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Bld's squeezes
all

Fisher acts as the land were

~

1

dr
dr

( 16 max. (tija

That looks close to annual =nt formula).

dan
dr = 0

Whatifmax ?CIF:)"
over

when

? Bes of

~ Bldg thus is

Fisher is assumg

income. 1.e., max.

out

(7) get gl=gp . Whatif
+i)̂

away, ifit > 0.

( 1+i)"[g' - cpliti)"] - [g - cliti)"] plitil"

(itijan

So yes,

course.

one

rent

combined MP , g ' ,
Fisher is carry's

9- clitij"
1til"

who is maxs

by imputs all to i.
free, but this wohn't affect i.

g' = cp(Iti)" = gp - cp (1+i)"

g'= gp
ALP

land free,
J- 5₂ (14 )"
(Iti)"

cm

land &

-c

free, but not doing anything

max. g- c(iti)"

(1+0)"

bothcap.
= MC of cap. alone, gp.

(Iti)"(itijn - Co

AP of one factor, orpartofone : Co.

doing anything w.The unimputed

leaves a value unimputed

same old story.

on

12

further than time, until their

bes is in no case aBut allanalogis rough, gn of det'sproportions of

land to cap. Except in a sense: more time means more land per Co.

Co falls w. time; C. Citi)" falls, then rises? _o[le(1+i)"] = Co __̂ ^ (Itij^_ ( itija
na

# This =0 when mp =1, a min, thenit becomes t, when noc.20

_Collti)". fulls, then rises.M



dor
dn

1:

= 0

q-c
(Iti)"

when

= (1+i)"(gul)- (1+i)^p(que)
(Iti) in

g₁ =(g-c)p

3

Ĵ
frist

(ii)E
•C

-g-c



V

1

ī

&thecap. secreted by land
If we had nothing but land to economize on, ß wd. be best. This is

max. time -ave. of product per yr,
computed internally, & automatically increased to absorb entireproduct.

(16had only land to ec-ze on, no int, max. 2)
I cup it secretes

If had only Conto ec. on, & best, with i anion& best, with i automatically increased to abenb

entire product. Well, & is max. The i earned by afixed Co; 8 is max. the Co. & imputer
landren't to i ; & imputer it to by some magic, inv.s of Co have present value of Comax.I Co.

& ec-ges on both together.

landlint. in cap. secretes.

with no cost but rentof land Which is

19

-DiffersfromBldig
on go

g '= (g-c)p₂ longer

Sec-zes just cap. realizable by cuttig tree,
in beingallcap:&meiscap by realizableg, not hist costs compounded

g-c, callit dc , is when

Paradox, when ec.om g-clitist, move back to shorter not-n,
Even the magnify C. Reason: (Iti)" is F(t).

When ee. on

rotation,

in tree,

an even

By treat's landas free, it'(s)imputers, in the lastfew yrs, the rent of land to
the cap. thus it is eaappear the

cap. earning more thanmakij

differs fromBldg in that he so imputes it from start/&

product by Ai. 8 losproduct unexhausted.

2+
he imputes allproduct to Co - over

start I consciously exhaustsimputes it from

Add's cap. until its lone MC = MP wd. beproper way

But here areadd's time, not

to any

alone.cap.one-period

So not strictly analogous conventional fullory. Gives appearance of

max. rent by add's cap to MC = MP; but actuto MC = MP; but actually adds cap. to MP LMC, when

add à to MC. That is closest analogy - add's too muchof a factor

But isparadox that comes about by ignoiz cost of land, add you

ce unique feature of this time situationmuch cap.

to max rent, in



thus he imputes product both ofland, &ofcap secreted by land, to Co



Analogy

Agenda
A.

B.

Find 3points
x, B, X

C.

For each point.

over

1. FindIn & ord. by

by

simal = no.

max.

3. Find where MP,
meets MC,

4. Check if this
something.
Decide what is analogous to max ap

this is same as

is

B

pt . is

d

actti, a azı
or its proper analogue

D. Work out plausible numerical

d

P

egis,

·C + H

of one frector(max a seems so, max i is diff, involver no division,
MP land = 0)(at which

g

& check

+ ,B, X, eachof which is a max..

20

division, no averaging)

show difference ofmethods.



B. 5. xpossible cost curve run the intersection of

Which ones ?

Does max

AP &MP ?

6 Does area under MP = TP ?

compounds curves?way, but not compounds

ThegrowthA curve is that



16 let MC of loand be Pi, then

cut when i= tz-Pi8
Don't bother w. Faustmen.

Then higher iher

cuttig, via bothpressives.
(MC to indio. < to

Cut when g

i means quicker

'= i(g + p)

This is using ,!: objective

annual land cost to indiv., rather

than internal alternative .



Problems:
1. Show n ==lut!

2. Seeif feresters ever worked out), orjust approximated arithmetically
•Hiley doesn't; Roth doesn't. Schlich clown't.

MP of time is g', dgdn
MC gp dr + ada

MC = MP when
g₁= gp +a

But'a' is afr ofn, than g, & clitis":

[g - clitis"]a = __ė
(1 +i)"-1

curve

S = a

d (Iti)" = (Iti)̂dr

de"p = pemp.dn

is MC = MP

Thisformula is not continuous? #
for me ever to differentiate it ?differentiate it? Not nec.

(Iti)" = e"P", which com be differentiated w/o qu

(1+i)" -1
i

alone. Any
fitting, we

a

5

error, ifany, wo be
have nun

+
g' = gp

((+₁5-1) (g'-gp) = gi— ci(Hi)"

of time. (see "analogy;

) solvefor

( 1 +i)" (g '-gp + ci) = gi -gp +g '

n

n .

groms by integers? Was it invald, then,

(Iti)" is same as a continuous int.formula,

The fr is continuous, even tho we derivedit from yr-endpto

In fact, this is a sortofsmall.very

a continuous for than thosepts.

We have 2 alternatives: a, BeginBegin with MC = gita, get (1+i)"= juilgue)g'ilg-c)

b. Change def.of a to

riti

M
a =√²-1 , getting

L
(1+i)"̂= $''g'-plg-e)



1

Latter is what

when convert continuously ?

5531

By Kuhn & Morris, p . 84,
Historic

Lim

p.

m->

Lim.

Ok now :

S =

m→ ∞

(1
++)"=e

84, gives,

a
emp

7

we want.

(1+ 4)" = ed

when

fui this

Let m → ∞ ,

Viva

1

psa,

1+c = (1 +1)", isbaie relation giving corresponding values.
1÷0

solvingfor j, j = m[( 1 +i)= ~ 1]

5₂

and we get

Q.E.D.

Can we do it ?

Sn

TE

nj -1

R=

e
in ej

Dues S=

Their terminology, notation.
K = annual rent

R = periodic rent
no. of paymentsper year. (1. <.payants

P = 1 a, not ofInterest)of

(1+1)̂ ²

men(18+) (= ln(1++)"̂)

K
P

m = no. of

JA

a

conversion periods

(peryear ) (p.32)
(i.e. no. of interest computations)

zp.
(1+i)"-)

P

(1+i)" -1
In (1 +i)

(1+i)"-|
P



a one :mgnlstOne of my solutions is already('ve it ifnee.Butfirst spend 2hrs try's to redefine 'a' withp)
0 '+3'='g' , while i+z= GD

D'= c (1+i)"'p
8'== ( 1 + i) ^/

Divide

P

clíti)" + å (( 1+i) "-1) = g

pc (itis" = a (1+i)^p = g '

( 1+i)" (c +²) = a +g
(Iti)" ( c + =):) g'

d
p

sub. in orig.
(1 +i)" = _&

(& -g) i = a

(1+i)^ = _&

Iaile

g' - £= = i(g-₁)(1+i)"

DO

2

g₁- ilg-₁)

14

P(c + 2² -g)

+g

g₁ −p(g-c)-

Now, how does mgulst formulation here differfrom g` = gita = git.i(9-1/141²)

:i[g(1+i)²-2 +g = ((1+1)̂ ]g
(Iti)" -1

i[ ( 1+i)" (q- c)̀(Iti)" -| =

pripa
P. 3

•[+ ²(TN)'~]

D +3₁3 = 2((1M) -̂1]
~D = c(1+i)"

J

?



Time-ave.
bes his im > i.

+ =d
dn

7/8

dn

: Coi

= 0

not

by self,
just

at

of Bldgs

So

wilpay for

maturity.

cap

[ ( Iti) ^- 1] pm( Itim)"

"Cap. sunk in tree" mayay

The tree,

So time are. In is

when -{ { 1+ ;) ^ - !]

given yr.

max

m'
= (185

[( iti)"- 1] pm = p ( Iti)"

as pm → ∞ , n

( 1 + i)" (pm -p) = pm

(1+i)" = pm
Pm -p

15.
doesn't keep falls, but rises presently,

coi litimJn

(1 +i)" -|

M

(Itim)" p (Iti)"

This is not

1.€ .

be regarded

sunk in tree is Coliti)t + a

tree alone

as

pay
but the additions from use of land over until maturity.

(1+i)==-1

what buyer wd.pay for tree, taken

that he is buy's
q(Prij" , bes when

at yr.
if he bought tree, but had to

This is what buyer

pay a rent of a until

t.



# ?

(at least)
There are 2 equinolent ways of expressing MC of time1

1. Separate annual use

a + gpin

MC. =

g:

2. Include annual landuse w. int. con

(1+0)F-1
TC₂ = Co (Itist

p

MC₂ = Cop (1+i)t + alltist

MC₁ =

= (1+i)t (Cop + a)

Let n = y₁. of hust ; let t = any yr.
These expressions

a + gp =oviisor

UM

T

These

are

ofland

are

a

MC₂ = (1+i)² (C₁p +a) = (1+i)*[Cop(it)(1+i)"

(Crea under MC₂ =

MC₁ = MC₂ when t= n

W + .., MC MC

TC)

in general equal

gep ( Iti) " -gup I gripp(1+i)"

previous use, subsume latterfrom int. on

(But diff. shapes ofg wd. affect TC, wrongly,

MC₂ =

To know of MC₁ = MC₂ in gurl, must

But 1st see if
When t= 0, MC,

they are obviously

So w

p (g₁-(₁)
(Itij"-1

(1 +i)̂ p ( -C.) + pg
(1+i)"~ |

pg
(1

unequal. MC₂ > MC, when

gop

MAC

26

styti.



Possibly MC, grows

is same for each.t = 0
ten

Check it
When t= n-1

d MC₂
dt

t

= (Cop + a) (1+i)*p

to

Take 2d derivatives, evaluate at tzn
id mc² = pd(ge) = pgldt

(cop ta) ( 1+i)= » gi

> MC₂ for

MC₁ = gtp[lti) -1] - Copliti)" +gnp

(1+i)"-|
When t=n -1, or when back off a little from n, MC₂ dropsfaster? ?; swit,

form as g, soat steady rate, must rise a bone.+?

insteachy nate, in same format angrow
an MC₂, whichIt must, bes MC, is known to

if it is to arrive at samept.
No-might belike dotted wine.

groms

Butat n,

n

a time before n

MC₂
--MC₁ = a +pp - --gp
TX MC,

MP =g'

Ja

So

= gtp +-;

",(g'= gp +a) 2 g'= MC₂ = (1+₁)" (Cp +a).
This is consistent with clotted line above, not with solid MC.

/7

p [gn - Co (1+i)n]
(1+i)" -1



28

MC₂ is reckoned all along assumption that max. a will

be reached. MC. is reckoned on attained growth only, hence hits max.
only

at oneonept, n.

MC, is ok for final clevision; but in otheryrs
understaty MC. Bes

I has not attained a value = to costspoured intoit, these costs

being reckoned on opt.yr

MC, is opp.cost, looking future. MC₂ is historical.

= TC, includig int, at nSMC₂t= 0
tan

SMC₂ what

on

presentclaim on tree is worth at t.



More time also

time makes

fromsite.
very

8 becomes very cap--intensive, bes apply cap. until it isyieldig

[until g' = gp rock , I since yield of cap.
here is But is land -intensive in respect to frequency of applying

Coi

a

g!
g

Ce
A

}

more cap. -intensive

means more cup. in tree,

cr

Cap. -intensity

op-n.

whatever, is very
But that is turnover.

means ratio of casland site, regardless of turnover.
cap.

Turnover may

& thus subsumed. From
reflect laber intensity, the here laber is congeated into

From one

doses ofCo- from inf. time view,

•pt.ofview it makes sense to try to min. no.of
little,aswithallelsefixed.

But from turnover view, it means

to intensityy.

a wd... be

13
site. So in a sense more

low here.

land-intensive

less than p

is g'-a, mgnt yield of cap

used on a

a (ti)̂ -/(16)̂-1 (= (1+0)²(6+2)-2)but Col Iti)"
The "sunk " in a tree is not g,

cap.
As timepasses, theprop derivedfrom land, 2d term, increases.

break.An other sense in which long cycles mightbe land-intensive is that

in tree is contributed in largepart by loond, esp. after year.
the cap

This cap. differsfrom stereotype of my first article in notdepreciats.-
the of course it cloes turn over.

Also, longcycles due to usg low to b::gettig slow regen. are

·effect max. excess ofannualentofg
C(IF)"this max. comes

In max. a, armualnetrunt, we are in

C is higher,annual =nt of c(Iti)". of Cis

From view ofannual Ints, makes sence to thinkofspreading

Cover yrs. Butfromview ofcap. -intensiny, itdoesn't.

later:

even

annuadent

band-intensins.

OTHE



tenses in which long not.ms are

Longer woods grow, higher is valueof trees to valueofland.
lower mgrl returns are

Lathigh quallywell per te f
Less freq. hust's

& value of land)

are more cap-intensine

tin fugnent hust's;
detinis.)

& this cost reduces valueofg

2. apply little

3.

less

c & lower g,

cap.

imputable to
ö

hence reduces

anda

-intensive.
tenses in which long rot-ms are

Co is spread over more years. i Colitis"

(1+i) "-/Even Co ( Iti)", when connualized, declines :

(but the Co is applied lessfrequently, is also removed lessfrequently.)

w. its expens.. (but thisexpense

derivedfrom
VS

cap.
d returns tha

cup.

in trees. F
rah..:)7

(Butalso reduces ce

The an't ofcap. in tree which is omputin

cf. clitija us Itis""-t ; & truer if cf. ga

Inclypowerful, operationally weak spees willhave long rot-ns bes:

1. Pp + gp = g' for them comes late. They

both land,& cap. down to low p.
Coi co yieldsar no

Co & hust's costs are hi relative to output. So, in p

as rent As w. time. This is even true ifwe
(Butitstilliscap.)c( iti)"

means

14

~ Coi ashto

cives notaddto cup. It

can lavish time dimensions of
This is a formof cap. that closen't depree. (noryield annualine)

late. sop all-imptnt.just appreciates, so
ds come

====// , they hr higher0
g-c

longer rot-n.and deferred g'. All this

they are not so cap. intensive, bes their higher

detail from cap. value ofstumpage

7+ also means

(On other hand, failure to this, I his bettersites, speeds not-ms. Except these2 may.
one another, for thining is more ec.on better sites)

to they

in that they grow trees thinner, start . - 1.e.use less lo

Thecap- land ratio is not,perhaps, det-I in the time-dimension .

are more " cap- intensive " in sense they let woodsthey let woodsgrow longer's

stomer.

costs

offret
Co

foranygiven

but less so



land vs tree,
asto what theywillpayforland lop still has greater advantage

byto pay for trees
re land. Thismust show up in his being less willy

investig Co for them, hence his spend's less to siari trees



A tree is, in largepart,

#1

rent collection. One speaks of int. onReferred
cap. created by not

consum's annualproduceof lond, but this acit's fiction shd not blindus: to

realities ofsituation.
has on no owner; he has no

rule. Annual rent" which becomes " cap." as he accumulates it is a derived concept,

derived from lange yieldof rent hegets periodically. Probly this whole

thing, I notjust na, shd. be called londrent.

largepart, congeated loud rent, exp.inlater youland

opositive im.

FrimZom thisvery
(1+i)=-1

p

production becomes more land-intensive as
16 gofarther,I say&

Requires

trees willprobly

AP.

imv.of cap. by

Se 2 90

changes depends

But let n ==

Se 490

care.

2

2- Colitis"

(1 +i)" -1

rise

♥

Forestry, like livestock, is esp. suited for conc., bes cap. appreciates.
one holds land w/o cony intent of ferestrylittle

Casual spec.gets

Can't formulate exactly, bes as

Advantage of bo i isgreater in valuing forests,lo

S₂ =
n

,49

a

Indeed, if

anyway.

g - Cx 2.19

1.19

1.49 C

the

proved,

g.
20, & cf. values at 29⁰849⁰

altem.1.use he foregueſ,

is land,until severed, then

/10

w. time.

as a

trees as well as

land.
Tham ordinary land:

i changes, opt. n changes, I how much it

Numerator is Ad, & denom. is down to less than half.
Might take actual c.g. from tables



3970 & 6 %

Take yield tables for opt. wotmat #.64 , I of. Se.
figuiz yet.

Doug Fir. -wd take some

Probly agood idea to do it the

ilt
at

39⁰, 8

690, x =

Se, 390,

Se , 690

390

6 %

}\

diff.

150

c. 39 , g
c . 30 % Ĵ

50+

|17-18

14,000

W.}|40 |
33-/30-1

18|107|

8,600

1,0339-1

14,000

8,600]
1000 (1.03)

3

C

Mustuse diff.set ofa for

ud. also, incidentally, show me how much Ai changes 8.

"Z " in yield file.
C₁ = 1,000

1000 ×

1.0630-1

A tremendous to diff., about 1-8.

Incidentally, of effect of 0 on how si affects notn

1/ Q | diff.
10 *

301.06 20

see p.

39
14,000

8,600

2.167

4. 743

ea.

3,167

5,148

N.B. Diffnotso great toward maturity. Might

themprop.to it ?

90.

/!!

10.833
2.167

2,900
4.74

even be less

=15,000

=/.. 612



1 hi i.
This likesays

max ap

(Prove it). The funds in land title are then earning less than they
in their time dimension,A in treesmight. And a small 4 of funds

1.e., not their total originalII. cm't Co, which is not at issue

more thanhere will yield

Bld's says they

must ignore

ignore

use elsewhere at hi ap.
other costs.

At

in Co at a

α

other costs next

you

cost more

are

labor costs more
To

cost.
than

- but this make MP of land20.

From a toto B

appear to, bes can reinvest, at
than

get
& to get

bes canappears to
the hi ap elsewhere.

hi i next cycle, must
nextcycle .
maxig annualrate ofgrowth ?



Analogy p. 7

Annual

equivalents

Time
ď

.ag

are

ac

love to simple

falls, due to large initial on

How relate to Ag & AC ?

ac

These " time -ave." fus
by thepowersofi in denom.

a starts hi &falls, due to

az is like
om ave., only falls over quicker

I is found by using higher I higher i, until ac = ag, onlyag, only once. Note
This is to right of max. ag, due to downward slopeofa.. So this
solution is not as bad as max ay. Is this Bldgs solution ? Isitmax. ifrume to?Is ita ?

ove.s. Only differ

outlay, to



16 we had no costs except time, 1.e. int. on voluntarygrowth

onnfree land, B wd. he ideal. -max. annual Entarisit?- it
of only

time, as well as figuris int.
no, for 44 is also belowd ag there.

& idealccost were Co + time, a averages out Co over

Cd hardly be ideal, asits mgnt is belowit_

But when figue site, too, get

of 2.

Id consumer



dD = DP where

Co (Iti) " log(iti) = Coliti)"

log(1+i) =

ac

This shd be where

= do whende
dn

logaril

1 (0) = C₁ {( til" + nco
d [( tij" + nda n²

np = +1

n

2

p

p
d f

log 2

log (iti)

dn

ci
(1+i)^-|

(1+i)" +1

in (Iti)" log(iri)] = C₂ ( 1+ i)" (-1 + up)
( 1 + i) " log( i+i;]]

But itisn't.

Ê

#cp

÷

n

+1

n

blog(1 :)(== +1) = log(+1 2+

0.7
P



p.9

a

max wage

ac offixed cap., max.,per laborer.
Ap laber

Labe
A

Mi is as the we had fixed cap, & we wanted to impute To it as

muchaspossible. This leaves nothing for laber. MC is 0, so

MC= MP probly.

isn't



p.IZ 11

From
p.16

Co

CAP

O 1

Where as =

DAANT

# D

als

Ant

Times n

Airma

0.7

d', is that where is is max?KOOM

x = 2 lu(2) } logy(+)(7 +1)
g'

en( +1)7

ß

ye

log₁t:) (=1 +₁)

}

In (1² +1) = = ln(++1) =
p

L

1.4., isit & ?

do
du

to asym.
Cp


