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Turnova.
Tank hold, 10 gals.

=_ 1. gul/hr[ur.fînput

Outgo
l

gul./.hr.

In 10 urs ,

gals
Fund

on ave.
lu 5 hrs

d'ealiing

old with

10

meaus

10 gulo in

new wtr

5 hrs half the old wer. is out.
5 hrs to come in , so pd. is

w..de
10 hrs.

when dealing

My mean
depreen, or exhaustion alove, is ok to

mean pd. of life is half the total...
continuous turnover, not ..50.

hrs.

& 10 gals...out.

W.

In either cars, anal period
mean level,

W, const. Level in 10 hrs.
the wtr., so ea, gal, spund 10 hrs

know?

1

But it took it

Fund
Flow

you..Mange
thru.going.



But This assumes.

assembly problems, get social loves,

Rent as

17
-Spreading Co

1

constraint on...

6. Add
a. Spreading corts

3dAdd as

perfect market. For If terminis pasiber,

tempord expansion.
Σ Rulītist

CO FELINE

over time , cf. space.

corts over.

c. MC of time.

over time

t-n

Replace when MC = MR

dimension to space graphe...
...t, too, may differ from ac.

traista

d. Rent constraims temporal expension.
scale

a

3.

Cost
PV

~

4th dimension !

O.C. of ficters .
ecs. they involve durabiling

f. Ave. rent weeds out units too short, despite hi mgul- next
g. Refutes idea to that risk arques vs.that risk argues vs. intercity
c. squeezing in interim mes. the idea of MC.of time. Take

net value of freturs me, put urgust to it.
When in doubt, full babe on P.U.wwx.

u. More rist when lengthen into egut. periods.
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2:

1 .

"Annular " K.

5°

Waiting in lines at
Quenning

graphically.
Dis wey land.

a way of expressing period of K

Water storage.
In soil, water is stored for

4 mas.14
24

3
years for

4.H... "Popu. turnover

u

rest, the youn
secular ground storage, 5-20 (Takesyears.
mux. wx, in San Bunaudivor to affect ground wito. in Bunken Hill

Banin.

Grad, student turnover,

week beforeuse.



K/ paywall

lu the
is 1,

K/1
80 -yo. nownalized forent , where paywallpaquell

K/paywall = K FVE.= 5, 887.
job cares $ 30.000If one

(u. that is $177m /juh
This refers only to jobs in planting. Lovg's

considered.Wie.
work;

$

į
keep

By contrast, consider the K'in a busy restaurant when

-it turns dachy. There, & I. of K dos q volume of £365/40.
Round that town to $ 300 to allow for holidaup
the with simple. Now, one $30,000 job .réquives
$ 100 of..K .. The 80 yr. forest then requires 1,270, ow

as wurch Kl joka _ag.. the next .x

is not

YouThe contrast is over dicurn to make a pt .
may_whitle it down as much as you please hown,
& not escape the message to inalle juhenjieber

w. ltd. 1,
put the Il to work turning to fast, not in timber
or wow- tuning.p.w.

|

♥
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þ

Spr. athequ
Aper March 30 , lustra. bequis .

bek
ik

fu
+ (i++)t =(i++) ²̂ vk x={wherelit fli

2

xyi
(1+=+) the where x =

m

Hi

Lim (1r #)² e
X

})

...= lu (1 +i)

+/-~

xni

M₂
te I'm

fp
(1+2) =live (1+4)f* =2²e

f → i
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Mean Pd. =

Į

[mk# + (m-1)(k)= (1+i-1)
+ ( muz) k (((+;) " - 1)

}
+.· (m -3) k (( (ti)² -1) ] = ["I

Pd. of k is ķ- Ki = K (½ -i)

(I* − 1) = ! - I™* - ;I*
(- I

= LE «

i

m

: = 1²k [1 + I²+ I² + I³ I
K/F

( I`" ~ ;)

It of 4+ . F - Ki =

P.₁. of K is "obviously"
Normalized model, F = m

K = I'mI" -1

F - Ki = m I" - IM+/

? + mI ? m_I

I'M - (I ^ -₁) = 1.

I

m

5
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WEWEW W
F

#

4.

3/7/20

==d

I'm

If normalized, there is
Im-1

-m
1- I'

m

Ifu

I '"
there is one.K.

Cow case
a. One cow. Ko = (.

I'M -(

Shave, of K in receipts is

m → ∞

i I'm

/

m
mitl

DA NE ZNA

I here is not a flow, but i future

Valua

}}

ť

the Work

E = i/y₁. for 10 yu, ff. by 1.

If you malized, F = mi +===

K = M

K7

zju
ÎI

t

m

I
m

alla under curve

Ki
I'm

1

(I )xi
i Im

mitl

on Ki = F₁ meaning
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FIMONY =

There me

turuginia

|

2 kinds of turnover.
a) .Joh making
6)
K) .

"Overall, including their over

My App. to IM JAW deals only w . facto
-propus.. not "pd. or turnover..

K =

domWicksell's puint is the birl. _compus life of wine
His contribau. is yoruralizing:

IM-(

Ki = I"-|_

Normalizuig cows :

K = m
Ki = mi

mi +

k₂ = 1

Ba |1...
F - Ki

Recovery
Pd. = Reg

of pregenic K Ex

ki = mi tl -mi =

K
Recor.

2

m
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1.

HE

3

#
Hif

2.

NAPOMEN

||

Stress Flowthrough
K

Cow case
Flow = mi + l

m

it in

}}

F/K = i +

Tree case
F =

K

Bldg. Case

F

I M

M

F/K = i __I___["-1

F

wer

K

I"

66-40IK === [m - (-[ _̂̂ ]

D}

¡

1

mifor forImi

I

I

IPE

3
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L
2

4
8

16

32

64

Cow:
it'inm

i=

F/K @ i= .08

.58

1.08 . 1.0.4

..58 ,58

33

205

11425

, 29

.165

.123

· 1 / 125.096
.095- .056

Findinga 111

Tree:

:08

1.08

.561..
302•

..174
·

1. With all 3

113

087
081

1.04

14

•

. 53,
275

~ 149 .
.086

1.256

044

Blog:
i

I
mi

08

1,080
.738

Bilde

Tree

pitters types, F/K drops steeply

2. F/K is same for all 3thtypes when m = 1.
for this, use cout. int.

↓ gut

1.04
.702

4

1

.04

0

.325

4865
284

+1.79
124

.099 .062.409

.432 .571

2 st 3 .698

147 209

.oti .6250

W.w..M
To correct

wwin i= .0²

-3. F/K • thuwise is alway. highet for Ridge, lowers for Trees,
4. Differences among typer are not verygreat . Thehighest

"at M = 16, _and F/K for Rudy.
is # .71 % higher than for Tree . Max is between
16 and .8.

isM }

5. It follows from (4), major diff. is to be
found in operating the blug. Somewhere" 2. wave cats

saying the op's implant. inin a bldg. its constru. cost,
Put in this datum, to show the main difference .

ze.Whatever fields

a = its

Likewise. The cow.



ul
1
2

4

8
16

32

a reg. flow of F needs to be

Cow

·P

Table 2 ; Cow, Tree, & Bldg, F/K, using continuous

mit, px= ln (1 +₁)i)

+ -15

i = .08

1.027

.577
.327

202

, 139

1.108
64.093

Tvelf
1-e-po

1.039

.539
2.80

$

.167

.109 .

.084

.078

opd.

Finding ; as modified :
1). Same

& maintained .

|
Bldg

P
1- e-pm

mp

2.052
1.052.
.553
.3 /4
.181

122

.096

5

Bildg
Tree

-1

.975
.952
.901
.820

.661

.452

.231

= /₁2) F/K of bly. is maximally in excess of Tree when m =
This is bus, K is

being newly double. cut in half.
3) Same - be that's a lot wordskee Free

shout life,47 siffs, among types are greater. Blog of
for machine, furnishing, "fixtme rodding stock") has double the

Cow & Tree me much alike.F/K of Tree or cow,
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5.) Same

1 1

1

1
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Jurro.

11

#
#

#

H
#

-Sewage turnover,

#

+++
Lake turnover in Wisc._-__2 to G9.

H

H

Grenadine I Goya

1.

Leopeld I wiss coutopisi.

uw wankestäsürü

Vected in the Verdant vincesse of virginity.
hue.

years.

Oring and peat's have ine easts-

Acorn St. torunt.plant :(28

521-5437

days



Parcel
I.

HER

Inventory of different afer
V7

Year

A =

B
( =
0

LUA

C

10 A
100

1 2

means

3

20 A10: Wilfez 20121 20D1312013/10

8A 100 8B/W 8C121

22 A₁²!
198

||B ||

!

Calves, 0-1 ms old

Funkings, 1-2 ....
2 -yr. Mes, 2-3
} ples, 3-4yr.

1

4

20 calver

s

15A110

D133

22

678

C₁ 220$33

16A100 16 B110 160121

with $100 @

160133



year
Favel

1

L

3

4

A
Z

A FE

A

Z

A

i

||

Alt. Vintage methoch

0-1age

A
Bc
D

A

B

C

0

1-2

Y

A

B

means vintage yr.

2-1

A

B

l
2
3

4

3-4

A



Parcel

HEER

Penc.

year

alt. vintage methods

1

y , end.

1

Nos, in table indicate

Į

L

1

2

2

2
(

}

{

2
}

year

3

3

L

4

1

3

4

born,

4

4
3
2

n vintage.

! Nos. in table are age at end of you.
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<80

10

bo

To

40

30

20

10

í
1

life inder,

L > K/ bes. K is PU of L

But the excess of I over k/o is income, not cap. recovery.
L

But the K is spread over

Kio ratio

But reiur. is limited to K.
yes. (n = 2)

Thus take

a = 1

PV = 14.4,22

mean recovery pd.

PU

14,22

14,16

14.04

12.41

Vs

12.19

5.56

2.64

au

.59%

80

_n - pu

K/Re ! K/R

65.58 65.28 66.1

55.84 55.84 56.33

46.27 45.96 46.71

37.41
28.58

19.96 12.59 20.25

yr. Hdy @ 1901 %

= 65.6

L

yes.

PV + K/RK/R_

80,29
70.49
60.81

32.66

put K/Re

79.80
10.00
60.31

32.11



s

80

70

bu

40

30

20

10

so you come

subtracking. u

Try this at

PV

23.92

23.39

22,62

21.48

19.79

13.59

5 4.45
1

very clove to the mean recovery time
PV = recov.pd.

11.29

n- PV

4 % .

K/R₂ PV + K/R₂
58.13 56.08 82,05

12.10

63.43

49.31

40.81 37.38

32.69 28.92

25,03 20.21

6.41 24,88

by jur

2



s)

80

10

60

40

20

PV

8.33

8.33

8.32

8.24

7.41

5 3.60

slu

Try 2= 112
n- PV

K/R₂ ↓ PV + K/R₂
71.19 71.67 19.52
61.20

51,44

+

31,61

Useful rule.
a.

2.13

C.

61.69

51,68

13,49 12.53

31.76

1.40

69.53
59,56

39.85

20.96

6.33

For low values of i and U,

b. For higher values, it is

mean

- PV

Breaking point is where n-ö 32
d. whichever is higher is extrett.close.

payback is

3



The meanmean pd, a weighted ave Horiz, Values of 4,
wtd. by ord, of each. That grives you $.yrs. Then = no. of $₁

thevertical summation,

get mean yes.4

I

same area .

is

But int. is also a mean yu.

That makes sense
66

amryway, out of

way180 collected ; then payback took 65 out of 80
independently. If int. is

yrs.

Thus, int. I w . mean pd.

4



n

4

8
16

ľ
10

4

8
32 16

64,32

20

Here is why supply of loanable funds responds poorlyto Ai !

30

1/₂ % payback in 1/2
@ 290

L

-49.5

49,01...

48.01

46.10

42,11
34.50

@4% @82 0162@

49.02

48.04

46,09

42.22

34.81

22,18

48.08

46.16 .
42.35

35,11

22.73

D

46,30

42.63

35.58

23.37

15.45

9.39

08.57
.86

1290 1390 14.90 15 % 16 % 1990 18.90 1990

39.80

30.42

S

12,29

6.78

10.94

5.76
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n.I - 1

2-1-1-1

LB ~ 51.
86
85

.. ] -1

i

nI -1

1-1

n

Yo PYTN/2

1

Lie



PD

u

n

00

K/R

(( ti)n

PD = Jun(141)("/((14)-4 -1]in

e

KettFil!"
Ł

7-e

Itai

thiTa

·n
-nbul(xi) in(1+i)

Ti-csat

K/R

There 2
widently__amived at...

by different voutes at different times, are
identical . virtuallyvirt
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Normalized model.

A. lnventory, w/o capel, uit.

Each dose = 1
Pd 4 mus.
Fund = 4 mos.

Flow

Pd =

T

k/o =

}

"inflow

lu. mos ,
lu yes,
TY

In mos., 1/4
în 3

yes.
Fund

Fund/F low

Flow/Fund

Let w 1 a

)
)

:

yu

4x1
Y 12

Y

X

4
4 Fund

4
4

4/1

1

1/4

1 1

Pd. & flow
4

1

= 12

Pd. = 4Fund/Flow = Pd.

This is assuming the beginning
v.a. in the opm., hence not outfut.

In fact, much of these are of
raw utrls ;
less than 2020 is v.a.

machine hire ; etc. In

%

1

be the

'

= 4 mos

= 1/4 /mo .

on the job
Mo

|| ||

of flow

1

1



on the

1

joh. Then

K/0

B. Normalized Forest, W.

I

n =

= Fund

[

=

Ï

output of v.a.

nd/w.Flow

In1

|attest
P + F

Fund/Outflow

Fund/P = I =!

Į

Hü

= [ "-1
I"

I

.4

=

Pd, beemumplanting in you ["
between

U -1
Fund = I + I þ

Outflow
Inflow : Planting =1

!__[ "̂

Capt. interent

I

n .4

[^-3fa
["__

4-1

outflow

Pd/w

F.w.

I
4-3 I
4.2I' Ï""" I

4-1

4.2

#1 IĪ

11

["

I " _/

" Gross period"

Then:

Labor perived

naive labor period (overlooking capd. int

2



7
Pis recover

Fund
Huset p.3A

- Turnover

recovery of

Tuuwer of labor content =

Share of v.c..

slice of v.a.

by
P

=

K in each y₁ : P = I"- ikk

K

u

I "

I" . |
In

C. Normalized depreciating K.

Frand ={ = 15" +- I t

>

I "_

by

[add Terra, T, at T = P, and share added by P gets
yet a]much lower

[

I

1- I

= [~ ~ (I" + [ ²̂ + ...+ I`~")]I

If n = 40; i=.012

T =,0048

"]

u = 40

#2Viil Pd = 210 yes,

-39

" "t it

+(₁ - 1_-_I "̂ )

Gruss luften = +== " + inFived =!= "+ R-L-I" .
1- I

Fund 1- I

Gruss Outflow

Cap. recovry = n - i-Fund = n- n +.²- [̂ ^i

3

1- Ľ`
i

u



after have built
you up

I the whole costs you much mit. onA

you only recover or
1= 1

aseach
year,

for current income pruts
--##

free K, to reinvent

Befone Mis, for

nothingout.

Following this
over u yrs.

u

this you

this normalized complex,
{ K each you that

the FundI"-1

you can

of

34

The remainder

you, you are pretting. K in, getting

ques

liq.- but only slowly



Gross Flow

-Fund

InFlow at n=0
Fund

same asas

share of

n

+(₁ - 1==̂"̂)n

3

Example. n = 40 ;

Fund

Pd.

(11072

Turnover

Cap, recovery -

cap. recovery/Fund

i = 1072

].40

+(^ - !-_=-̂")

- I '

= 1- th{b

1072

11.02

374,74

1-76

i.Fund =

gross sev. -
share of int. =

28,

26.98
40

9

072

78

= .035

26.98

40

13,0%

yes.

Stuare of Ko
17.02

40
v.a. on site = wx.33

"

ni

11

Y

í
[

= 13.89 26.98 = 374,24

= 67 %

= 33 %

1

n

1-1-m

theJou

4

lot shorter than 210,a
210,and shorter than 40



3 .

n

n

16

32
64

128

2

Y

2

4

8

29

16

32

128
) ?' = ?

is

Periods

102
1.8 1.0.

2.0

#

Imuovers

101

2.

4.1

8.2
53.%.

16,8° /1.1 19.3

35.4 38,6 44,2 51.5
71.2 88.5 103.4 115.0

999
Foo

(

esi

.247

122

.059

(ucpfai)(use

,04

102
.991

tad

1.0
2.1

4,1 4.2
8.4 8.8
55% 60 %

104
987

.08
1.0

487

238

• 113

.052

.023

010

2.1

4.4
9.6
6990

22.0

se
}

9.15

.476
.227

.104

1045
.019

,00991 '

1.05
2.2

4.8

80%

25.5

1

57.3

141.3
9).

}

.953to
.455

209

.092
039·00²

.011

.008

32

2.4

5.4

12.6
8990

28.4

60.4

124.4

32
.91

5
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Beanie Normalized Models.
Purpose: show how often Kumploys labor

1. Inventory, wo capd. interent
1.. (

Pd.

(

st
= $1k

1
l

V =

Fund = 14
Flow = 1

I" = 64.
content.

l

$4 =

(
1 1 Y

X

Pd x Flow . (4.1
Fund Tmuon

X

X
X

Tudown =ī
K/0 = 4$

pd. to auld value. There is v.a., but no interent &.)
2. Normalized forest. Iti = [

1

x

X

Y

mos.= $4₁.makke it 4 mes, bes , 4 = It, even)3 3 /

( +12)

I + Intl + I² + I² +...
3 t

x

I

x xd

Y

x

Fit Imo 3/m.
but v.a. = 0 in this model? No, the I is

y

170[₁-1

["~/

In normalizul forest, of 60 yr. pd.; 7.29,
Sell for 64 I is turnown of the labor



Mily, int, is

3. Normalized indl.plants,
+- I

}[40 - !-!-" )
I

ì

1

40I2= 1+ ² + (GE1 - Iti

[(₁6.2+1²42+₁2)- 04]²1↑1
== .072

= 13.89(40 - 13.02)
-4

K.

I"-(
ī

1.072

13,02
Yo

1012

cize
; .{ K = 26.48

= .326

-39

n = 40

7

= = [40 - 1-1² = 11.11/10 - 11/17)13.89/40
.94

16.
2012 1072

}

1

I"_ |

4

012

26.98
40

t

13.89 x 26.98 = 374 74 - ≤K

AL

2

.675



c.f. = 40

Bldg, COST = 33.70 .
1ut. = 67 90

Tunnover is cap. recov. = EK

EK = 374,

Recov, = 13,02

13,02

374.24

Pd = =

74

T=

= .035

= 28.78

More generally:
Recovery

l.e. } you

yes.

1- I
i

y

{ K = =(₁ - 1-1̂²)I

R 1- I

{x ³=-=-(~---_̂)I

to

}}

pay

h

for Ko,

-4- I
- I

3
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Pd.

i

n

n

1-I-"

It I'm

+(1-5~̂)

"

» 3

Rec

5n
Ï-"

=²(n - 1-²²̂)i

1-1n.I
ľ

i

n

1-1
= = (^²/0² -1). Butwe +-(=̂ -̂)-(nr . -1

ep

But e -pu = I-"

= I - Iti

pulu líti

4



Mult

1

K₂

200

1

1

1

1

18

1 ~]1

1.0

The whole proces exists at one time.

18

il
Tr

2

3 4

8
8

.8

12

|

43

4

6

-
6

8
f
8
8
1

20

Time

2

8
8
84

85

1)

F 20



1

)- to

}"
)" -1

)"}

a . 3.5)10( 4- ca.

4 -|

29-1

[(1.00 +2.25 -4,414,011) - +]+)}

1

}"

3

bol

17
( 7

+

"')
,

{

=

.3

-4.

1.13

}"
17

1(₁1₁²=7) 01- oh =

1

1-1.

1- 1.1

17

"'l

1
1

to

11
}') - 1

17

1



K₂LEERLEARI t

= [4-( 5²̂²+ [²"+ [²" +[ *̂)]
3I t

= +(4 ~ ^-^ )̂
Ki = 4 - 1-1th u

devese1
[-4

;

I

n

= ki

1 - 1

49

1



1+ to r(tu)"1.2

r=.

S =

11

1

il
{}

1-.8

1.2

T
4-1

183

""

6

_s
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