: [] B -
. " - LI X
, .
)

. "
. ' DOCDMBNT RESUME

» ’

BD 126 846 . . ~ _ HE 008 181
. AUTHOR - Tweddale, R. Bruce R
TITLE - Difficult Budgetary Decisions: A Desk-Top Calculator
° Model to Facilitate Executive Decisions. . ", .
PUB DATE May 76 ' : . . :
: //'NOTE * . 16p.; Paper presented ‘at the Annual Forum of the -
: T Association for Institutional Besearch (Los Angeles,
o . Califqrnia, May 1976) A
EDRS PRICE ..  MP-$0.83 HCtsvzgh.Plus Postage. :
. DESCRIPTORS /. *Budgeting;.*Cdlculation;” Computers; *Decision
. *  Making;  *Bducational Bconomics; “Enrollment; *Higher
" . Educafibn; Input Output Analygis; *Institutional
Research; Instructional Staff; Models; *Planning;
’ Tuition .
IDENTIFIERS Caléulators ' . '
ABSTRACT, )

Presenfed is a ‘budgetary decision model developed to ,
aid the executive officers in arriving at tentative decisions on .
enrollment, tuition rates, increased compensation, and level of

staffing as they affect the total institutional budget. The model

utilizei a ‘desk-top programmable calculator (in this case, a

Burroughs Model C 3660). The model allows the executive officers to-

mget together.and test inputs to the budget and receive immediate .
fdedback on the siZze and nature of the resulting institutionmal L 4
budget. The outputs alldw the decisionmakers to discuss immediately

the effects of their decisions on inputs as they relate to outputs.

The use 'of a calculator.has certain advantages in terms of expense,

easp of programwing, and portability. (Author) ! ’ .

’

-

~ I . ’ »

Aok o ook o RO K A Kk ok ook ok s ok ook Rk o KRR Rk koksok Kok R Rk
* Documents acquired by ERIC include many informal unpublished *
* paterials not available from other sources. ERIC mgkes every effgif *
* to obtain the best copy available. Nevertheless, items of margina *
* -keproducibility are often encountered and this affects.the quality *
* of the microfiche and hardcopy reproductions ERIC makes avai}able *
* yia the BERIC Docpment Reproduction Service (EDRS). EDRS is not *
* responsible for the quality of the original document. Reproductions *
* *
* *

supplied by EDRS are the best that can be wade frcm the original.
kA R K KRR R OR AR ROk Ak KR KRR ok Aok kR ook ok ok ok

b

Q ' !




<

SN\

)
i ~
L

N
- \)

ERIC

Aruitoxt provided by Eic:

A 4 ) ) N e ¥
. s
é
! ’ . .:3 )
v - .
. . . ¢ ) ’ 'i,;;.z S i
Contributed Paper Presented at the- >

Annual Forum of the Association for Institutional Research
Los Angeles, California
‘£ May 3-6, 1976 ‘ t

foficuli Budgetary Decisions:
A Desk-Top Calculator Model to Facilitate
Executive Decisions

"

.

R. .Bruce Tweddéle, AssiftanF-Direétor
. Office of Institutiongl Research
L Grand Valley State Colleges
8 Allendale, Michigan 4940} '
i (616) 895-@611

, —_

US DEPARTMENT OF HEALTH, e \

+ EDUCATION & WELFARE
NATIONAL INSTITUTE OF .
EDUCATION .

*wi5 DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR DRGANIZATION ORIGIN-
ATING IT POINTS OF VIEW OR DPINIONS 2
STATED DO NOT NECESSARILY REPRE-

SENTOFFICIAL NATIONAL INSTITUTEOF

EDUCATION POSITION OR POLICY j

s




- N L *
. , o . - . |
During the Symmér of 1975, tFe Planning Office at Grand Valley State Colleges

began preliminary discussions on the 1976-77 institutional budgete Like many

.
hd /

R I . Coe N . . . . . °
other public institutions, Grand Valley found itself in a situation involving

.

‘Soaring cos%g brought about by inflationary pressureés a& the very time that the .

e .
level of state appropriations to higher education’wefe falling ofk.

. L}
i .
-
3
“ .

1t was quickly evidept that the combinatiop of inflation and a drop-off in state

suppo?t meaht pﬁat some very difficult buagetary decisions hgd\to be faced in

‘

' the planning of the inétitutionql,budget for*1976-77. At this pbint the normal

’

’ AN :
process of building a-budget firom the individual operating budget level and

aggregating by level to a total institutional budget was examined in light of

the current situation. If we were facing a year inm which it was obvious that the

-

budget would be severely restricted,'it didn't seem to make much sense to use

/ .
the normal process which would probably result in a bottom line emtifq}y out of
lihe with practical reality. - ) . «\\
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After some qhought, iﬁ!@as decided that the first order of approach to the 1976-

77 budget building process should be'”bFoad brush" and educational. Both the

_executive officers”who would be making the final budgetary decisions and the

operational budgetary unit heads had to be made aware of the nature of the

’ -~ 4 .

: &
problem and the consequences of various major decisions on the total institu-

B +

tional budget. - v

N 2

<

In order to accomplish this task we needed a tool that would facilitate, in a

‘workshop type setting, demonstration of the mature of, the problem‘and the

consequences of varféus'solutions. Ideally, the methodology would allow

-
.
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the participants to suggest alternative solutions to the budgetary problems and‘

had been held in the past, but the turn-around time for staff work on the pro-
posed solutions necessitated a whole series of meetings where the results of the

last proposal were reviewed and then another solution proposed.

This situation was ready-made for a machine processed model that would allow a

' -

whole series of budgetary proposals and results to be discussed at one meeting.
The resultant discussion along with the give and take in making new proposals in
one session would be much more likely to produce the desired concensus on

methods of dealing with the budgetary problem.-

.

! [
. »

. Al . . . .
Normally, modeling is thought of as a.difficult and time consuming task involv-

-

ing the use of computefs. However, this method has certain draw-backs in, terms
of expense, ease of programming, and portability. 1In addition, some people have

an inherant distmgmt of computers or are overly awed by the process. We felt

‘that this might be a detraction from the primary task of education and concensus
b

pes ~ .
sceking. 1In reality, fairly sophisticated and utilitarian models can be
developed using desk-top programmable calculators. In this case, we used a

) 0

Burroughs model C3660 which allowed for 144 individual programming steps.

P

v

Since we were interested in the broad implications of the current budgetary

w >

problem on the total institutional budget, we .identified those elements of income

% H

and expenditure that had broad effects. ' °

-
v
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immediately see what effect these solutions produced. Similar types of meetings
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Income variables then became: N~ ; 4
- A * r

A. State appropriation \ R

B. Tuition Income \ 4 . “

The expenditure variables which-were chosen were: . e
A. Staffing ratios by employment category
B. Average compensation increase
S | ©

This combination of income and expenditure variables then produces total income

ki

and total compensation to be paid. The difference between the two (assuming that

the pariables input to the model create more total income than total compensa-
/ t3 4

tign) are then left for other pperational exﬁenses (Supplies, equipment, utilities,
// « - :
gtc.) . N . . : ,

]

Broken down into its components, the design of our particular model looks as

follows: ‘

I. Inputs to Model

.

A. Estimated student credit hours (in fiscal year equated
R W i

students) . ’

' . ‘ ¢
B. Desired student-faculty ratio

»
>

C. Desiredmratio of students to Executive, Administrative,

1

and Professional personnel

S

D. Desirefl ratio of students to clerical, office, gechnical,
: \
. , v
trade, and maiptenance personnel

[ E. 'Compefisation desired expressed as a ratio of the base year = .
.~ (1975-76) compensation average .
9 ' . .
, , n
’ ' - / -
\)4 ) 3 v N ;",, 5 /
e . ‘e
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B ' ‘ ,
% F. Proposed undergraduate tuition rate expressed in’$/
. .
l!v‘
credit j
i

. \ A
G. Estimate of the State of Michigan appropriation in

dollars ’

IT. Calculations & Assumptions

; A. Divide fiscal year equated student input by the employee
f 7/ 1 group ratio inputs to obtain numbers of staff required
Do - i .

n ‘(in full time equivalent numbers)
"B. For each empioyee group, multiply'the average cqmpensa-

tion for the base year by the inpuEed.cqmpensation

I3 ’ - i I3
increase ratio. These new calculated average mpensation
N p 0

»
~

ratios are than multiplied by the calculated number of

o -

staff required in each category.

C. The weighted tuition rate for the base year is 4676/
(fiscal year equated student), with ‘an undergraduate
tuiti;n rate of‘$14/credi£: The ;atio of the préposed
underéradu%te Fuition rate minus $14, divided by $14, is
multiplied by $676 and the resuit &é added to $676 to !
obtain the new weighted tuition rate‘perxfiscai year

&quated student. The new weighted rate is multiplied by

t

the inputed value of fiscal year equated students to R
btain projected tuition income. This process assumes |
-~ o ‘ . B v
. i
same mix of in-state/out-statfe and graduate/under-

-

‘graduate credits for the projected year as for the base

’ P ®

K / . .
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year. It also assumes that ‘any tuition increases over
. .

the base year would be applied proportionally to all of
the categories of tuitionm.

- D. The tuition income derived if II C. is added to the

v

2

appropriation estimate from I\E;‘ This sum is increased

N by a fixed estimate of $265,000 fotr "other income'" to .

arrive at a total projected revenue. .

E. Subtract total calculated compensation from total calcu-

T lated income to arrive at totdl dollars for operation. .

?

III. Outputs of the Model ’ ’
A. Faculty positions required : 7’

' B. Executive, administrative, and professional positions
. .
R L4

required ) , . . v
. . .
C. Clerical, office, technical positions~requiréd -

; ' LA
D. Total compensation dollars required .

, E. Total revenue ) ) -

F. Total aollars available for operational expenses other thaplgalaries

ko] - -
E

G. Total dollars available for non-salary éxpenses expressed as a

- percentage of total revenue _ : ) : ) N

’
!
]

In order to facilitate the use of the model and obtain the involvemerit of our

' : . o 2

audience, a worksheet was created. This worksheet listed the actual values
; ST o

of the variables for the base year. It also pfovided cells for the users to

enter their assumptioffs for the seven inputs to the model for the budget yeér

| o L o i

. Qo - ' . '7’
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under consideration. These numbers are then entered via the calculator key-
board in sequence and the resultant seven outputs are displayed in sequence 6n

4 . . [ ] .
\\ the display panel of the calculator. . : .

“«

In actual practice, we also provided for the users several sheets of back-up data .

showing historical student/employee ratios, spread of expenditure between

. L.

- o
salaries and non-sa}éry operational expenditure, and state appropriations.
\

These were .provided in order to give the user the necessary backg;ound to make

realistic assumptions for input to the model. Samples of the worksheet and back-

' ’
1]

up data sheets with hypothetical values are attached as appermdices A-D.

o

The time to produce the program for the model was very minimal, probaply four

hours‘including de-bugging. For those interesfed, the actual program written . .

- -
*

for the Burrough's C3660 calculator ds attached as Appendix E. s

b . - . B °
kY

'
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Our first use of this model was with qur top executive officers. We reviewed

- -

the background data with them and hen: asked them to use the worksheets to
propose assumptions for the 1976-77 budget. By -use of this model, we were able
“to achieve an amazing smount of concensus Wwith regard to the problems of the

1976-77 budget and possible approaches to their solution.k

.

In fact, the top executive officers felt that the mode} would provide an

. M ~

’ Cad . .
excellent educational tool to be used with operationall unit heads and representa-
< . ’ .

.

tive employee groups. We therefore used the model with sevefal of these groups

with interesting results.

Q ; ~ ) t . B
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deal with the issue,«.those that would drastically increase tuition rates had to

.
- - v

A -
When e¢mployee groups entered a 8% or 97 compensation increase factor, it quickly

became evident that this would result in less money available for operation-;

-
.

hardly a viable solution with inflation and spiraling utility costs. Those that

opted for increased productivity by means of increasing student/employee ratios o

had to face the prospect of having fewer employees and the prospect of layoffs.
Those that tried to vary ehrollment quickly saw in, very concrete terms the

resultant effect on staffing and total revenue. Although this model does not
- y

>

- -

~

face the question'of the effect thig might have on enrollment. ) . , <

A

-

)

4 s
- fy .

Our experience has been that a simple, desk-top calculator model can be a very

effective tool to quickly focus the attention of interested audiences on.specific »

! o »
problems and. the net effect of possible solutions. Because feedback tb possible

solutions is very rapid, it can also be a very yvaluable aid in achieving a sense
. & :

1

' ¥
of group concensus. . o
A% .

. . L
.
’,

JThe use of a desk-top calculator model as opposed tqQ a computer model has

4

advantages in ease of ,programming end being ahle to easily transport the calcu-

,1at%r into many different kinds of physical loca§;ons.

: ‘ o i t .
Regardless of whethler one uses a calculator or a computer for the modeling

>
#

vehicle, simple and utilitarian models can providé an efficient method in aid’ of

i

|
\
1
|
|
|
\
|
|
|
|

i

the “human decision making process. If one is striving for concensus of opinmion !

: I P . / e - '
on solutions to quantifiagble problems, simple mode1§ tend to, minimize the ;

possibility "of debate over the model itself and aliows attention to remain on
" L4 / 4 - . .

the problemy/aqd possible solutions. . ,
. ®

©
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‘ C . BUDGET MODEL WORKSHEET .. R 2 ’
- | L £ ~ .
Data Element - "Base Year 1T Function Run* #1. : Run "#2 . Run #3 =~ Run 4
C | (1975-76w - s I . . o T~ .
FYES “ ‘ 6,510 | Assumption = < - b2 . . /,///
. : . e . P 7
S/F Ratio 20.6 | Assumption, - . ‘ . -
- . ) : W
S/EAP Ratio , 62.2 . Assumption ). - © ]
S/COT Ratia 34.6 *Assumption = - . . I . v
x ) !/ . , I3 a N . . &Q *
Comp. Increase 1.085 . Assumption . . R )
(1.xXX) . R O .
Tuition Rate 14.00 : Assumption = TN oo ) .
. . . 8 B
* < _ . S N
Appropriation 9,211,900 - Assumption ) )
Av. Fac. Comp. - 18,117 . . . \
44 . \J. . . .1-
Av. EAP Comp. 22,320 : A . ’
Av. COE Comp. 10, 307 ,. T |
. : . B B /
FYE Faculty 315.20 .Result s > - .
FIE EAP - 104.65 - | Result ° o ; ) .
FTE COT T [ 187.99 ~ [ Result = . S R .
, ) - N . R S nﬁ..u;ﬂ.nw .
_Total Comp, 9,983,890 Result > -~ . . N -
Total Revenue | 13,804,505 Result 5 A n ' ] - e,
“Total CSSM, Eq., 3,820,615 Result 5 . R —
& Stud. Wages - e T ’
Above Line As 7% 0 27.7% Result - T
of Total Rev. ) X _ ‘ .
Not o o T
otes: - i ) . \
. N } LCW
N o >
. j
’ ! ’ B Em




Appendix B
: i,
_Faculty FYE

\\1~

E.A.P. FYE -

00T & Maintenance
Service FYE

P

rYES/Fécﬁlff&\>‘
FYES/E.A.P.

FYES/C.0.T. - M-S

T
'

FYES

. \
. . o
GENERAL FUND DATA. o ) -
: &y
o -
& % '
1970-71  1971-72  1972-73  °1973-74  .1974-75 i
- e .
153.6 1784 21908 - 265.5 - 287.6
51.0 65.2 80.3 4  79.4 “ 85.6
' . K N
120.2 143.9 152.8° 169.9 ~ 172.3
324.8 379.5 452.9°  514.8 . 545.5
STUDENT/EMPLOYEE GROUP RATIO
. /
. [
1970-74  1971-72_° 1972-73  1973-74  1974-75
_
20.7 232 21.7 20,0 20.4.
62,2 60.6 " 59.3 66.7 68.7 '
"76.4 ¢ 27.4 31.2 31.2  34.1
3,172 . 3,948 4,765 5,299 ¢ 5,879
v L
". )",'_ nﬂﬂ . _.‘. ) 'i“ i\
\\\ fep V/ .
11 e
“ ﬁ . ' .
- —_— . .
b
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0

L

Fisgcal

Yaar

1963-64
1964-65
1965-66
1966-6;
1967-68
196869 )

1969-70

.1970-71

1971-72
1972-73" o
1973-74
1974-75

1975-76

t

i
1

62,

—

60.
64 .

68.

73.

DATA ON EXPENDITURES

AJNon-Salary Operational
) Expenditures *

CSSM Equipment

25.3 1.7
25.6 1.5°
25.4 1.8
.29.3 3.6
Y- T 0.9
¢ * *
26 :0 -, 0.4 -
. @2
-3 "o 4 N
@
-
\ - . %“
12 ]
& -a-‘,/‘_ ”

®
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. Appendix D s
. i , ‘
; \
GENERAL FUND )
STATE APPROPRIATIONS PER F.Y.E‘.' STUDENTS ‘
T - , — : " Actual -
o . " F.Y.E. ‘' § Per
e - Year . State Appropriation . Students: Student
1963-64 588,372 - 198 ) 2,972
1964-65 . 1,097,270 : 459 ¢ 2,391
_/ 1965-66 ‘ 1,698,303 1,030 . 1,649
" 1966-67 PER VNIRRT Y 1,298 1,647 *
1967-68 - 1,985,000 1,604 1,238
* . - - * N o
1968-69 . 2,449,068 g 2,066 1,185 .
. ‘fé;iﬁ' .
. 1969-70 . - - 3,058,992 2,498 - 1,225
1970-71 , 3,682,195 ’ 3,172 1,161
% 1971-72 4,5824760 S 3,948 , 1,161
. 1972-73 6,641,000 . 4,765 1,39 .
. L . A
1973-74 , ~ -7,832,600 . 57299 - 1,478, L
1974275 8,483,313 - 5,879 - 1,443
o : N < N
& Budgeted 1975-76 * 9,211,900 - , 6,360 1,448
o . . (Budgeted) :
/ ﬁ%ﬁ’:{ r’ »
: I
w“ r '
| 13




Appendix E
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s 0 ) . s
PROGRAM INSTRUCTIONS ~ MODE SELE:
STEP] iINSTRa DESCRIPTION STEP] INSTR. - OESCRlpTION
Enter f135cal feer
L AT Mimn//m--f 37| M+ . .
» _wJc <o r
. 2 ? . 38 é f't;;c.. m'pd?:sti—'f/‘*‘

3| — i . | O ”

s | H* l|enter 5/F ratio 0| 3 recal) # cor positiens
~ o s e ' s | X '
| L Jstere #tme poritins 2] 1 ) pore gear
. 7 O- - 43 o . ‘ avevraqe, coT

8 b Seaca // en ro//f"cnf' 44 3 co M'pe.‘»\sa.:fl.bv\ ¢
9| —+ ‘ : 5| o \ -
0] M lenter.5fea? ratio ] 7 . .
"l A+ . @ a | Me |
- - S S7ere DAR>® gecar
12| 2 | |sfere W#EAP pa-"'hbm 48 A o co.o—vn_..-l.za—""/.o"
131 O <0 9 | C cl/ear dizplay ..
: s
14 9 /¢c¢.//' gnro//_mcqf’ 50 | M enter comfaq:a..;:ﬁx‘.
5 | = - « 51| M+ .
- S - saT7em
16 H énler "/C o7 ratis 52 ¥ .5;‘: r:¢ ’c‘a»r{::; :’; .
17 M4 " 53| X '
18 3 e 5/‘ re #Cm’ Poﬁ‘;fl;’?.’ 54 *
NE M ] ) ocal Tete/ basec
19 O - ] 55 é 21‘: Core ponsdation
P 7 T, .
20 A reealt/ ,#_1(;4;1)0517‘/"73 56 | A+ .
. - » ; — R SSerec rnes "7:'01"'4./
21 X & 57 é Com pasadlignm
2.1 ’ 81 ¢ clear 4//3;;/1!‘ ]
3| 2  Gverage Ké“" _ 59 | -4 tnrgf;eneu. Paurren
24 z Yyear -f-—cu./ft, . 603 4+ =
25 2z 1 Sa/a ry : | 81 1
% 7 S - = ‘ 621 ¢ - .
27| p1+ | SR 63| .
n 5*"¢ Hasa ﬁ‘r . [ .
28 é : facully coznlps‘gr_&'ftan 64 o
29- ’O> . . 65 o ;
. ) 7
30 | 2o recal/ # EAP posiTrorrs |66 | —
Todm] X ) 67 | =
. 2| 2 68| Z
. 33 2 L Lase - h ) 69 | &« . v -
¥y 3 ( tu;maé EAP 704] o _:_
B 2 Cormpen aifion | o R '
wlo ) . IR | .

A . . 14 : ' (é r}!:;'Lnued)
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Appendix E (Continued)
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9
FEP| INSTR. OESCRIPTION STEP| INSTR. DESCRIPTION STORAGE MEMORIES
73| + = 09| — 0
74 x - .1-;'0 M+ 2
5 Z - m| & S7sre opermTisnal funds # facully
6| 7 12| & V| positions
P ¢ 13| 2 | : o |# &7, .
- Display & Facally . ‘|- poseTions
8| /14 — e TEIPAR 14 H 03/7 075 L;f«u-el al .
STe re ’ ]
/9 ( - FY&S (nercess)| 8| & 3 # coT
BO| & 16| 2. ) postT1ens
b1 | 7 | 4 BN eiives Compensation
b2 | ¢ - 118 O ‘ 4 | rate increase
s{ m+ | : . 19| 3 | 5 Ha s Teitron
P resent TaiTR» Drsap/a o & COT rave in.
Ba| £ rats 'ppor FYyES 120 /‘/ gg_g{:fllyns [‘e,lau'lri,/ I/F YE.S
P O - 121 O ,'\ . 6 Fete/ s
. 77 FaTal reed 5Py, Fora7
B6 | &~ e rafe JEVES 122) & Dz cj_zzz,z:; zatrom Comper "f' o
7| X . 123| 4 . S| Fetat
Bs | > 124 O . Incem<
b 9 racal’ re7a/ f)/fs 125 _7" . B 8 f‘f’/ gfara.ﬁ.oh-/
o | a1 \ . | 126 | A Display TaTa/f nyco{n.\e_ , f(”’/{ l‘,‘,'/“/o ]
1] 7 b;;-:/:‘n :‘gj‘ﬁ_f-“'*' e O ’ 9 gnr&//mm'f n g
2| 2 0 ) 128 & ) . Fyes :
p3 | & Mo ther 120 4 D"le?; *!’:‘" operadns/l  CONDITIONAL JUMPS
e 5= [ incame ” 130| —= 1]2]3]als]|e]|7|ur
bs -0\ ’ tar] o @ UNCONDITIONAL JUMPS
s | © 132 7 |re<ed Tefa/ jncome - glg|o]e|HcC
7|0 B+ = et PROGRAM RECORDING
8 | A7+4 134 4 g"/:"ﬁ' "{,“;"’ iy .
add ofher income’ s ‘
bo | 7 : 135 AFTER LAST @
bQ H en7er "'f'c'/"':’c‘l. 136 . Cleer a// marrsry ' ,
7 stlat% appcapriation . izs INSTRUCTION'IS
i | M1+ / : 137| EP  |End progr=m | ENTERED
A appreprtatIER 3 - :
p2| 7 ts Zathl tnSeme 138 1. INSERT CARD
3| & clear Aip/ay 139 2. DEPRESS |[E=D|
pa | 140 '
s | 7 real/ Fetal tncome 141 ) DFPRESS
5 : 122 REMOVE CARD .
P +<>" " AND IDENTIFY
b7 A 143
8| & recaltl Tote/ ainzaaa%'n 144 |
Q . -
ERIC is
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