ED 180 843

AUTHOR
TITLE

PUB DATE
NOTE

. . A
EDRS PRICE
DESCRIPTORS

(.-S’\m E % m"‘")

¥

IDENTIFIERS

ABSTRACT

*
*

+,

I

DOCUONENT RESUME

Groomer, S

6 ApY

79

Michael
.The Financidl Analysis System:- An Integrated Software
"'Systen for Financial Analysis and Hcdeling.

.

I§ 607 917

4

19p.: Paper’ presen*ed at the Annuml ‘Cenference “on .
Acadenic Compu*ing Applications (Gary, IN, April 6,

1979) :

For a related dgpﬂmen*
copy ava*lable

“"Modéls

*Financial Da*a

-

. MFO1/PCO1 Plus Posteage.
*Computer Programs: *Data nnalysiS° Economic
Educatiqn~ Inetructional Adsg *Ba&hematlcal

.

8

-

-see IR 007 915 -:

t

Bgst

This papev discusses the Pinancial Analysis Systém

A Y

X

*a

Ve

(Author)

‘

i .

\********‘*#*k**#*************##;*ﬂ#****************#******i********##**

Reprodmctions supplied by EDRS are *the best that can be made

from the original document. :
****##ﬂ***ﬁ*#***t#****#***##******t#*####*********#**#*#*****##*******#

-

.(FAS), a softvare systenm for financial analysis, display, and
modeling of Xhe data found in.+he COMPUSTAT Annual Industrial,.
Over-the-Counter ‘and Canadian Coprany files,
“of FAS is also discussed triefly.
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) During the past fifteen years :ithere has béen an emergence of msny
. large machine readable data bases. These data bases have bgen Comple-
r  mented by the tremendous .advancements in computer technology and the . R
utilization of automated procedures for finarcial analysis and display.
- Moreover, ‘there 1s an ever increasing trend toward the utilization of
- computer-based financial data analysis in the educational curriculum,
__as well as for financial and industrial concerns%‘“ﬂk‘ et

. . . C.
Pt L o N LAY et T S S e 4w LAY

. -

. There are,‘howevét, several factors thich limit the role of the
computer in coneert with these data bases d4s a standard part of the , ;
curriculum, While there is a.widespread utilization of computer based . .
. analyses and aodeling in academic research, the same is not true for - .
general classroom instruction and teaching methods. This is. due, in . St
-part, .to inadequate resources such as computer hardware, sdftware and - '
‘ technical support.’ In addition, students enrolled in courses which
b treat the fundaméiftals are seldom able to make use of cemputer based
B ‘methods due to their limited or non-existent background in computer pro-
gramming, computer applications and ststistical methods. .
L J
; A number qf generalized statistical packsges,.such as the Statisti--
cal Analysis Syétem (SAS) or the Statistical Package for the Social Sci-.
ences (SPSS) have removed some of thée barriers assotiated with student
‘utilifation of| large data bases. In nearly &ll cases, however, the de-
sirable displd& analysis and modeling capabilities are ngt: rectly
availa&le. Exemples of these defigitencies would include fin cial st
, .. "ments and cam#afatlve analyses. Moreover, there are siguificant s
. requirements necessary to develop, operate and maintain associa ed data,
' particularly in the situation where multiple large data Qases are uti-
lized. Certainly, there is a need to implement generalized software
specifically directed toward the larger and more significant financial
data bases.’ - . : ;

s T »

One su&h saftware package recently available for use with- the

L . GOMPUSTATlﬂfinanc1al data is the Financial Analysis System. Thus, the
: o purpose oﬁ thié ‘paper is to describe the Financial Analysis System (FAS)2 .
B ¢ : faciligating effective utilization of the COMPUSTAT dkta base ‘in the g’-,
oM elassroom’ environment. R . o
[ " | ' N e :
/ ; ' . : B R
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FAS AND ITS ORIGINS

FAS is a batch-oriented, medular software package of analytical
modeling and display routines designed to facilitate the effective
utilization of the COMPUSTAT data. files. Although relatively new, FAS
is being implemented at both academic and commercial installations.

The COMPUSTAT data service consists of a number of machine readable
libraries of financial, market and statistical information covering
several thousand industrial and non-industrial companies." The data is .
~ available via lease agreement from Staﬁdard and Poor's Compustat Services,
Inc. on an annual, qUarterly or monthly\gpdate basis. Data on the lar-~
gest and most significant companies listed on the New York, "American and
Regional Btock Exchanges as well as Canadian companies are available.
In addition to broad company coverage, the annual industrilal fil §~ccn~dd;
- tain detailed‘ key balance sheet, income” statement and market items by
, _ . individual- companies. FAS.mdy be used to access annual datg fouﬁd on . :
S ' the ‘Primary, Supplementary, Tertiary, Over—the-Counter and Canaﬁian.Files.
- FAS is a software product of the‘Public Affsirs Infarmation Service
(School' of Business and Public Administration) of the University of Mis-
3 souri-Columbia and is currently under exclusive license to Management
- Sysrem Developments, Inc. FAS was developed at Missouri afﬁer three
years of experience and support of several programs developed for use ,
-with the COMPUSTAT data which had specific and limited capabiliaies and o
required a reasonable amount of computer expertise to use. Thus, FAS :
- arose out of a néed to have a broadly based piece of soﬁtware for dis--
'pIay and -analysis of COMPUSTAT data which could be more easily urilized
-/ ' . maintained and enhanced. ,

~ . - F (

/" OPERATIONAL cnmc*r’ims’:rxcs-' . | o : ' '

FAS is written in a highly portable set of FQRTRAN IV consisting of
approximately 11,500 lines of code and has been,successfully executed on-
IBM, CDC, UNIVAC and BURROUGHS mainframes. Becahse of its size, FAS has
been overlayed at- a majority of: the instsllaciop sites. ‘Moreover, most
implementers have found” catalog procedures very helpful in facilitating
user access to this software. ?-% .

. - L

Communicating with FAS is easily accomp{ished via two types of user
control cards: procedure cards and request cards. Key word procedures
are used to tell FAS which display or ahalytical routines are to be used.
The request cards indicate which companiés in- the data file are to he
selected for processing. Procedure cards and related request cards com-

;H{ ' prise a request set. One or more request gets may)be procéssed in a .
given job. The procedures currently avmep%b&e through FA§ are summarized -
on' the next page.3 R hET s .
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COMPUTE: The COMPUTE procedure enables the user to create user i

defined variables. These ‘can be, single variables (scalars) or

time~series variablés (vectors). Using built—in functions, the
user can compute the mean, standard deviation, geometric growth
rate, and arithmetic groyth rate for time-series variables.

AVG: .The‘AVG procedure computes and displays average industry
ratios from-a set of-30‘predefined ratios. :

GROUP :- The GROUP procedure ingstructs FAS to aggregate all of the
COMPUSTAT - data items for the requested companies. This allows

the user tg create industry or composite gype data. - -'A e AL

TNy e e e ] . ' ..

INPUT: The INPUT procedure enables rhe usgé to merge non- CQMPUSTAT
data with 'data’ from the COMPUSTAT files. For example, economic
data such as » or additional company data can be read in and used
in subsequent Computations.‘ : )

LIST' ‘The LIST- procedure instructs FAS to print all or part of the
data for the regueSQFd companies in a tabular form. Through the

use of the ITEMS and YFARS parameters, the user can select specific
items or years. If neither ITEMS nor YEARS {s specified, all items
for the last ten years are printed in an organized data list format--
all items grouped by type, i.e., income stetement balance sheet

etc. ’

OUTPUT , The OUTPUT procedure enables the user to write out, to any.
peripheral device, user specified data in a user specified formet.
For example, computed variables such as ratios along with COMPUSTAT
data gtems could be written onto another file tocbe processed‘by
other user software.

PLOT: The PLOT procedure produces a two-dimeneional plot af two
user spetified variables. The number of rows can be controlled
with a ROWS pdrameter up to a maximum of fifty rows.

hY

PUNCH:. . The PUNCH procedure enables ;ﬁé‘user to write to an auxiliary
devicek an eighty column character record y——normally direcged to a
card punch. This procedure does not require a user specified for-
mat and is provided as a convenience to the non-programming user.,

RATIOS The RATIOS procedure is used to request the default 'set.
of 30 predefined financial ratios or.a user specified subset. Li-
quidity ratios, asset ratios, efficiency~-ratios, profitability. ratios,
end leverage ratios comprise the 30 predefined ratios. ";{f

RECORD-~ The - RECORD procedure is similar to the PUNCH procedure;

' " however,. the aata record is writtenwdn binary (via.an’ unformatted

FORTRAN Wﬁira) /




. .REGR: The REGR procedure alllows the/user to estimate multiple
) ‘ regression models using ordipary lekst squares.| The correlation
matrix and related descriptive scatistics can ¢ tionally be printed.

"REPORT: The REPORT ptOcedure is used to generate any one of three '
s:andard reports to display user specified data. Report layouts

- provide flexibility for the display of data for multiple years,
data items, and companies. \ .

- ’

SCREEN . The SCREEN procedure enables the user to select companies
’ : based upon user specified criteria. Examples would be selecting '§~
e @ = - gily thoge comp¥nied from ‘an™industry that had sales in specified
\ : years -greater than a given amount, selecting compariies that had a .
| e P/E ratio.in the latest year greater than a user specified value. P
v STATEMENTS' Ihe STATEMENTS ptogedure is used to generate inccme ‘
statements, balance sheets, and/or source and yse of funds stste-
, ments for specified years for the requested companies. :
t ' e
TITLE: The TITLE procedgre permits the user te print an 80 charac~
ter title at the top of each. page of the ‘FAS output.

TREND The TREND procedure instructs FAS to. prepare a trend
analysis on a predefined sét’ of variables or a user specified set
of variables. The trend is estimated using ordinary least squares.

" Both a linear trend and compound growth rate model are est;mated
for ﬁbe requested variables.

These procedures can be qualified for greater flexibility, thrdugh the
use of keyword parameters. For example YEARS is used to specify a
specific year or years for time series variables. . a

In order to make effecxive'use of FAS, the user must be familiar
with thé annual data record found on the industrial file(s). An indi- -
vidual company record contains the following information.

1. Industry Number
2, CUSIP: Company Number (Issuer Code)
3. CUS{P Issue Number and Check Digit _
4. File- Idencification Code .
5. Eﬁchsnge Listing and S&P’ Index Code
6. Industry Name (Alphabetic Field)
7.. CompaefTName (Alphabetic Field)
8. Stock'Ticker Symbol (Alphabetic Field)
‘ : 9. Fiscal Year Frd%Month of Data for Each of 20 Years.
| ' 10, Data Yesr
: ’ 11. Special Treatment Foetnote Code for Each of 20~Years
12. Update Code (0,1,2 or 3)
13. Annual Pootnotes. Data Array of 35 Footnotes for 20 Years
14, Dsta Array ef 135 Items for 2 Years

»

-
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FAS reads the entire record for each company requested., The user
can address selected parts of tlds,record through the use of reserved
words. For example, the dhta matrix is accessed with the reserved word
D. Thus, a specific item for a specific year “would be D(2,75), indi-

cating that the secopd data item for 1975 is desired for utilization in o

any of the respective procedures. ' 3 ..

. -~ .

© The ability of the user to display a significant portion of the AR

data as well as many Telated relationships is best exemplified in the, ., - i

"default output.”.. Thig output is.a ¢hirteen page listing, part of which'
is presented in ﬂigure 1, apd coqsists of the fbllowing

v A. Organized Data List. The organized data list contains all
135 data items plus 13 derived ifkms for the last ten years.

B. Ratio Analysis. Here FAS computes 30 predefined ratios. ~

'C. Trend.Analygis. FAS coeputes,least squares trend for a
. selected set of items and raties. - —

Moreovi \the user need provide only a request card (no procedure cards)
to sec this default output. *

" The ab ity to organize this data via financial statements is an

"important payt of any financial analysis, The user may easily generate

financials with the (STATEMENTS) procedure. Industry composites, which
would take days to.collect and compute, are easily provided by AVG or
user supplied COMPUTEs, GROUPs and SCREENs. This is a further indication
of the flexibility of FAS. .. e

_For the user who wishes to undertake modeling applicaclons,:REGRES~ e

SION and TREND are available. REGRESSION, foy instance, provideés exten-
sive distributional analysis for each parametfr. In addition, the I/O
capabilities afforded by RECORD, INPUT, and OUTPUT provide very easy
access by FAS to foreign data or to make available COMPUSTAT data for
processing by other software systems.

EDUCATIONAL UTILITY OF YAS

In 'the academic community, ‘the display, analytical modeling and I/0
capabilities of FAS seem generally sufficient to make frequent and effec~
tive use of the COMPUSTAT data base. Although there is an increasing
trend toward more available and up-~to-date computer resources<at the
Jlarger colLﬁges and universities, this is not true in all instances.
However, users of FAS would find it very desirable to have additional .
capabilities which includé a prompting, conversatjonal form for inter-
active use and extend FAS so that it could address the quarterly data
files as well. :



-y
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The increased availa&ility and usability of software systems like

"FAS 1insconcert with 1arge:data bases suggests that students with poten-

tia} careers in buS}ness, particularly in accounting and finance, should
;ndeed be.exposed to this type of software and data. Recall that FAS is
heing utilizéd in commercial as well as academic circles. Ite is unlikely
that” any interest in the utilization of,pomputer based methods will fol-
low sdgﬁents into their careers unless they have been academically exposed.

Moreo

a aorrespcnding activity in thé& educational curriculum.

o : i : S ‘ '
.P ‘ . .~ - . . . ) l .

el

, r, the gver increasing utilizatian of both time-sharing -and-eom—- -~ .. L
) pu;ér service vendors for data-analysis, modeling and evaluation suggests ’
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TICKER SYNBOL3S, BCC
" CUSIP ISSUE NUMBERS

AND ADVANCES
~ YO".OTHERS

Ly s

2
NORK

. +000%
.0001'

«0001
«00012
«000%
. «000%
.DQQ&
«0001
«0001
«0001

‘MNS

. 31,5730
26,6970,
- 265,2600 -

300.6570

- 27142920

159,192¢0

84,3640

70,0050

58.0240
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ANALYSIS SYSTEMN " REL 4.0 L MOD O -
COPYRIGHT MAY 1978 =~ MSD» INC. . A DEFAULY LIST!NG OF BOISE CASCADE CORP.  * :
INDUSTRY MAMES Luuasﬁ 4 %000 PRODUCTS CUMPANY NAME: BOISE CASCADE CORP
INGUSTRY ‘NUMBERS ° : _ COMPANY_ NUMBER:
FI@R CODE: PRIMARY INDUSTRIAL FILE AND S8P 425 INDEX
EXWRANGE LISTING AND S&P INDEX CODE: NYSE AND IN THE SgP 425 INDEX .,
sos F°°'"°‘$§A§" , THERE ARE SPECIAL TREATMENT FOOTNOYES FOR THIS conrnnv
$ 5
. FOOTNGTE NUMBER: 4 / | | .
. ‘ ORGANIZED ODATA ’L 1857
' ’ "==-:-=a===3“"“‘”‘“::.-""==:==:=ﬁ525§&
A
B e O S ves BALANCE SHEET ITENS - ASSETS .01; @
} : ‘ . .f-'iz’ L 1"‘ ‘:%"ﬂ e .IB’QM“NM‘ ".‘__‘~__‘. — . 16 .
. END QF, . RECEIVABLES . T
: ' FISCAL v o - (ESTIMATED R R || i
YEAR *  YEAR CASH RECEIVABLES - DOUBTFUL) xuveﬁtonxes , NATE&IALS ‘
_ - NNS I . MMS : : MMS
67 DECEMBER .18.1000° 88,000 +0001 . 91.9039 001
68 ~ DECEMBER 10,5000 95,708 . «000% 112,2000" qox
69  DECEMBER 90,5430 228,84330 2.4720 £61,3650 85.9370
.70 . DECEMBER 97.7530 219,9580 " 245660 167,.3180 8644990
71 | DECEMBER 7849410 214.8380 | 5.0300 194.9280 1023640
72 DECEMBER 7142670 .., - 170.1960 2,8750 180,4100 95,9560
.73 DECEMBER 186,7510 *141,4060 ° '2,8000 195,7250 103.,1230
74 DECEMBER 92,6720 ©129,7350" 2.7810 248,6220 145.9480°
75 DECEMBER 34,07%0 140,0770 2,6090 263%,8520 151.4640
76 DECEMBER 105,.2860 "204.6750 2,2330 '333,3260 o 17448370
. 68 'y 7 -8 ' 73 .
CURRENT CURRENT consrgﬂcrxou INVESTMENTS IN xuvssrntnxs N
ASSEYS ASSETS PLANT- PLANT= , AND ADVANCES
YEAR {OTHER) T LTOTAL) 6ROSS NET , PRQGRESS(NE?) Y0 SUBS.
MMS MNS MMS MMS L EH MMS
67 +0000 204,0000° 563,9000 403,3000 +0001 11,2320
68 .0000 218.4000 554,4000 363,4000 0001 48,8920
" 69 0000 480¢3410 B44,2820, 560.7330 0000 81.2790
70 «0000 485.0290 s+ . 9u8,0570 643 4470 + 0000 « 0000
71 «0000 488.,7070 1040.7260 -702.,9410 + 0000 «0000
© 72 83.4290 $05.3020 907.4320 585,1830 0000 5509660
73 0000 523.8820 891.2700 560,8240 +0000 67.7850
74 0000 " 471.0290 £016,9840 © 655,5680 +0000 7648400
75 «0000 436.,0000 -3169.,1870 ~ 85,4240 « 0000 Bi.3250

Y, ————t e

N -
PROCESS
NNS

78
F!NfSﬂEﬂ
6000S

000}
0001
« 0003
0006‘
« 0001
+ 0001
. «0001
» 0001

‘ + 0001
« 0001

33

INTANGIBLES

NHS

«0000
«+ 0000
« 0000
« 0000
«0000
« 0000
« 0000
« 0000
«0000
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* INDUSTRY NUMBER: 2400 o COMPANY NUMBER: 97383 ' . Tet 0 CUSIP ISSUE NUMBER! -~ 103
R ‘v-'n;_ o Pea suaaa DATA gavxosf' o . \M’f o e »
| a8, 26, . 2 R e 29 o o
LT s : o ¢ASH\FLOI . PRICE/ = = COMMON STOCK =~ : o
. PRICE/ . DIVIDEND | ggvxoaun . . " PER . « oy CASH U HolDER - - o -
YEAR  EARNINGS . YIELD AYOUT- * " * SHARE' . 'Frow EevstYy - 0 Y -
.81 20.s250 Coee09 . gpusie " 3.8086 10,0139 ° . g,sees . ,\ l
'y 68 27,2588 . e3823 TS5 S H,.0043 : 15.2678 1S.6083 .
69 . 29.5543 3226 19,4870 3,9126" . 18,2315 . 2648567 R
70 39.8707 5405 21,1084 . 246756 16,9471 e 27.9918 .
71 ~156250 1.3333 «20,5021 4308 ' L 43,5491 2542637
72 . 8,62R0 | 1.1236 3.7072 2.657%. §,186% /1946538 - g .
73 $,7578 © L9164 43247 Y5308 3.0323 . . 2u,511 - L .
78 2.9915 441619 12,4903 5,1618 2,0343 .27.6868 ' . -
75 10.9375 2.5905 28,3606 - .. g§,0708 © 5,8036 29,2575 | S
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