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Tues nite.

1. Generality of point that longer trees require more space.
quily built u. Limits life,= bldgs. are quity.

tho they

Ec. 302

more space.
are built of higher quality intols.

2, cap : outped a pd of im .T CC)

bet
Stagger, & pile. the horiz, ara vertically.

An important conversion, stressed in Wicksell, algebraically.
Analogies__a) Horiz. I vert, male...

b .) cambridge K.us. Velocity.
3. Land output

WWII_ť

.+. Factor propus.

a pel,of it...

From one cycle, rep. all

ever

5. Easy solution to oversaing telemma: no need to reduceit.;just lengthen pd. of procher.



6. Pijan Opt. life fer
a. Oil
b . Bldg.

7. Bias to longeving
Taxua.

b. Urbem sprawd
c..._vil

26

¦



Thems, Dee. 2. '65

1. Ifperfect staggering, then you have one bit of capital
up corresponding to eachetied of life of the tree.

a.)_ hak
M

yr.

Total capl. is area_under_ T curve.
Longer cycle....

__b)... Depreciz aset.__.

11213,4,5,6
-7/8/9/19441213/14

more capl. (8 ofcourse more land, too).

Same principle, only . land ===Here, as you
which are capt. You could do so
land become cheaper. But ifyou.

capl. - & wd. if.
longevity, that

adds to capl. value right along, rain whole curve a little.(doch
line -...).

the older capl. reps. les value.
extend life,you must tieup

w/.....
wre

cuy
build in mure



(over)

Macro Juption of of
Substy, of leber capl. & land.2. Macro

depreiz, I on

_X_are.

Wick's wine.

For simple e.g.s., assume capl. is a mixture of appraig.I
awe dan weither.

Then required cape stock to hire laber yrly payroll

feed(others (over)
Thas

life.
If add laber to thepopinfectioneryer,paythemanyway,rakefrom.

but capl.,
ith you of capl?

cannot
In a moneyec..

You then withdian
new labor, & also keep the existing cycles going.
Might require new land: intensify old land.

the new ones.
start off

cut sucks in cape.

-small

b.6. Edust. of substu. depends on proportions.
of laber already gets 90 % of pie, a smallIf

& v.v., etc...cape. - faut.
Thus facter propus.

cost changes.
are

very
Given a free

Thus Fica tax has big impact, unemplopment.
of low int. as subsidy to lsg,

munic. I inn. works, etc., diverts capl. to uses in which

Thus wide use

ferestry,
labor gets small To of product.
away from labor- intensive uses.
natural equilibrating mechanism.

or

--v.f. b) slows r.f.

z

a small waye

Mangeable, from
ec.....freeprices.

Takes inst. of new capl.
__Blocks the opn. of the

This artificial abundance of land is bad. a) Requires much capt,ofveryslow
on all sitesiy c) scatters popr., slows o.f. of interite capl.

The bottleneck of capt. turnover.
betting to full emplent. _Must adapt capl.



F

by devaluating M.
In a

|

tax ec... can pay.them by rox'g others.
Each is a forced levy of circig capt, Excleis possible, but raises.

other problems, & is less desirable than flexible capt, stock

|

Low i also slows output of raw utrl....
(One sign ofcapt, shortage is lign. of minerals. But clown't

Thus provides rationale forrelieve shortage, bes devalues.
cartel schemes)



stock to complement more laber, à la Wickull.
If it cannot adapt, you get influ. of.

w/o being able to employ_all laber
Why cd, it not adapt?...

a. Wage I int. rigidition.
6._Frozen capl.

3. Macro - ec. imptuco. of r.f.

bamboo ec.

up to

Any capl. stock can adapt to thepopu.

max. set.
hi IG ..

Thers, the u.i. and. w. capl. stock dependson its r.f.-
set by laber supply.

Relate this to spending. IG → 4. Fast +.f.

aution of sales.
Ackley sayshave

consumer goods

Comumeris hers " of
little autonomy

95 % of all demand is replacement demand. In

$ . consumers. very

they spend in antion, of inc.

3

down to a

meens

current thout. But
To small extent_

But not to the extent that



Thams with

1. Review . Open for questions

2. Let S mine withE
3. Cap./: output & pel. of

1

Leafl

t

analogies : a;

4. Land : output.

S +g + As

+ g
J

5

pel. ofuut.
q

CL )

Horiz. & Vect, welt,
b , cambridge k ratio =t

do.

[////

5. Forest Service solution.*

t

6. General bias to longevity.
From oil paper

5

5
T= C₂() + =[(1+i)²-1]

1



Replacement. i opics

7u, of capt.
Pross int. → 7.

as reservoir

not in order.

Less circular system. I not
Hiway stretchout.

Waste of unfinished projects.

e.

7 ( c) ; but of replacement.
Historical precedents... Rennan analogy, today.

Individual blogs.

a . Timber

b. oil

a.
b. Grand programs

m

Role ofloudvalueI rent in replacement. Res[2=+5=14,
Determinants of longevity.

tso

c. Bldgs
d. K

Effect of taxes

woon wore ...

urban sprawl



E. 302

B.

1. Elting's paradox

2. Why is it good to max.

ļ

or

3. .1f

4.

5 .

Tues.

a per yr. Sinstead of per & yus. ]
anything else ?] . a) It maks. site value, Usually that is interna.

Onweer b) It doesit in one rotations,w/o introducis.∞ tince.
c) You can max. anything else, provided une fuell fermale,[g- Colitist)], you are gq' = icolinist

upper half of g.elitist not on
+s

max...

just earning interest on
(Crs)((tijt

Idear from Michèle

4

area, in

days & fall.
To keep

S rise with t ,
it to

as lingthen I , C. falls absolutely L.fer a fixed landce

5) because you plant farther aport. But then, so

J.
g

juest one Mange, let C &

bes. tree require

beg
vieremore space.

constant, but

!!.

I



Topics, he timber

1. Cap/ouiquiCap/ouiqui ratio varies w. pd. of inst.T

haasthom
Stagger. I caple at any times in

2. How toHow to mak.
S =

s
}(-) (

Citije +CIMYZE(/+i)" f
( ) (lei)

(1 +i)==

()
(1+i)"-1

3. Forest service

area under T.curve.

(-)
( xi)

() r-1.cit (



V

a

3-30-65
There are

I.i Problems

II. solution

A

Wicksell

simple
solution

a. Mgul
no return on site

b . Maig - P.V. >> Co , impossible

have 1 Co lengthen rotation .
d . If i so, rumover - max.g, < mur %/t

a .

to

c. Islo, no effect or solution. (unless by Idi, but reasons

not shown in egn., asplenty remains for i anyway) he
This one is exply. bad in W's scheme, bes. He needs to

fuch.

ABrow

Wktobell

Mgul. g' = gira =i[g + s]

b. Maig. a 85.&

~Why is that better ? Bes, they

How know they
max. when

are brinem

ī (Cts)(itist-s

T '= i ( C +s) ( (ti)'

wat.

gogic :
Christ T

Ju
But in ihave a simples vesey?you

problem.

are net

..[This

Mcam show ther pinnin!

of costs.
gi = gitu ? Geometry?

Cliti)"ta litis"-

can be shown who calc.]
time . 9.g4:5

P.:
Velly

for that

jour, rimes
a 1- ( (til-t

(irist-I

Vele



{

work backwarchtal (ti)"

T +, (:-) ) +

a t+ a ( ( ti) + ...

(147) + (241)

(:4 ) ) + , -1:-) ) + /

30x

Costoy

so [ .



the problem to shove the clorofi is 0

giro -5-)

the

Æ
How know

Bes. Ī curve grows

from Σ of previour As.)

c .

So T'= Tita,

max.

growth, yely, is

+ AC now

T= f (C +₂) (1+i)" -S

a corresponds to

4

g₁ = gita ?g'
not by Tita, (where I is value realized

i[CCI+)5+5(1+i)=]

thini [crs][ init = i [T +s] = Tit&istira

When T= g, T'= gita, & T'zg ', so gi=gira=

affect solution

analyze effect of

i. Mgul. approach

AC means lower a, that starts lengthenspd.

Nowit is clear we must introduce 3d factor, land, to
factor propres.

anne wage rates etc.
also lowers i, but whatis the mechanism?___Wickrell ( over)

""turnover requiresmacro analysis,

M

bes, no
Highen wary
Land diffen, for

inc - creating spending to create ; I needs us replacement. Also, slow r.f. callsfor large

social invt. inland-supportingp.w. to get enough land, I the pow. themselan teer slowly.
ii . Max. approach AC mecius

Geometric approade. Ac max. a convercomer later.

iii. Another approseka .
reduce the frep. of incurring it. Thas reduce unnual burden.2-cd. If iso, a , & rule has you max, net inc. per you,t

N

The higher Co, thegreater the desire to

reen rationel.



Prs. of this long renewalpd., land
farter, & i. a little capl.turns over

en the mht. once in 100 you , we need 100 times

around on wd. be enough to implay all laber , while capl.turns wich
facter.[alis, land canbe very unstabilizing, if yply, supply gues from 190 to 1⁄4.

50 %o rise in supply
- V.V.

a shortage maybe metby heavy inst.,but thatals mutabiling.

has all

rotus. opus. en

(

IMITA

ingul. land

actually, process were

Wa

Interest on

1} Labor , wages

become limitati . Capl.may

covers wich land. If land commer

on much land

or
interest

in

W.

Co o

ins [scitis "-s]. Divide into 2

&[a Likist-I -tu]tu i
to est.values.

complex.""Mgul, land
laber & capt. wbzt., & that pusher down i.

to lengthen rotus, then producing timbur w. ben laber

cheap spread laber around this by rening

of them each yr. (Staggering applies

perts,
the tubles

[CoLimit=6₂]co]

i wurst full directly, & thusba lengohen

It could allcomeoutofa, ifno landwere

goes out

Note well that the longer rotus, produce timber w . more land, as wellas more
show graphe,fermulae?

capt." Replint. freq. of capt. fulls;
Thus it land is

so does reverval frez,of land. if

sites slowly. so laber applied to facen

(Staggering applies to land,too.)

igual.
out ofthe throwing

Also, a fulls. Each tends

Note renerval freg is slower their tum frep.of capt., whether appreig,or depreiz.
Bes, is long pd. little capl., either at beginning end of rotu .



Some

III." Morals of this analysis & discussio

A. In free mkt., there are equilibrating mechanisms that tend

toward full employment, I limit displacement of one facter by
another.

B. slower turnover of capt. leach to much

to furnish given amit of crmployment, bes. site r.f. wouchclower.
[tame time, you (peably)put more on ea. lite, (even averaged over

so less land may be brought

space requirements of a product
less, esply.for depuig anets.

C. Invention = capl.

capt.
to use.]

simple multiple ofits lifp. Capl.reguitsAll Ch

Inventors seek notonly to lower laber costs, but all cost.
new devices save on

Many capl.& land

(ack clan for illustration)
(E.g. hot wh
(9.g.

radius gravity radiator system.pump us.

trastons for houses- saver land )

higher land requirements

D.. " Technological " unempl. is .. not

More likely explanations are in instur. that
suppressed i ( note major break w.
Supported wage rates

Saver

likely, inifprices com

Keynes.)K.

3

life),

capl.

are much

adjúct.
prevent price adjustments

(Housing, manifects both)

land cousm .
Land - slow renewal policies. Replacemment needs ament needs aplace. Compulsory
cousm, Credit rationing that keeps individs from feeling

Frozen capl. - irreversible errors,
soc.0.0 .



E. Repúnni.fiz.,Ropíunt.
The line between micro & mano is dubious.
R.f. is central to macro.

But we came at it as a micro

II. Is replint. freg. implut. in moretury ec ?

Monetary terms, demand for laber is

ripening for replist.

qu

by
In real terms, labu paid in final products, demandfor laber limited

ripening of goods.

4

gross

how sub. capt, for laber

inst., & that is detd.
by



1. Factor propus que extremely variable,
But we don't realize how variable until we

2. Prods. takes time. Role of capt. in to

I also carry products of land: I of capt.)

3. E. g . of one -yr, cycle

invector in 1-ye, cycle.

In 50 gr. cycle, freyr
Co

of 10 = 1.0410

But 11 50 = 1.0485

mur 1 150

('Hereis why

up to 5%,

vs. 50 -yr. Drop wage 590,

i= (31)²
Pro = 10 .

Drop

J² -1

carry

realize roleof capt.

labor products

more

Co by 5 % , so

difference is houdly noticeable.
to 11.5. Etc.

Lo

the int. tables

P50
Co

shortage.pull capt,curay from lung in a
the rates.paymuch bes long term bonowers can't

but volume of new loan falls.)doesn't rise

A

double return to

= 11,

from 7.1

S.r. i is more sensitive in capt, shortage. 5.v.

L.r. i can't rise

over time,

50th rout

To di from 4 %

So rate

forms

4. Thus, a small chrop of wagen (or di) redirects inst. into

more comply, to laber, to spread the given capt, stock over
t's capital

=7Laberlater supply seeking work,
are shorter geles[Why comply. to ""laber ? Bes. Co then

makes up higher %o of Pmat. I Note, however, and adjustmentadjustment problem,
time, there is less cupl.per man.Or, at u



if more laber shows up.

shortening
her too long,a There is no immediate 4 demandfor

lig. capt, wd, have been reinverted

if periods

laber,bes. lig. capl anyway. A doesn't

One ogole theory of crises has it

liquidity panic. ][ of

get stuck here, trying to shorten periods, creates

course, you can shorten cycles already in being, & in
smooth adjustment

arises from cycles -in -being that cannot be altered
occur that

Wicksell's case he had a smooth thatway. Problem
time depreca, exply.]

appear until after 1st cycle.
that we

5. The hamburger steud
a . Hi turnover meaus Coi is low %o of

no of grou ?

b. Capl

c . Assume

6. Wicksell's

lower

M maturing
on hand = x wage bill, where = pd. ofwhattheigniting(over)po 4/7

W

progressive v.a.

wine

X
a. Berine compound iut, formuda tri
b . Numerical

in later)

e.g.s.e

c. What determines maturity ?
2 Also, max.s p.v.

etc.

= ii.
( He slipped, shd, be Ig + s

B

v.a. ( &(& even

q
(1 +i)

M

i , but will bring that



To simplify, abstract from

v.a. ( as like assumingfull vertical intu.
but a broadening is whatassim.

to see the big picture.)

ii. Assume pd.of 7 days

i. To

tinges of the

V.

² .
iii . Assume perfect staggering

iv. Begin

612

raw mtch. bought, curvider only

narrowing

ultly. have to do

( later, add complication)

But on ea. succeeding day, begin

IXI
3456

On day 6, are in bus , & capl.( wd, he less if v.a. progressively)

X

you

all 1st
some v.a. cache day, by wilding

is not a

ou wd.

7 day inst. lead before consumable at x

cycle

7x gross.

1 x daily wage,""assing7

m bill. mxgross.vi. So on

More quily, but less precisely, capl/wage bill d
any day, capl. = 144= wape

$



( în emer

6

emergency, if

(Denableor fixed cupl.)
(Raw utrl .)

into parts.up
adds some value.

meaning

vertical

con't workout, give them Fuel Mat, in AM)

Now suppose
Each

vertical disintegration

Adding value at
5 und

cap.

How make the split
Bathtub

finmVertical columnu reps. One

Actual firms have columm of uneven width", & changing "width" -
3D thickness! Une nos.for dots. Might have lots of shorter cycles

has the time dimension, or
any one piece ofdurable equipment has the time

regard as annulore. Higher dots

occurs.

at one

stage.
hired imput

at every
pur

Break

trine

values further fromrep.
Ht. of col. [ of cap.values. (adding 3D , in hr. of all columus.)

E
No of dots undera dot eeps yrs. to lign.reps

process

Fixed capl., treatsame as ciring, except :
deprese. cairle thouredatwith

a) Fixed cap. undergues time-depreen, not the
from top to betin.of col. Concicts ofammular

rum
b)

.0

pents
House Bldgs.etc. consistof m cycles, each. Firm can't stagger them,anden

fucl. ikts - big source ofinstab.

it has 50-60 blogs. Staggering mustbe clone by ec., via

as X ~ conservimed meintain capl. by a) Replaig

to ourpuct = impect, & cap/cilpur ratio

mat

newrow witch; 6)



5;.d.Buath tub theorem (over)
6. Vertical disintegration - how to aggregate the turnover ofallfirms

to get cup/output, & to maintain principle that cap/output = "/ turnover.
(ed. be shown either vertically or horizon

a . Explain the term

chart)
6. Split into jest 2 stager, A &B. [A has 4yrs, B has 3.]

Lowers cap. requts. of each; but cloesn't lower onwall cap(output.

d. Output of B is now v.a.

"Turnover " for firm be

social turnover is slower. Begins w . inc. - creating expenditure;

ends w. physical depreen. of capt.,(or depln.)- & not even them.

Firms turnover includes an extra transaction.bes, must fet to consumer goods before imit.in liquidated.
tem

To get firmis contrib. to social turroun, just
Count all capl .

as outfit.

ec.

Insentto y Durable younds] whole ec. _ count as inputs

#.f. To get afigurefor turnover offirm that same corresponds to
& that canafigure for the whole be aggregated to get figurefor

must wash out all transfer along theway I
impects onlyfactors; & (Cover)

firm, a pipe-lines, on endles
rep g
Dots work their way to the outlet at

c .

e.

a ,

sausage Machine,
bottom, or

Take col, as

show by

b. Actual firms have

c.

X

er

fyster
for firm becomes that themfor entire opr.

nos,
mmany

shortmore s

C -1

columns.

Usually cycles.
d. Blogs, & plant, regard on annulore

Makes a lump, bes, all produced the you Lefere, ifnow.(Ecs. of time-scale or longevity , explam vily joint produ, of different yrs. is done)

me v.a.

a 3d D.



Turnover

using

If inflow ( 2 outflow ) in yo,

change thewith once.

exponipur/cap.

count as

Is not to say

20 times, & some not at all. But

consumption,

stock, then it has bu, enough to

* Σ v.a. as>are

ave.pd.

it all did change. Maybe

But on ave.,

V.a. V.a. an

oriqui only atfinal products readyfor immedicato

some changed

all changed once.

But thatis only the 1st step. Must not countall
output, but only

This early stage firms wd, have v.a. but no output

W/o grouch,
output. But if cap.

Also, consumer durables shdl. not be tecuted

cous,s. but as they

even so, output ={ v.a., & we cd. mire, ec's cap./outpui

growing, Σ. v.a. > output, & v.v.
stock

[v.a.

kalenoutput whenewhene pass
to

wear out.
= output.

as quil. method treat #. {
as afullary, cap./v.a. of one firm seerus. indep,of turnover(except as tumorer

user more laber &As v.a/capl., but abetwartfrom that). But the firm's turnover

coments mainly of non-facter inputs.
must be carried by Σ firms, relations to laber, depends

Wash them out, & see that the anitof capt,that
time lapse between v.a, & lign.



6½2 In fact,
laber - intensive.

a) E.g. livestock.

b) Oil

most indies divided into stages that grow Igly

Car -calf & cash-gram .
Feeder

Slaughter & packing

Retail
Cooking

Explu
produ.
Xptu.
Refining

Distribu.

c - 1 a

Driving

Thas on the whole firms in stagerinnenmitgross turnover also have his net turnover (over)
of hi

c) Unless the product in durable. E.g. lumber. That becomes Agly

21
then becomes agaim capt. & land

laber -intensive until frozen in house

intensine Mecan Ang

planting & growing

Getting ( small fellow's

Hauling
Milling

Shipping

Retailing

Bldg.

can buy timmber wts)



Not an hi, but hi

a) To ecze mn

shows up

b) The reason

they

bes, the rearms they buy Isellquickly

cape let someone the carry

in their also turningfurt the expl

raw witchs, is to complementthey buy
have in excess.4.g.

Buyers of timber rts
sinall steel producers who buyore from

Cattle feeders

Independent oil refinen, e.g

Hamburger stands

the long waiting. This

needed to cu

Clark

from uss

are

v.u.carry
labor etc.



Speed w. which clumables are converted to outpuct determines

cap/output.

can have several clots at each cell

if we treat purchased capl.asAz cap/output , is ok, is offeret for seller

by counting cap.goods as output.
has cap . from liger,at various removed

yu.
Everyone

time. It all mous uelt.ly toward lign. Capt./output

how longit takes to get there -cletd. by
weighted.

int/v.a.
The capt. prope. in facter propue

is

What was problem

false tumman ? oroffeet? ???
some inputs, the durable,

undir.firm. Mast look to wholees.
don'tfind it there, either

at

are not nor

D-0

is

re hi turnover ofcom ? It's not tumam ?

- hence instability

my

normally recycled unroothly by

for staggering. Best



Thurs.

begin
here.

+

e . (cant.)
But ec.as whole takes care of the staggering, (over)

Bldg.f.

annulose bldg.
1. Each yn, is ayu. is a stratum

once built
Iminetary reflection thereof.)

value

ular.2. The longer the stratum, the more triangular; thefearis herters, the morerecting.
3. Ht. of ordinate corresponds to area under curve ofp.v.: Σ dice,values.

g. Bldys, unlike We wive, canit be accel, much. Frozen,
Hence,problems of irreverseability. (Hint ahead at

problem,

(herin W. from clous.)wwit

valuation as

Convect

W.

!LE

{ fuctura ines.

8. to capl. intensity depends on capt. longevity.
Substin of laber for capt, occurs

Wicksell's wine shows ins how, Cut the life 2040, s the laber

7 yn cycles to
bedby 20 %.
laber w. same capl: (I),

D- / `C- 2.

by reduring longevity.
5

(I)( ₁ :
7

Under II, we have 2 with capt. released, on 2/4 of supply, cancopl. releaud.a 2/4 ofsupply, canuse that to: a) Live for 2 you. w/o working ; 6)A outpur by 2/5

9. So, what dets. longevity of capt?

y cycles, then we were

::0

Macro

Actually

Price of capl. (int.) , relations to laber. & land,

Begin W's wine.

!*
bes, themore,

2 yrs, you cut
off require more

Then show inadequanin. eapl. themthe
early yuu.



"}.#1

1.9.
output

one

4₂. # 2

over 50 yes. Gongevity

Heu, wewe see that his cap/uutput goesu.Lesrestaurant,in another way

The staggering beeth tub care applies tothan the staggering

appreciating assets; adjustments mayone needed for depreiz unes.
bldg.Staggering still needed, bes, as

bldg. built yesterday günyesterday guim a sunseth

Remaining
Longevity
(a valus)

cale .

1

LOLL
No. of bidys.

Lull

a smooth flow of

ore

If individ, firm has no.

Etc.
N.B. - New bldg. in position # 1 is built using capt. released by liquidation

of old ones
of units

wears out, a new one sled,begin.

to l (l= life, use instead
yes.

of maturity), can staggercan stagger inside the firm, keep firms capl. const.

en.
Usually, w, depreiz durables, firms don't stagger thevery long

They borrow from others whore bldgs. Prig ee

problem is, we haven't achieved good staggering

are wearing out.
oner.



Basic rationale of Wick

b.Au. Max p.u.

at. I = i, { ~ g =gi (MP of time = ABC)a
g

solution:

to higher i shorters life

trian case of blogs, higher i shorters life by making longer thats more

to added longevitygs . the botter and
No return on s

It accordions together
is not worth the Sulded cost. ( over)Or to make a stricter .frum .

sudden jump of p.v. from Co

No te change if carts change_ e.g. wager
that's what we're looking for.

a. q
gts

c. Max a

hand

do same an
max'g

b. Max. p.v. of inf. future stream of (g - c)

iz= ( ( (+)"

(1+i)" -|
S = 2

to g

A J

f

cl (ti)"
(1+i)=

|E=cc

+ g -clitist
ZE(ltijze

clicije

etc



to the tree care, The 50th bldg.must be harvested soover by·likely,qua ty)

adding it to earlier bldgs ( enhancing quality at expence of

likelyf enhance quountity, bes quality
lungevity ze

tends to gow. langevity,



i

where au my noter un texes ?

+3]Rm ( 1 - t) + s

Co-((- E) IS

-
S

Here +cx seemsto lower r, even with expecting? Not if
value of 5 fulls. How did I show it?

bk
Expensing Co is same as deducting Coller)

Texpayer keeps [Gm -C₂CI ++)"]((-E)

Needs more work 1.had a

at m

more persuacione way..



Topin

1. C.(1+i)" = R

How to solvefor iNi2

3..

4.

Odd land

6.

avoid aroque
(C + 5)L(+ )" = Rr.s

Limp seam & annuity
a._ term of recier form.
6. P.V. f

"T= "
-L - E

+(stil

1

~

Citil
1 + i - 1

( 1 +i)

T- (1 +i) " ( 1 +i)

5. Graph treatwent

Tax neutrality.
Point Care

6. Level in recovery in terminal youcame

1



Tues, Nov. 16, 1965

1.___We reduced problem of the upper turning point
declining www. demand :

goods

not

slower replant, from biasto longevity
6. slower net ist.

# requieres

2. Now examine what determines t.f.....

:... As real values swell, less decirs to convent cash into

more cash to maintain ficed proportions
ii . Less desire to create real capt .

ii. Approaches : Max.

When to cut a tree.
1. Critics of this kindof capt, thy. have objected that trees are

typical._We will also op look at bldgs., & minerals.

-.ii . Rival solutions
a... Fisken

1.

to

Mgul...
(Tangency, graphic method which combines

both)

Max LJE

Where

one of

'g' gi



1

sy
AX™

Why does g₁= gi_ when

sy...

K
_solution.

double y₁. M immedly ?

C.

(a) ) Eraphically obvious. &.Slope ofA.

(d ) Co. mo

and sy
(b) bet derivative of this = 0

Shortcomings of solution.
(a) Excess of Vo

prije

Forect Service

Max. $

d. 7aust mom

g
(itil

P.V. aciveis y- intercept of me discount curve.

int.

max

OF

Max. Se__=

a = i.Se

(b) South park of value not shown
(c ) Cost of land omitted. Hi a low

effect on solution

growth
Volltilt i Or if 47 = 190,ALL

Der = (1til²g² -plitistg
Dar. Citil

T

-b..Boulding. Also show graphically,and marginally

Max. ig. (a) . Co , no effect on rate.f

(6) ;_,__.
(c)

over Co not explained.

?

2 - c

explained. Can you _

No pay for siter.
same ar

g-
Coll

til²

(Itil - 1

curve is
"[TFiTE = 1 % = i

= 0 whene g'igp

2

effect.

Fautman ishizo



1

d. Faustman...(cont..)..

1. As a mgul. solution, men into problems, bus. M
but on solution.g₁ = gita , a depends

Stillpossible by defining ce & subbing ..u

azi

q

g-c

g ·Cliristw

·((til " -1

z' = gi_+ gi - Clitistij '
((rist- I

_i(que _c) ( (.+:) *
(1 +i)" /

i
1 ! (leigut

O to cut when

But the base is net
int. yields > i.your

net of replacement cost.
butPrescribes facter noths, not an

gilltist- gi +di - climisté
(leil "-(

===capt, recovery forminha

feut

i g- cling"
(1 +i) "./

3

us Blog.

2. As maxą, solu , max a

Merhadi.
Derivative

6. Simul clopes & ordinates equal. (teep.4)



Converting lump
Finding

S=

A =

a

EN
Other forms:

}

4...A...

sum to an

A = a[1 + ( 1+i) + (1+)²+... +t

1====

2 .__a.

the annual sut

1- ( Fil"
-i

Riet

anncity

3-ATAT (INST
a.= Ao (1 +i)==

| - ( I til
i

1- ( 1+i)"
-i

{}

Ar(1911-1

of Az.

a

~(1+₂)+7]
((ti)" -I-T

(Tri) -T

Time-average the tables,
of. vs. simple average.

Capl.. recovery formula...

Capitalization

3

ļ1

1

}

1



So Faustmann maximizes annual net value of site,

g' = (grs)As mqul solution , this works out

show graphically?

Algebraically slopeof I carve is I of [Colitist taAC

= (Cors)( 1+i)² -S.
λ = = ( Cors)( (tije

so, an a

Tirsi; ( T + 5) =

When T = g₁ & T`lg; then gl =g

mgul solution, Faustmome has in

retuur on back strmpage & site.

3. Sensitive

#
i( TTS)

to si
them Fisher

Ti

soBut lea

They shorten rotations

}

ta

solver weaknesses of other approaches.
T.1. beourth path of west. value is clear, along T

unlike Bldg., who arrogates.

[ bes. T = ( Cors)(itist_·S

ta

2. Pays all inputs
( Land rent is most susceptible of arrogation.

E.g.s of KCLC; Wayerhavesen.)

has meu

change facterpropus.

acaptad]

earning

4



(over)

4. Sensitive to AC...

Note role.$i lower. i remains sake,until mequel land gags out of
AC. lengthens by making a smaller

5. Universally adaptable; reversible
une

Can max.
_Internal mate

2.- Coliti)5
((ti)" -

a

a si

g

Factor proper.

Ap

g

Can also solvefor i, max. that... Trialf
evror. Nor hand, by urgel, method.

g' = gitu = __g i-[| - ( 1+i) = "] .[Cay to tabulate, solve, using different i?
= ; is better.

AC. lengthen notations_C...

a

Staggering.

(1+i)²-1
i

sub capl.for laber
sub... land * .

RentAntenn
} Laben

tu

anything- simply adds to the constraints
"residual" is another name...

cot by making.

int. In rent. Break down.

int, on rent

q
|

Checkerboard grogh. Long rotus means cap -heavy, land heavy.

1

1

I



V₁Vm

How max. internal .(___?

Write bani relationship, solvefor i
= C₂((ti) + S[(16)^-1]
T.[v++ -1[V

Vm s
Cots

Å

S [( (ti)" -1] = (C. +s)((ti)²- S

2. Better than Bldg...
to

C.

NO

b . Apply
Where there

hander, but not impossible

1inventories,ar poultry
are

no

|:

F

i = ∞0 if C₂ = 0

poultry on floor space , etc.

many interned. terms, becomeser a little



ffect of 1 wages, etc., on

ACo., longer_notus.

Univeral formula..
a =

propus.

= {[R₂ (1+i) =4]
-(( til ² - 1

1

6



E. 302

Comments on

3
point

Wicksell, Value, Cupl., IRent,
Laborion !

1.
M yielded interest ber fiütful objects can be bought for money.

Mis sterile, its interest - bearing power is borrowed.

A

Opens w . an enor

m.

~2. Cape, is stored wealth.
Contracts to land, bes. land yields a flow, unchangeable in time,

and stores yield optional sequence. Ihwin the modifier this by
defining_Rent-goods}, houses & esply_ land improvements that.
become part of the land,

He eus by saying ores are like stores.

97-119

or. Defining capital, chider.BB for saying

Smith & B -B

Aligation(vs,produ.
But includer

and hits them on cont.copt. vs. Barinasinquished social_capital from put means of acquisition , W. misses main

consumer capital with capital??_No, denier it,p.102.
Bes. subsistence held by non-consumen serves to buryproductive

cape!
half

For wrong reason .(
services.

~ 4. "Meansofrubrictins " is capital. Sewer to hire laber, to replace it.* Subristence of landowner is also capital... If proda, tabees yours,
they..get thin rents as an advance from caperes.

Reut-goods
Capital

subsistence of capses in alhois also capt.
( Many, e.g. Waliun, miss nature of capital, treatit simply

M~ utels, half-finated producer & subsistine. Leep.167, too. To understand cape, wurst.
subrictine,In adeandthe labor & land,which do not maintain themeluns dessingproduction )

useful clarifs of capl. in5 . 1.105 by durability .

narrowegondo consumable orsense)
highly durable

Car capl in the
quickly

exhaunted goods, prodh, goods or cous,quach, (unless in handsof

final consumu)

as durable goods,but not seen

itregardi
if an



!

6. B -B lover to pile up
them later on .

theoreticed difficultin, to(so does W. !)

Internt is an agio. Exch. between present I fucture

8. Time- consuming prethods of pracy are cre

9. Ship pp . 111-15

1.

produs.

difficultin, to remore

productive.

Roleof capitalin produ : introduce time between beginning and endof

10. Free capital (a good teun) consists of
or consumption goods, advanced to workers and
capitalists.

It is not always

cycle.

nears of subristemes,

landowned by

alwayson hand, but "realizable successively!
11. The sum of capital indicates the length of theperiod of

production . Iake a cross-section of produ, at time.(Illenton. Take one rimber

z

any
even out inflow -outflow,

full
simple formula,

To

time is area under one
has no

stagger. Then capt. on hand at any
T- curve. [ Interestingly, while the g
the I does, can integrate neatly] )

(He does not here present his lengthening I deepening of
capital idea, in graple. Find and use that, too.)



12. Moro cupl, meam lower % of worken in

These "produce"

13. Given same laber & land, if they use ware capl., pd. of produ.
must be longer and they produce were. p.116

capital- using; but "in most

innovation that
oxygen

trailers;

14. New technical advancer

cases " they are. ( Probably an error. E.g.4 of

save capt, we laber & land: pumps in hot water heating; basic

__techniqur replacing Mast furnace ; lighter words, in homes; plactic for wood

I metal; can & tractions for turses ; paper disposable naplains for
cloth ; constant shortening of rotations of timber, kroiler, ccettle, ets.; inventory

control; font life.

and trains;

Even computers are laber intensive. Rapid obrolencime, verystart
life; his opg cost.

Freezing of capt, is from reban sprawl, public lectus.

store up

final stage ofprosin.
were each( he meam this gros productivity)

15. Why is capt. productive. He bencly touches on this,
[ a. Helps dien. of laber then time coope. need not

for later work by others.laber of one

e.

b. Help exchange_
c. Meets shortages

d. Ecs. of scale in time.
"scale", just like covering

Etc.

need not.not be

3

cover more yue.g., bldg.
wore acus. bet nove output from bldg.

be limel. ben.

Thatis



16. Labor's gros product As

18. P.V.

w.

Cort

capl

17
the

pp . 118-19 The sum of all,capital which determines waque (2

rent peguents) is not the total of all capital values, but the free
capital,(or liquercent). Of wages fund

a

(This is very obscurely written, best.I hike that's the thrust.)te thisform (B)(A)
!

$ofpresentvalues

End of assigned pp .M.

pel. of produr.

Life

Algebraically:

or.

batter!

opt.life

He doesn't quite say the abovein a flute, but thatis
relevant idea._

Ideal life etc. is : add longeving until MC = AP.V.

L = C
P

N

1 +x

4

or C =
L

Bon 1-Citi)
i

2x

cont
PV

L

gi



bi

Fig. 18B mightbe modified to see its relation to other
expressions 1 .."have used for the same thing, putting_cout I value

wiły benisannuity
res.pv basis is better to empleasize discounting of future

The annuity formula does that, but it is obscured in the shuffle.
Annuity approach wil...micke that clearer if I discounted before

annualizing, rather than compounded before annuudizing :
{[RECIFE ]-LIMITEa =

Annuity approach is better bes. it emphasizes replacement que'opt, life 7ig 18 B , p.4, is not really opt forThe in

!that reason

different

to show students all 3 approachen,[ 1.8A, 1813, and
munity] to push the idea of expressing same idea in
forms ; but annualizing revolver another idea , after anddiscounting,
and beyond simple coveraging



pp .120ff., math model.
Implicit model is a long productive

produce something

"The "pel.of
production"i`s to conceived.

long productive proces during which yout years, and
steady flourof laber, I

completion it is consumable! ( In fact, anything tabing
produce would be durable. Approximate, ho, by saying it has
when complete, and that is indep. of interion ate of vict,
culls Z.L.Zins))

on

s is value of final product, fromm

I is yely. wageIt is total subsectence advanced

Simple interest is 1 + tz
the mean input is

P

de
dt

tl(1 = == )

[ Connect formula wc. be

This is

-take the fin
agaypquteoffinal

from a long,steady proces.

on

l = S

Now he seeks tor t to max.li

25[.

al goods of any

2

e

2 + tz

over

curt side .

7.
be
guming a formulation hand to exemplify. One can

time & conceins of them we resetting

(1+z)
Z

Il
de

1+ Z

so lurry to
a iv

which.W.

ete.] Merry, and dubions.This section is bothfuzzy



and doubtful.
Iallowing this,just an occasional goodpage stands out :
127, 129-30, 146-53 ( re rent) ; 167

!

7
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E. 302 .

A Clippings "1. " Beulding moves slowly
Couston, is

m

a

Tues. Oct. 18,

cf. net purond saving
q.8. "bus. fixed iv."

d.

b .

achines in factorin

than countr

+

big. $516, 66.

66

of. "Bus, exp. on new plant & equipment"
(of which I is constru.)

c. Constra. in discretionary

(& only $28 is m
utilities & commercial )

Contin. is hit byhit by
Use int. tables...

ca.

Note mis leading habit of AIM etc. to write of
way.as the typical int., & to·al int., & to think that

In fact, only c. $ 28b ( 1-4) = $21 is mefr.is ufr. other

$346
4

ca.

$ 306

756 ( overlap)

mfr. I mining the neetis

.$606.

& autonomous.

e. Demand is not the bottleneck.
f . $136 in streets, utilities, sewer fut.

+ 21 b residl.
is largest single item.

edl... etc. maken

sinale

tight money , bes. Imable.

1

indy.I commence look



A, an2. decline...yr.
Liq. cropping, V ricing .
Liq.....

long cach 20

Liq. is > M

"harder working M ".
rel, to sales, & even

caused si.
rightened up

M dropping fast, from 60 % to 30 % of lig, anstr.

3. Bunk leg. low.
Carte inflow from lown repurpuent depends on

maturity of loans
Mortgages 4d, repayments slowed down, hence tight

Meresa to

4. Graph, Clinking Cart of Morey."!
The problem they gott into

to liabs.

For years, could lower i by AM.
Now, antic. influ. & slow+ slow repayments

to influ, began to get out
hand.

money.
Ratio of louns to deposits rising - feest . Baucks sold govt.

Low liq.bonds to make beans.

5. Top seers unge tax hike

They think itwillstop spending

now .

ave.

Nlong maturition

of brand,

but it won't.



1.

Capital theory.

How to find
-Simple cares .

a.

Chaps 1,8,9 .

c.

b.. Perpet.

Co Citt's

r.

C₂

}}

a

if C₁ = = [1-1/ms"]Co

7t

looks impossible, but

a
Co

of Cua

1.- (1 + r) -2

=

easy u.

2. Over head & land costs.
Often

tables.

10 , & t = 21 , r = 89

overlooked, understated, exaggerates return

3



c . Brown.

1.526

Notes that expuning " neutralizes" " effect on iur. incentions", best fuite

note thatit feuts to collect taxes. ( later he does.)

b . under ec.

longer lived the ceret.
life depreen, incentives to invest are more huntfor the

p. 529 C.Brown

PV of Edx < c.c.

For rate of discount, uses rate ente, must payfor funch.payfor funds. On quil ,p.522

that corresponds to after texer.) But assumes the tax does not reduce

effectsupplyprice of capt., borrowed or internal. ( This in
assumes full shifting.

says

But that is to

he makes it clear

Bes; if PV of Edx =

ray The reduced incentive stem from there being a tux!

CE ( expensingCexpensing there is

why

2
relative to the longer -lived.
postponed

has confused the issue badly.

to

TA

tax reduces inv. incentives , bes.

earlier

C. Brown gets biar to breving from weer to advantage of t. depr.&

He over looks dis adv. of earlier taxpeupments.
gets tims to brevie shorterity from easier shifting of taxes on

But overlooks that shifting itself betrays with drawal of resources

from shorter investments, also that there is less need to shift the longerones, bes.
has been less reduced by the tex.

s.McD.
investments.

thesmaller is its present

p.529 "shorter-lived assets would move up thescale (ofprofitability)
Because the longer the tax rebate is

to he's 180° wrong, and

is no tax.no

t worth."



11|

Leg, Replacement.

M.A. Copeland, Ohm Free Enterprise Economy
M. 181-209

Cited by Adam &.Dielam, GGR p.165, 3-66



que, Fux I longevity

·[R ]*.₁i Hotel =

Ixt

Qx B

after rux,

=

Rx

t

[~_x²++))=√]/³ =

L

+ =[@+] *-
Co

Co

* -"]

[-₁₂ (²̂-+ ))[=(63)+ (2 - 1 2 ³8 J3,

= accerfið

Let R₁ R₂ = R₂ Rx

T

C₁ = [ R (1-7) + CF] INCANT

([-_-̂-+ 1 )([-+*̈ (\)+ (1 - 1 ) *8]]³

Before Fax,[Qx

+[30]. ;

z lu[0] = x lu[or]
lue Ox

22 -7ylu c



:

1 1 1

Let k = y₁. of write -off

2-0(²-²) "/2 = (3-1) (:71) = "1+ 1)7

16 k = 0

(1 +r) " (1-5) = (1+ i) "(1-7)

In general, his life, k = y₁, of write-off :

(1+r) "((- + Cite)"") = (1 +i) "(1-2)

(1 +r)" = ( 1 +i)" ( (~ c)

Now let k = 12

2 t -all thed k

or

((++)"

(1+i)"

how does

1-0

2-(441)2 -1

-k

11- E (/++)-4

vary

+ [2² 2²²²²² 22² - 1] = 12²= 1) [:41)^= 2+1[++

way, given a

}

d ===

LIEN"=-= (1+ )=== ( 1 +i) " (1-2)
_( IFT)" = ( 1+i) " -E[[1+i)"= (ing)=][litij" [ ite)

"_?

n .

(14 ) )

K

marina

}

2
4 16
8 64

_91.

3 2

( 1+i) "( 1-6) +elind

( 1+i) "(1-2)

-



n

1

2

3

4.
8

((tt)" = ((ti)"(i-1) + = = (1+il" -5[(1+i)" -1]

Tax Bure

K
((+:)"-1

i
Liri
3₁ +3²+is
ti4

8

cuust .

n

1

|

-[Cerit"- (lres²]

i tr
2iri²- r
BitBittis

log ( 1+r)

4i
8i.

00

Compare one long iuw. w. reveral short.
There seems a

in one y , each ;

2

Zr
- 4+

So it neede't approace lower acpuptate

16 = is to remain const.

ratio of

So solvefor long & see if varies w.A

etc.

reveral chartones of same total length,

very slight comp. int. cuvantags in writ; off 5
but they an almost the same.

Sorry, can't do it...

((+:)"(1-6) +EL1++)=

Itr2

then log ( 1+r)
long ( 1+i)

K

2

e.g.10ym ..
2 ye. mots.

must remai

n log(1+i) = -log(1-5) -log[(-E(CAN)==]]



- if

ļ

1

į

f

Promising approache

Try to expren (1.~~) as
is to remain cont,

Daer

qu
Lag ( 1+r)" = ²log( 1 +i)" = log₂(irijon

(ltr)" = Litijan q<!

Condition of constant it is that (1 + r) "
(1+i)"

((.~e)" asfor of

8(²+ 1) == ++1

my
....e.

"([++)"_—__( 1+i){"____(}}<1)

some

fuof Citis ",

weet. The condition ?

= ((ti)

But (1 ++)"= (1+i)" (1-2) + ELI++)=

73-(²² 1)7 -1

$(1+ 1)7

}38 1²+ 1) = + (2² - 1) (²̂ ^ )) = 8(²+ 1)

( ie
-qu1. = (1+i)²-3² (1-2) + = (1+i)

P

qu

(1-1) + ELIM)²i

day.

= (1+²)^(1-3) (1-2)

(2-1)₁₁ -124 (²+ 1) ==

+ (1 +i)== -1 = + (1 -1)( 1 +i)j

(1-7 248_

( -1748

K

+81.47)

(1+:) "

4 (:47 )

(ler)
|

xy a

3

. a



14

2

A

√w.W. -T]T]³

Try:

a
a

2
Log.x²

[w₁.t ] =

Loge X² = Zy

ef =x= X

2 ye

W; Wi

înşaluble from T

tak ..

tax
neutral

t
There is

ī
T ?

W₁ = WitW.J

log W;_=== log W₂

Wit = W/E't t.
t

2.lay X

solution

sty
416

I

except.

4
2

4 9

X

i, Wi
wiwj

t = 1

1640

-3

890

Samfeff

1490

125 36

that As. log W; & log W; the same is neutral.Wi

all auit obviouslythat -As Wi&.W; by same sta omit
it lowers

Wj by a smaller To, biases to future.
that lowers W; & W; by same go is still not neutraly

i's

2.%0

not

"1

A tak

bes. it lower logWi by a larger on than loy W;
manitain of

ofthe logs of W. Anything less encourages
a neutral tact.



:

longevity.
fkoy wi][1-6] - $ [tag W;] ( 1- t)W

Loy W₂
Log Wis

Log

Log

NOY

Log

Log Ris18

Loy Rq

But

Log [R₁g ( 1 - E]]

Log [R₂ ( 1-2) ]

A

T

18
9

2

z

12



1

Lay[R₂(1-2)]
Log [ Ro( c-t)]

sy boy

Log Rs + Log(1-t)

Long Rupee + Log (1-2)

Log Rt

IN

(3)

Log R₂ +Lugli-E)

Lag Rs

T
27d

(² = ) #1²/²/²/²

>

S

Log[R₂ (1-(1-2)³)]
Lay R₁[1-[[ |+E)²-1]

Log (1-5) = $ Log ( 1-2)

TM

13

Laghs

≤ Loy Rr + $$$Log(i-e)



Send to: Bauk

1.

2.
Another card

paper of
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