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-5-6-70, R77.

Id session on this

p.36

Almost 2 separate papers.
Topic 2
Plan: Skip the lesser

1. Review.

RIMS

First I reinvent the wheel, then spin.it.^

Capt. theory; problem, of capt. costs.
aspects

thuritied
& more..formal aspects, Conc.on

most interesting & genund interent_problem that of Ripening,
And preview some advance work in applying to tax policy

sunk.

-1

DMB7 DMC.
2. Staggering of Clas,..pp .

Each cam be considered alone...

Last time when to replace cia by mass

all costs of yr. Oo.

pp . 30-31.

of perfectly staggered, I must be replaced upply.L

Adds to Čla costs. Not all capt. corts really$0EC. LCo SVCis ysly cost. Add

37
3. Devay. M.

32 -335. [Purposeofsection isprecautimany-toshowe micro is ok]
Since plants decay, depreen, is larger in year zero than

of Court Service Flow ( CS7.) to 7C is max in

year zewo, Coffretting lower VC).
in case

ayoids advancing

Thisplays opt." R- date, bes. rev.1-delays
d+ iPV = ZC

d = St - L.PV №To higher 57,
76, 76 = 57)As to

of yr.

system.

gr. 0

to means

must cover

higher d ..
(57 refers to imput, requellenofoutput,



S7/is iiput reguidless of output, whyof
deryand ?

19

A

does it rise with.



The

TC allocated to

1.e.

general upshot of looking at
y₁. are same

VC were const. over_ L.
o

to is not a

·2

Bes.lower VC₂

Unlike decay, LO
cost of y₁. 0.

4. Growing demand. Changes analysis. also bears on new range of problems

répensing suburbum land.
M.MMA) L.O. (Buwingthisapp !)

Has unusual traits.
LLO wit a cost

imputally to site ?

a

decay is that the
the there were no decay,

net 57 of

depresiable

copt.
sii

are...

( LMC includes site cost ?

57

offret by higher 76.

K

Time

is indep.of when you
argues for bldg earlier.

Calls for reparate irentment.
inof capt. is up. 0 ; but maybe

Autions)

But then mass

build

It includes of site in

~fram live me, atat first. system yields suplar,
a... reut to site above other costs, which we seek to www. I do not
cull

GriVS

costff. 1.2., when ofg, M.S. vs. c.la , relative lourd.contr.
are relevant. When cfg G₁ G₁, land costs are same, so
sint mux, S.)

o.c.

cort Bei cost



Fan_4₁
B). Rise of attainable wit costs

can hit

so

but raises

LO.

Lac tum saec only once,

is wrong size rest of the time. " Fits too soon.
Another discreteness.

sac fits demand.
sac curve,

- 3

1

p.40.

repid replacement of sewers desirable.

C)Opg
There is

theTo reduce this eart diseconomy, shorten L
To adeoff: shorter L. improves fit,

OI did not explicitly say

a

In order to raise sac much, get to L= 20
Ecs. of longevity largely exhausted then. Implies

are

PV(R-c).

1-114-1 -²

Due to ecs. of longevity,

L

simple way to expound,

This model also applicable to bldgs, etc.

Plaut

how to det. L, ming

PU(R-C)
PUSL

PUR

PVC

- PUCR-c) + PUS



c) Ripening

Each , opt P... is higherlarger yields.
P₁ , fint plant whore 1st yr. gields + PV.

But may be better to wait for P21
P₂ > .P, ( 1 + i) . Sameif

must wait :
(opt.)

soSo what are

-4

Ely.
Samt Not ev. to bold, Pr same yo-ar P₁. If build

gains & costs of wait;? p.48ff.M.

Cost most

defering succession.

riperimes, where is

likely

This is what distinguishes.This from miund
www. succession.

higher rent &

to

as max. PV.

be overlooked is

Important: why is MPVS, flatlish ? Seep. 4a,

cost of

Moy{[(8-2) + 5₂]

MPV(R-C)
MOUSE

& DV.

Time



so PV.S,L

}

Whyis MPVS, flathish ?

1.

2

4a -

Each succeeding higher Pr has longer L
is heavier discounted.

Ecs..of scale get largely exhaunted after

3. Density peaks after a white so demandso demand growth slows.

a white...

4. Congection raiser costs of reneural



How big

1. Equal success
5₂

So - G.

So

G
1-Litil

is PVS, relative to

h ((ti) = 4

oln

1

2. p.56 Superin successo,

PUS, ?

G
= 1= ==== 1 -/+((ti) " = ( (ti)`a

5

G
1- 3 = (1+is +(1 +g)

p 5-5



5. Effect ofof...taxer

A. On Life.

-.G
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1

Walch Sem, Col. S.U.

Ripening

I. Mines

A. When ligon, max.
PV

B. When begin ?.

farming

Yf

ķ
8

+

PV

MPV keeps mening

value_as soon as

1- (1+i)

Co

show how to denve P.V formulu..
Approaches + mymptatically.

L

16

II. Urban land _Lassume no

ure value)be fuum
Same anal, ok for any mgut, land, e....

might's. Mining is a special care...
durableland use

Log Sudde ( L)Scale :)....

prior use:

involver no

}

future inc. _autic...

value normally long before it is unable.]

let & equeter_

soon. -grly_rent is positive. [This may
will be later than when MPU ZO , bes. fae develops..free

S. land has

when stad

1

capl. t is ripe...
h₂

a



1

If land use involver durable capl., get an
situation where you want to defer bldg...somewhat

in order to get higher P.V.wait a

mine

-2

-few year

III.

If G₁ were the only
site treated as the

one ever, analysis wd resemble
exhaustible, Irreversible resembles

_mexhaustible...
But G₁ followed by G₂.. site not exhaustible,

Deferring G. Lefer later gena too.

in -between

This lowing the AMIV from waiting and As the base.
which must >i..grow

So if PG > PG.(1+i), it is likely that P(G.--.G.)< P..L

...( G₁ --- G₁) .(1 +i)

Effect of Faker
Mine case, defer ripening...
same in guil. care..

1

I



2-9a

Begin by det's L of G

PVR
PVC

Getting rev. in later

PV(R-c)

Life.Untike mine, PVR rises w.

Getting Rev, in later is not at expenseyears

of earlier years, in general. ( It canbe

in some cases, e.g. if Maracter of demand

is Manying I you built for later

years )

yes. is at

from Or. Max PV(R-1)expense of rev.
is not normatival for diff. lives. Longer
L

always better. In fact by def. to



2-6

consider only & is not to considerL
Grat all, bes. I leads to G₂

Want to

I then move to next, G₁₂, to
maintain on A level of net retum.

max. net return per ye

Viewed muguly, this means replais

current net yield of Gwhen mugul or

below it's own mean, which isfalls

of Gr . Cor, if GzYG,

G₂)
Viewved overall, this means

which must entail winn

tradeoffs.

meem



to meex.
earlier.

This is serve u ,T

When begin ?

PV (R- C)

as long an

X

2- c

becausei

irf.

MPVP

(or a sneaky way of1)

But more.

MPUG, will
There must be some
costs of waiting to balance gain

(some might say, why
site in early yu. I also have

love in early yes.....
couse is you
depreen.)

grow so long
limit placed ..

Denom As w. L., mux comes.

growsfaster them i

One wants to capture territory.
to

ag.

A

Dividing by [[_((+ ) __]_reduces

mux.

on
long on demand is grows.

ripening nationale.

(But note temptation when combined w . iuctus.
On establish early_right

not build Pr earlier this use

P.2 lates... Auswer of
don't cover int. I pe

intensive use, e.g. apts. commerce in developing areas.
Where have decig costs templation greatestgreatest to sink

prematur capl. in big Mumber, instead of token toperypt.)

PVP

ac P.₂ has a longer L
b. Denom. < 1₁, so PUP > PV ,

If all G of Pr grew name as
e likely the gain ends with G₁

la

reduces advantage of PrP₂. over P

G₁ , no diffe

1



share in
The contribon of G₁ to PVP ist

1

If only the G₁_share
90remains const

G₁
A4₁²Anta -6 = 1- CLASAle _= 1 `

G₁
1-(1+i)

+ aking full

2 - d

By requiring APV to

| .

grows,
growth rate falls.& the rest of thebase

to eam a retum

acct of deferal of Ex

on
GylG₁, We are

1

1



III. E
Effect of..taxes

~

taxes on

b

A. Effect of

A

3

ripening

PVR---PVC((++)
PVC

PV.C.R.C).
mm PVman PUP (R- C)

Bldg. tax may

tux on opt life.L

PV[R- C (1 +z)

(C LIFE) is not a good statement of bldg. Fux,
longevity. Bes the longer the bldg., the
tax. Return to this.)

lengthen opt. L.
to b.

mux. it wa shift_it
keeps growing anyway.
denom.

break-even pt. from
a

It slows down growth of net PV .
aks. And It abrionly retrifyt1

If net PV readed a
shift it to left,& stortion !. Beet net PVI

What brings max. is growth of

bldg. Fux, wit to
more.defenced the

a

than abs. growth of PV[ R - C].
much lower._since base is

It obviously shifer
1

Now the abs. growth of PV[R_C ( IFE)] is slower
But to growth is highen,%

So it peaker liter . Esp. if PVC.
becomes hovz., asit does, so cloper of === PUCCIFE) is same and of AVC...

Then bldg. Fax tends to longevity !__

VCOne must add other adjustments. puc & PUR are muude

lower... Do this later.

1



III B.
bldg.

Effect ofthere

PV (R- C) is

Bldg. date is deferred.

a by
Thas stretching

4

1

when to build.

cut.. by tax & C.

But note that bldg. Fax &c. inctus that extend L..
so doing reduce yrly. depreen. I allow cautive bldg.

stretching out longevity at both ends.

To growth is Ad.

1

~



Seattle 1

Expect excitement like moon travellers who cd. love power.
approaches.

Ripenning: when to build what. Timing of land in

|

- Why "land" ?

highest use;

Also a...
extend utilities,
we're only concerned w . perfecting theory of subject

a.

Bes. implies mutually exclusive choices. There's

also a highest 2 best time...

burning issue. Pref. assut , re put.are

bears.rent...

a

together...

wo

Why
Bes... durableto make ?

probleme? Why a choice

capl. is committed, freezing capacity. I specifin over many years
while demand changes. And you can't build biggerplantpreciaturely.

Ure land anof duable cupl., problem.
Not same as

public decision. When build danes.

2

no

b. Other extreme, mine.

sove

we

One time is totally exclusive.
Work_out, as intro, to

i. PVR = A. L- LI+i)""

PVC = C₂
Max PV ( R-C)....

ii. MPV

2s ec. to hold resource idle, the supraemgul.
c&d. The in between caser

time .to

_c._offrimer lot. Ely

talks to try

land...When

haig value.-- has value before hears rewt.__

cap. theory,

Beat here

case

save as

warm up ...

I'll treat them.V
More complex.



d. Intersite capt., distrib..network.

decig. costs for.d._Diff of cad is
is stronger for........

some
Itrevenible same in exhaustible.

5.2

apply simple analogy of mine."Vacancy " is flexibility,
These differ from

generations involved...

( hencoferth G₂ ... ).

be

neely, adding to gains.
(G₂ is defined

life of G;) So if (over)

Difening G,
This adds

Some apply simple reasoning of

are ex

mine ease in that there are

borli
not

So ifANV(1,6,₁) < MM (1₂G)( +)
as to

flexibility, it is regained
( Except as some subdion is irreversible.)

no durable capl.
wd, useThey wd.

overlook durability of capt.

casby by deferring G, & adding to

use land as

Oh,
Bes_ if you are going
build it later.

So

G₁ implies deferring G₂ -00
cost of waiting, w/o

depreen. If they don't,
night.

case

exhaustible resource,

So mine analogy only partially applies. This will
main theme.my...

for deferal

one is tempted to ask ...why

That'swatmnough to wasamont-wreeting.
not

So in

build get lager
gain & costs of waiting .

soon as reut

future

every passing yr.

MPVSLL)
MIVS(4)

w₁_ each_nerewal_Wer

build P₂ now ?

to build bigger plant is better to

Bes, fint years must cover int. plus
are doing poover_

theme you...

not

is my,

best plant to
Issue resolver self into

bearing. They



t

1.
If ~ P₂ (MPVG ) > P, (MPVG) ( 1+i) , site might still he...

ripe, bes. maybe

To be
P₂ (MPVS) < P, (MPVS) (1+i)
green, MPUS. mut rise. faster than i.

t



Weakness of

uses 30

So this

on

deferred...of no

On demand side, grow's , shifting demand is postulate.
argues for frequent replacement to match bldg. to

grows.....demand. If there were no ecs.were no ecs. of longevity,wd. replace yity,
what is cost argument for not replacing ?

Ec. of longevity..
On cost siche,

need to amortize Co...over many yes.
7C lowered by AgSo how much is Tableby

It is

As

cure

Mine analogy case is,

p₁

5.3

40.

for considering only
only

am

account..

At 890: L

elasticity, graple..
La

c+f

Fluttem out

possible from any A.L...
limited benefit.

20

25

30

40

G₁
Gi counts.

20

Cr.f..
10.240

9.490

8.990

8.490

double log scale...

Lag ( L)

Showing after of L > 20,

Futine

Ag L ?

a

This suggests weateren of case.
There is no

minor declines in 7c

T.e., spreading Co over time is of...

consider G₂₁
for long life; need to

point in defening higher rents
of G₂ unless this materially lowen rents of G, . So opt. is

&

to advance G₂ until it does so, begim to: _This implies

quite shirt life...



P₁.G.₁.
Is imptnt.

P₂ G₁us

yily..

- W. growing demand, I geared to growth, looks better
Forces P, intoAssume lives.equal

post retirement career_ beyond capacity, comparer badly

mean

consider G₁ ....

is badly biased for dr,

S -4

of

Better is to find PV by. caps. yily. rent from Pj.2Pr
Normalized to adjust for diff. L.... a sort of

G₁ =====

Procurtean

w. lager Pr
b. Let. Pr last longer. Wone, bes. PV a L.Pm

ber.u showdown beesed only
later plant of lugar capacity

her no limit ...

net
benefits , adjusted for time...

PV ( R - C) . crf. = yily reut. Then capre.·PVR
IV

G₁ =

·|-(1+i)
==

q
But this is a sneaky

"Caps
sneaky...way.. of..introducing G₂...

assumes perpet. annuity, i.e. infinite repetitive of G₁1.t.

from L det. by_max's. rent.__

Note...it.....limits L of G₁ , which otherwise

Note it max.s. PVP,PVP , same as}

Go -over time. Converts

LPV (R-C) .cuf

-PVC
PVER -C).

Note it involves same logic

everything
to a

i
L

E of G₂₁ (1+ (1+i)" tout)

an. .5.3, a means of spreading

level amemurity.



A

Note , excen

G₂ ...
of cash line over PVCR-C) is value of

G

1-ling= = G = G11 --[-=--=1]
( 1 +i)

1- ( 16
G
(1+i) "

or discounted PVS beginning

decline of this value

1-(1+i)""

5-5

The share of Gr... in VS is
G (Iti))

-G
1- ( 1+i)

...is present postulate..

G₂... Itw .

that lumits I of G₁

But that shave based inm .

G₁
-1- ( 1+i)""( 175) -

Citijih

( over)

311

PVS= G₁ [1 + (1+3)(1+i)=" +(! _̂̂)( 1 +i)"" + (1+g)?(/ + i) ?

identical successors...

Share of G₂.... in PVS _is_now:__

G. (1+g)(1+i)==

T= ( 1+i)="(17g) = (1+²) " (1+₂)

1f g = 1009⁰₁ 1+g = 2,

t ....t

is the

Superin

07. G.

successes

1-(1+i)= (1 +g).

tg = 2 , and share of G₂.....=. =



Now, nevert to MPU idea.
This brings ripenes sooner.

5-6

PV. of P₂(G₂...) is
P₂ (MPVG₂)> P, ( MPVG₁) (1 +i)

MPV(P, S),> P,G, Liti)., might
P₂ (MPVS ) < P₁.(MPVS) (1+i)

a

common

But useMPVS,
Lowers to growth_rate.

deadwright. If
seem green

at same time.

Future me

ripering...Another lecture...
of model. Effect of

not of G alone...
Bes.

CJE

Beit cd. he

Conclu. Site is queen while PVS grow's facter than i.
But this is maturity MPUS grows materically slown tham

MPUG,. So beware overstatement of ripening doctrine, which is

PrPú(+1

races. They defer

that



i:sectile

I
sac

4.

FIME

& Lac dnent._

1. Problem defining LMC, where I capt. required
How much capt. allor, to each you.
Must a

..

La c

2__ Purpose ofproper:- +alk.

$
Det life. ( mgul equality at R - dectes is implicia in mexig.)__

b...Bet how to spread over_L___

Show correct solution
shout

TWone__swveral potential_ecors

3. Min cost ? No mux --
Max. p.v.... in adequate.

but whict?

Is max. p.v. same as feegrow's >.i ? _No, bes.į
of fee may grow anyway. Trowth of

on non-use.
J now value

Demand does not depend
demand is, it helps later, layer bldg. Relevance of grows

more than evlin, smaller Crac


