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Q. [ELG] – Please provide the complete section of Iowa Engineering Experimental 1 
Station, Bulletin 155 (1942) including at least page 71 relating to the reference by 2 
Robley Winfrey that ELG is the only mathematically correct procedure, as 3 
referenced on page 3 of Mr. Wiedmayer’s rebuttal testimony. 4 

 5 
A. Attachment A contains the section of Bulletin 155 in which author Robley Winfrey states 6 

that ELG is the only mathematically correct procedure.   7 
 8 

Attachment B contains an excerpt from the National Association of Regulatory Utility 9 
Commissioners’ (NARUC) Public Utility Depreciation Practices - August 1996, which 10 
also references Winfrey’s quote. 11 
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The Iowa State College of Agriculture;~
Arts conducts work in five major fielda :

AGR ICULTURE

E NGINEERING

HOME ECONOMICS

SCIENCE

VETERINARY MEDICINE

The Gra duate College conducts research and i'll8tf'ir;il11
in nil these five fields, \~}

Pour-year, five-year, and six-year- collegiat e e011l'sM; ..-,
offered in different divisions of th e College. No~ ,
giatc courses are offered in agri~ulture. Summer~ . t .........

include graduate and collegiate work. Short courses ~;, :.._
offered in the winter. . . ':". :~;

-' . > •.... .ExtellBion courses are conducted at various points tj
throughout the state.

Four special research imtitutes have been org anized:
The Agricultural and Engineering Experiment Statiom,
and the Veterinary and Industrial Science Research Insti
tutes.

Spe cial announcements of the different branches of the .
work are supplied , fre e of char ge, on application.

Address, THE REGISTRAR

IOWA STATE COLLEGE

Ames, Iowa .
I,

".\"

'\
'-------------------i'.,.~ r

~ . I'I 126
. ~.. '

, ,

i.,, ,

. ' \ ~

. .- ~.

, \.:....-
' f " ,

Depreciation of Group Properties

By

R OBLE Y \VINFREY

IOWA ENGINEERING EXPERIME NT STATION

B ULI.En N 155

1942

THE IOWA STATE COLLEGE BULLETI N

AMES, IOWA
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{ 55 1

(1+ 1' )" - (1 +r )'
Cp = l OO 0+1')" I '

deri ved fo r a single unit in whi ('h 1 ~ Dnd of can ha\'(~ onlr OIIC in ter pre
tation . ' Yhen u nit s <Ire ~ollsi dcrc (l in ~ro~lps, Eqs, S-l- ~ rl;l , an~ 56 may
be used alt h011O'h ('orr cC' t r e-;nlts a re ob tUlllr u only W,ltlt E.tl ' ;:>6,

The ~na1Ysish on pages 21-27 !:ihows that th e l"t r algh t·lme n~sl1~).
lion , the si-llking~fund as.cmmp t ion , and the l' rcscn t ~wor th p rm elp e

C, = conditi on percent of su\,\·j\_·ors li t It :!C of.

f t cd as a d (>(·ima l.,. :.= ra te of re t urn , ur ra te 0 inte rest. CXpl'l'SS
m= ave rage life of Ol'ig inal uroup, years.
/';= averuee CX1H'clllllr y of survi vors at ilg'(' .1", vc.us.
.r =- age of grou p (all snrvj vurx of snme a uc L ,\'ca r~.
I. = a ~'el'a g:c p robable li fe of snrvivurs {p robuhle hfe of the aver-

aec survivor} at ugc .r, vcurs. ,
It = prubahle li fe in ye a rs o'f a gi ven un it ut age z : l':l('h umt 11:.1;')

i ts uwn probabl e li ft' , ,
,U = maXim llnl li fe in r ears or gl'<J111 ' = age fl f la!{t s l l n· \ \· o.I' ,

f = f requen('y, or units rctircu duri ng (".\l'h l ~ yc jJ r·age mtl'l'\"uL
Pr= survi\"ol's;)t age x .

The three equations auo\'c u,rc lipeciul a ua ptalions of the (!;cnc l"a l

~quat ion ,

Th e av crazc-lifu pro('t'tlu)'c ( 1) 1'C's lII1:-; i ll t h'~ "uu-di tiun pl'r('-r~H ~ of
l, ... .1 • f II > a,-en"c lire uf th e orurmuthe sm'VlVOl'S rnensu rcc III lerms 0 ie .... . , b' 11

~fonp rather than thc IJroh:lhlc l ivex of tl u- su rvivors. '1 he pro .I.)~·
life p ;'occdnr c (2) result s i l l the couditiuu pe~'('cnt of th ?/~' cr:l ~c. sm ~
rivo r which rl'a lly is equivalent to r OIl S1Ul'l' l ll ~ all sUI\ 1\Drs , .l~ .'(I11:~
unit. Th e unit -summation 'procedure (:3), th e lln l~' , ~ilt hc":~~l r~ )
correct pruccdu re, re su lt s in tho av erage of tho rmHhtl(~Il .l)Cltll~ t.. of
the RUf\'i\'Ol"S beca use it (',o~lsi(lcl's sC'pa rl~t r ly eill:I:, .~ tlI ·~· \ \' I ~ g lll ~~ .lr·' , I

Hq uut ious for th e couditiou perc ent ul 1111' surv 1\ 0l'S o[ <111 Oll,., 11l.1

"foUI ' fo r these three proced ures a re:,.
Av er age-li fe [u-uecdu re ,

( I+,.)"'- ( I +r)_"'~ {54 1
CJ = 100 -- "'""(1 +- ' );;;-::: I

Prohah lc-lifc procedure,
(1+ ,) 1. - (1 + 1')'

C, = 100 - Tf+ ,-r;;-:::- c ---
AgoeA - - ------

- P robable life '

A rat io of ugc to an'rage life cunuo t be used because at ages above
those equa l to uvcrugc life the ratio exceeds unity . A s before, A a nd R
a re equa l if A is su bn-oeted f rom un ity . 'I'bc ex ju-e»..don C, however,
is another mensuro of rem aining value unlike tha t olrtained from A
or U an d is considere d ill la te r unulyses.

'l' he sam e Iuud.uncntu l rutios may be applied to continuous prop
crtics of ca se 3, when Jll'Oper eons idc rn ti on is given to the di fferences
in ag es of th e uni ts .

P ur a gi ven ease the rat ios .11 and B may each vary when ap plied
10 u grOUIJ of unit s of like age, depending Up011 wh ether the probable
li fe of the average su rv ivor at a given agl~ or the average of the prob
able li ves of th e survivors is used . In the firs t ease the survivors are ~

in correctl y considered as UIH' unit, wh ile in t he latter cuse each surv iv- ~.?:

ing unit is correctly consid ered sepu ru te ly and each given its proper ..
wei ght . 'Phc sumc is true of ratio C for the expectancy. . ;~

W hen ('onsidl'rill~ g'l'ou}Js uf units in stead of sin gle uni ts of prop.-,'t...,
crt )' it is ucecssary to consider rat ios B and C {ra t io A may be re",~:
Ihwcd 10 ra ti o B ) <ln d two possihlC! }-:t'1CC·tiOlls of the pro ba hle life (~-~

CXpcct illlcy ) . 1" 01' i1 gTOllp of un it s of samc 'lgl', Ihree solut ions exi.¢>
1. The clI'rrugr-li{e }J rr.c.rdltJ'c f l'om ratio 0 , wherein the serv ioe,4.

!lase is t'hoscn as the ... "' {'I'n g c life 11f of the g l'llU ll, <\lui the variable '
[ uet ol' wh i('.h IDl':lsllrc s the remai ning se rvice is t he urerag e expectanC-)!f
of t he group, ',~,

2. Th e probulJ[c·U[ r. pro(' ('(l1f ),(, from l'<ltio B , wherein th e proba~'
life n is chosen as that fo r the a\'em~e sur vivor of the gro up. ~~ .~

3, 'fhe 1tnit~swll1 }/ (/fion IJ)'ucrdu l'e from r at io B, wherein the pro~

tJ.blc li fe n is ueh' rminC'u for eCl('h Illlit (o r for the ret irements of .
l.i ge-i nter\· al ) , an tl t Ill' c'olld ition pert'ent i s t Jlt'n ca I(,lllat ed for
l ct ll'Cmen t fretluen('y gl'on p to find th e wC'ightccl eOlluitiou percent ....
t he s l1 Tvh 'ors. . ::~

T his in d icates th at. for cu e Im il uf jl l'OjJcJ'ly there is onl y one possible
ra ti o of serv ice fue tors thut muv he Itsru 10 express p resent v...lue.

Th e ori gina l g"l'OliP of ('use 2 offers more possibiliti rs since averag e
life m ust. be considered in addit ion to the oth er three rile't orS. Th e
ratios of expired and rema ining sorvi ec ma y he writt en :

the u nit based upon uni ts of sen' ire rather t11:1 n upon depreciable
value us cond it ion perr-eut was l'l'C' \" jo\lsl y defined . The service eondi
tion pen-cut is iden tic nl with condition pe recut bused upon depreciable
\" ;]1111.1 when t ile stra igh t-line method is use d. As she wn b...· Eq. 24;
when 1' =0,
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