.pd. of imunit.

ouéqui

Capt.

17reg. of Turnover, (R. 7.) per year, rfy a rpa, revolutionsper

rpa

DLAT I INTE
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1.
2012,

32
16
8

2, 3
4 .

5.

Tues., Nov. 1, '67

a = [g -Colitis`= R₂(1+i)̂ "̂]Rx

( Leads to more

:

EL Raises

6. M. a) Rx

b) a =

= a

W

i
(1+i) "-/

general formulation, Σ ----)

a; lower

[or si]

14. iVn = ( 1+i) "-|

g; raises g₁. Indeterminate



1

mal, y3=

y is

X

2. x = y

R₂

{[en Citi)

is

( ti ) 'h] -erf

const. when R₁ = y

Co -crf

coust. when Rn = X,

to if we terminate life

MC of timetime (a)

{[en citit c] off

at max.

By exactly some reasoning.

max, a, it is also the time when

1

= MR of time (R₂).



Ec. 2012, Oct. 16

Replacement Pol.
Onlyapplies to capl., not laund, Land has no turnover. Vital distinction.

1. "Repreis anets

7

IfRa

a. Demolition I site renewal. Ratcliffe solution.
Σ[Ra litij-"] CRT Mostlya =

Problem : presupposes

solution :

maxs, a.

const., a =

from defender

it 24
R₂ =(t = crf = Rm

This is nice, bes.
a) as

show that.

A
have decided opt. I for challenger&

which
can assume coust, conditions, choose that ŉ

with cost curve. Note how it falls, spreading fixed cost over time. Why not go
on forever?

hears missing,

a

ii. If

CA

Co. CRF

AW.

a from new challenger. show that.

D.!!. But E

b) as a solution in

PV = a

assume rising

a) as a ingul

interim use rises above ave, value a

ingul,solution, clemolition comes when Ru

solution in perpetuity,

a full. ForF 3
reasons? Rn falls; and P.V. of

only given Rn falls bes, it has to
be discounted further ; and exffall.grows,

perpetuity, is same in

land, get

solution , bes, ingrel

annuity

do.ac

C

earler demolition.

value.

maig PV.

value of land in



periods.
b) as maxig. solution, bes . PV is maxd. for starter

L

{[R₂ (1 +i)==] i(+ )
Tltijk -| -gPV =

time

By subtracting of from denom. We A its % rate ofgrowth.g the max.so we're partdenom, isthe previous max, now growing facter,
(Bes. What happens is, nem grows facter until max, then denom.
grows facter.)

L

b. But demolition policy isn't really replacement policy.
Value is recovered from bldg. long before it is scrapped

of

recovery at time 0.

2

So at

Replacement decisions are made long before capt. recovery, at
initial ineversible commitment. you build in the rate of



We already

Now for blogs

PX

AV

saw that for

Annuity

PVÆ
Max. annuity value of A, i.e.

This is another
way

mines :

L

u = A.crf

ofperceiving :

PVC

ique

tieka

higher i

This is imperfect, but is better than trying to fircast in perp.PUR

3

-PVC



2. Appreciating assets

Replant, decision here is not entirely built in, but madeat

a. Fisher facult.
Unexplained suddenjump

No effectof ACo

Fisker as mugul, solution.
g₁=gi

pove? Seometrically slopeofgHow

Algebraically max. Ig
equal, i.e. when j =ig

No mgnl. retum on

include land, bes, not recovered

i.e, when

b. Boulding,

(iti)"

can

Un affected by any

Return nothing to overhead.
iß

q= 0

comer

land imit, or o

change of 2.

when yo

malinity.

cewe = d of int.curve,I

growth ratesco

overhead . Co can't

4

be as if C₁ = 0 ; and solution arriver when Ig



c. Faustman

1. Max. annuity from A= g

it

guc

C₂Clti)

da = 0 , hammer & tongs approach

equate

depends

Î
g-c

% growth of num, & denom of
u

J' - ic(16 )

g- CLIF:) "

g'ling" -gi - ictim "+illimit"= igl(t)"- ic(la

į
i- citil

This is opurable.

11

"

n

"i(Iti)"

( iti) " -1

CR7.

i((ti)"
(( til " - |

a =

CR7

cat
n

How different the solution is from imple Fisher method

and i, CR7 → i.For higheon n.

2. As a mrgul. solution, g'=gita =gir

$'[(cril"/i] = gilltij" -go +gö - cillti) "

g-cliti)" i
(16.)" -1

gir zu Clityk
(1+i) " -(

5

i



3. If threat S

(c + s)((+²) "= g +5

4. 16

as part of Co, get same solution

5 = g_c ( 1 +i) "

( (ti) " -1

PV in perp

5 = 2- C(11)"

( 11.)" -|

max.

5. Seometric interpu

at 7,
7

Add s to both
( +5)( 1+i)"

7, j '
(grs)' =

is& That same as

that ord,of (Crs) ((+₁)" =

is same as

same solution

(( )"

f+ s

The I curre has sameī is im. value.

J
g

(grs)', bes. S is const.

growth of (Crs) ( Iti)" or i ( Cts)( itija

as ilgts), bes. at 7 we see geometricallyi

and I curves

6

Itslan (cts)(itiy" became == (C +3) ((til "- S



6. Simul. requière equal slopes & ordinates .

St. Les falling in grega

6. M. Joint

11.

10.4.2.5.

a

s|r

bcs. Then

1. & Zero-interest solutions, Max I a

8.64.12.

5

(Air Fomentweek).

maximization ofration of i 88

Max, i, subject to i
TEt would be

limax.

(2+5) *.
ets

to max. i subject to

credit markets

Factor

9.Dr. Effect of changes in C, and i, and S.

wrong

Z=C . Cf. Fantman, max q-(((+;] "

((+:) "-/

Are all solutions the same in compre? No, showit withizo.

mque. land, when 5 & a = 0
They are same on m

propus

74

What to max ? Whateur is most searce to the firm. Land I
very imperfect.both

(Leads to macro; so dass Lutz.)

2 - C (1114

(1+i)"-1



12. What to do when date change in mid-rotation .

Drop historical costs; look to facters. They
weregoing to be repeated.

At margin, apply migul, forms. All parameten

from future, g'zilgrs)

mac

What
13. btle the

is

144. Thinnings

-"(

15. Now suppose

sequence of rotations ?

8

were only relevant bes.

All parameter are determined

Kausir to
t

{[R₂ (1+i)* *̈] -{[₂ (14)***) :;) i
(lei)

more gen

(or divide nume. & denom, by

general

ingul.as mugul solution,

ucal case .

Christ get

= axi's tray amint, & salvage value

we now have R₂

crf.]

a
= 0



((ti)

S= (1 +i)

L

{ [Rn

annuity,

itg in( (ti)
t

itg
(1 +i)"

]
no drange

same with max.

ļ

+I
cítil " -l-g

Rn

{ [Ru ( lrigh ="]_i

n

of lower curve.

(itil -1

is annuity. When R₂ =



2%, C.
# 1 . Valuation

Oct. 10

1₁ P + Pi = P(Iti)
plitist plitibi = PLIFISCIti) = P(Iti)²

Rate of exch. between points of time. Inter tempord

2, comparseding & discount

ta
3. Discoun

V₂

Discount is valuation . Usually involver summation.

C lltil tiltis"? +

1- (Itil)
Iti -1

N.B.

1 Ve =

4. Propertion of for.

... + ((ti)

1- (1 +i) =^

14

= 20
asymptote.

6. approaches 20
c.t. When Liti) " = 2 , (Itil

d. Half value of a pery.

communsmobility

Volitije

i

o. Derive serm of series suche.
Discontinuous. Math. les elegant, beut ecly.

b . Watch and points

c. Remember to mult. by value of annuity.

Important implications for

1- (1+i)

Before using tables, get good idea from Log₂.

1-(1+i)=1

tax policy ; aunt. fuese;

(1+i)"

222 etc.

from 1st 14 yrs, at 5% .

acc.

more relevant.

here anumed = 1

depreen

(



e. More if depreig; less if appraig. Befen.
f. When a is small, forments resembles multiplication by

tri

one

1

2

V₂ = tL

by

VIti-lItii
tli tiz

(
ti)

5. an application to mining,

Max. PV is

But beware

+/- (1 +i) =

i

i ItZitiz

will see this better where have formeula in another form.

f. when u is large, ceases to be a fr. of n.

P .(

Illustrate from Tables

apply l'Hopital's Rule to show that when i=0₁ N₁ = n. (over)
relation of four to ithat points up

2 ti

pvc

nature of inv. decisions

succession of lound user.

et .

PVR

often a solution to problems.
dodges the replacement problem .

6. Other forms of the locic Practical use
We

rarely have perfectly steady annuition.
But it is lots of work to discount individual :.-!

one, if life is long.

Loga

years'values

to break up problem into 3 or 4 reacher. Zoo This often seits
which have discrete elementsanyway, e.g.a

2

maj



V₂ = 1- (1+i)-10

i

n ( 1 +i)£[1-cin ] = --ACING"
di

But i= 0

i: V₁ = h

46

A
= nCitil

***

M

MAR



Also, the formula is useful for reducing
revenues and costs tofuture

leads us to next step.

7. Other forms of basic

I

egn.
Converts between lump seam & omnuity

a. Recip. is Cap. Rec.

annuities are

perpetunity.

an irregular stream of

single ournuity number. But this

a

to convert a

rts. care on Kouveah, valuation of sleeping ripus.Is useful to

approaches i
if n = 1₁

Dauni't distinguish

treatment, & is vital to inc. tax matter.

a = 1 +i

=

you

i
1 -Ciril-"

PU to an ann
[&@MCINT "] CRT

asymptate. Bet there surprisingly fact.

annuity, over

income

life. E.g. water

from cap. recovery.

Conversion to annuity is useful for commensmabiling of alternative

of land, of different lives. PVs are not comparable, but

don't have to forecast succeeding uses inand

3

That requires reponate



-||
- compounds .
+

+

#
+

-

b. Amount of an annuity

V =

:

Mult. PV. by liti) ; get.
Is value recuted by a simbing fund_

Annuity from future linux sume, recip of (6 )

Vúa =

908 Value of rising annuity, at g
IIti

a " tims -average

Also derive from CR7.
Also co. be derived independently.

ľ
Litil

V₁ i= 1 + Vog

9... Value of periodic income.

V₂

( (ti)

(1 +i)`-|

U

t

t

ing
(1.fi)"

auit to which it

((+i)"-1i

( 1+i) 24
t

Apply l'Hopital again..

E.

:(1 +₂)00

(ltija
!

Hi
/

184

4

( tija = ==(Itija (img"-*(1+i)



Oct, 24. Ecs. 2012

1. Auditors , Trappist Oath

2 .
Use 8th floor lib.; bus, lib

3. Berware Id ed.of Bldg.
4. Relation to reality. Begin w. simple, regular cases.

elements as we proceed. Creep before you crawl.

MA

Add complicating

5. siquif. of capig an annuity. Assume it lasts forever.

This is right approach in replacement problems.

6. Top.6 of notes,



th

||

Bd.Activia,require souttrigg

#

2012

++

Clean.
a.
ī
curre?

up

when rax
curve a

ZaZ=₂; 2AM

remments of point

shifting straighten the site, & curve, is the
mirror image of the original. ((1+i)"(1-x) +.E]

care...

[( 1 +in) " # +] = (1-2)The new curve is

New care is such that (1 + 5)"(1-1) ++ = (1+i)"i) "

is count.; i is variable.bi

It's a

raised above (itif)" by
lower curve is depressed below it.

mirror image because slope of ray's
same amount ar

zoning

Re growth stocks, pay
bes apprean.figures, un realized

this year, butbes. of reorgii , on
That just
and/or failed to
wikt. analyst could

t

M

wo

to upper
west he

b. Bies to future. Some investments especially forored:
growth stocks; exploration andfor you get expensing, in fact;
tree farms; land speculation ; fighting appropriation of +t..of me

seniority recommer air line franchises, TV Channel,
favors, paient, water rights, etc.;suburban

heed to official income
is omitted

or conversion to new model."

cuwe

slope of ray to

meansans theythey wrote off capl. cost an
count appreen, as income.

on that alone.go far

We had loseer

current cost;
a stock

T



#
-#to

#
C.

consumas.

laudowner.
Then hold į coust, lower S..
results in longer holding periach,
Maybe you'll beat me to it.

getting the bugs out...
In any

Two concepts of shifting- inter temporal and

Thind concept needs to be cleveloped : shifting to
(Cots)(1 +i)thtil (g )(1- E) + s + t.co

The lower S. then
That is

It's just

case,..inter temporal bias remains.

r-i

de Neutral tax.
it___1=_-(161)·( 1+r)

1-(+++)(1i )

i

= -it.—

it

it litil
(1+ 0) 2...

=-
it
__

_|-(1+1)̂

it

Ite l

1+ x = 1-2

i(1-2).

life?

Note English devaluation .Even taber does

Tuxux appreen, each yr.

Iti
../fo

next project.
a matter of

Not in a closed ec.....
But there

it(iti)™-1
( ite)he

But the neutral tax is known to shorten

Lower I.

((+1)
(1 + r)m

are no closed ecs ... Capt. migrates.
the brain dram; the unavoidable

result of England's taxn , of salary income and

2

I



2

creates a brain drain, in sense of reducing the brain gain . We needn't

wait for a net outflow to recognize a problem.

exemption of land income .

a.

capt,
rate of interest appropriate .

land tax canOnly

#

So

$₂ Now, the neutral tax is only half neutral.
At the Then it rations sconce capt, at the higher

be
Is inte temporally neutral.

completely neutral.

In U.S., it our tax policy also

we should analyze in terms of open economy.It drives out

Full salvage care

Before tax| =

Neutral tax is now obvious.

1 = i

c.

i Hit

6. After

1- (1+1)="(1+ 0)

L

tac

to +Lim²
įIti

+ (1 +i)= "

i(1-2) _1-(1++)`²1 =
-L

1- ( 1 +r)̂ ² = ===( 1-2) [1-( 1+ r)^^]
x= i(1-0)

Verbally, is even

T

:'( -E)

(1
++)"

more obvious.

t

+ #T

(1+i)

(1 + r)

lity"

(A [ = ]



P. 36

3.Repucing

#||
#
+

- ||

a 1

asset case,

b. PVW = a

7

a

(2-17 2²:17-1

√((1+0)-

. (1 +i) -(ltr)

Apply same principles.

.? - d

1-
Lite)-

(1 + 1).
₂ (+42)

-L

= (1-0) == (1+x)=b

t

+ t[Pvw]
fo

((FI)

7-1-7

Llitrst

+ t__(( +;)``- ( 1+r)
t-i

7₁ 7

4


