4447 ABM2RY g3y

o 44 (AHTYZ thety AAu Yarta)
A %3 (ZPBAUY AQE AP AEATLA)






A1 A4 £

1950 e Fitell A Fo® AEFHY AFEIL BFEHI] AR o, FBIE
(Information Technology)<& 71| thadt Fofol g St 53|, 7d&
# ¥l (Personal Computer)e} U LT Egloje] AL J|goire FE7E A S
t% A eI, HIode LA FFog FRI|I&E L= WA 7=
ol2glct olgl3t FE7|Ed tiydd o ol vz I FHNX g AR
T o2 AU AL 2 F9Y st HEIPA 2% (Expert System:ES)o]
t}. [Tyran & George, 1993]

o 2]l o] Ax A®(Knowledge-based System)o|2}i%E Eel Q= HEjA A=
L 5Lk HEAAE I Fok] JEVNE e Y53t AMAYeT #AFE
A Fo2H, HEIIL ohd W A Eol AE/NE WA Yux AEIe} 2
< AEREE ¥ 4 oA=& I = HHE Z2¢Wolch [Bonnet, Haton &
Truong-Ngoc, 1988] A EI7IAABL 1950dcl] B AFEo|& °]3'-2]—.5— Artificial
Intelligence:Al)2] ¥ {8 Bolg wWAF o on, 2ol AAAR WAL

(Decision Support System:DSS)2] %} Hofg Aozl 7 9 }

HETM 2L Z9, 3y, FREAAH, Az}, Adxyoly), #ah, A, o3
T TR G Aol HEE don(R 1 HR), FEIA] A HE= £
¢l ¥HE(Basic Activities) 34 (Interpretation), o|&(Prediction), At}
(Diagnosis), d Al (Design), A¥ 4%l (Planning), Z+ Al (Monitoring), Tt 7
(Debugging), < &|(Repair), ZJA](Instruction), EA|(Control) H2 HW=F L}y
E 4 9tl (X 2 22 )[Waterman, 1986]

l>

L o

¢

CE 1> FE7M2RY FHEEopst Al&” i

g 3d9 A& )

7 g CORPTAX, K-FOLIO, DAS

3} 3} CRYSALIS, DENDRAL, MOLGEN, SPEX, SECS, TQMSTUNE
ARE A A PTRANS, BDS, DART, XCON, YES/MVS

Az oz ACE, IN-ATE, NDS, TALIB, PALLADIO, REDESIGN, CADHELP
URIRRES Y REACTOR, DELTA, SACON, STEAMER

= A} ADEPT, ASTA, HANNIBAL, RTC, KNOBS, I & W, HASP/SIAP
2 Ay ELAS, LITHO, HYDRO, MUD, PROSPECTOR, DRILLING ADVISOR
9 & MYCIN, VM, GUIDON, PUFF, SPE, ANNA, ATTENDING
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SR 2> AIL/NLHEY N28F A2 6

g AlAE B

3} = DENDRAL, CRYSALIS, TOMSTUNE, REACTOR, ELAS, WM, SPE, ASTA
ol = IL&W

2 TH PTRANS, DART, ACE, IN-ATE, HYDRO, MUD,SPE, PUFF, MYCIN
<} Al SPEX. SECS, XCON, PALLIDIO, ACES

AY 4 TATR, KNOBS, TALIB, PTRANS

2 A PTRANS, YES/MVS, REACTOR, ANNA, WM

Tl W 2 MYCIN, VM, DRILLING ADVISOR, DELTA, ACE, PTRANS

4= 2] TQMSTUNE

2 A CADHELP, SOPHIE, STEAMER, GUIDON, ATTENDING

3 =] VM, PTRANS, YES/MVS

AENA 2 isls WH 22 E Prolog, Lisp, C §2 M& T2y dojE
Abgste] M RE FAY FAo we ARIMLHRES FHE £x A, 2FA Y
om zAlWo] A(knowledge base)E |83l HEIIA ARe] ZtFojol & BE 7
2 2tF3 9l AEIIA AR E(expert system shell)E o] &3ty &Y % g}
Tt Azpe] el FAAE AN we A4S MUY 4 Qdrks Al A= uwt

Holl, Fxh= Al vl&, =¥uols FAFolelx Aol olrh.

& AT Turbo-PrologE T3l 23 thifAA ERY 4 o= AEF7HAEL
AMAENE Rty et ol ¥ BEAE Sl Al 1 A MEo oo A 2 %} AU&H
THAETIA AR ol UGB MAZ A AR AUAYE dgsta, A 3 3
AEEAAETIA L] A8 flold s ¢ ASFAAEIANAEE AHESHE WY
& AE T3l HAHET vxgez A 4 F AEdM = AEFAAEN 2"
UA B Goze] Aol chsl At

A1E AP LR Y

| A8 thg MTHAE AX siggict, (Mockler, 1989)

- A AR YR E £ (analyzing) TTH(l ©A)

- AR PGB E& 2 F/3 (decomposing) ¥TH2 THA])

- AlAElS T ¥ (inplementing) T3 THA])

mhetd Eare] ofF REojAE ALHNAEAA AR AUNFES 91 2 A

[t
=
»
lo
fet
%
Bl
N

M
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2 AduEch ©, 1 wAY dAEAERY EHLAE MEFHA AvteleDd g o

1. JAEB3%Fe] EMTA (1 @A)

D% E2H ffA AU FAFAE 2F AT dFo A2 drh H2,
Al Z 2] 2FAtgol ol f=| A Dol tiyt o] A QI YEL thiFAPol FH3] wof
w3, dfZ2EE 317 siMe dRAdd JIdE ASLEE Fotsor sted, o
Y ALHINAFE 25 FLAFAI MAAR U] "iFolvt. FRFHE A4l
AFE B & JYFUE ) Hokx|wh, dubHeog AUy Eo] A& BIE
U+ UAS B By xS 27 HelAe A 39 o]y F¥ol et
71 w2l ol Wl i@ yyol H= Eich

oy, #d3] FAFH= A 2FE FAFHA JhUctH A oloprstA =
ek A, shutiie FAFHAAA AEFAAETMA2EE AP e A3}
A =k A ALt iyt FAFH Y AIEAANE F FEY AE/M &S
ddivid, AYBAE] of AAWE F uvix| FAFHNe ol MEHIE A Y
T & Zola, Jed FAFTHY dFFHE &olF Holetes Zoj surix g F
Folddrt, FAFAE JhciN e F o] Elgsitin woda, whety Fage A&
BARAEIMA 2 E ANYsr| 2 A8t

CE 3> ASHNAENANLY AUYZEHE] A

—

5 R:3 Aol A8¥7tE ¥ + AUA ¥}
YAEZ 72 AR &o] GAEE ol Yol A hF-F ¥t chFALH
71 ol A ARdsiof & Aol glew o3&t
£ 7 A ¥ 1t R7IE iR 71gel EAtskr] ¢dotof gt
2. AL chF g5l alojof &},

3. ARAFIGY HEY BHE AW Ech

EA 54 A Ig e AFelEE AT U3 vzt
o o H A 7Ide AFAE, gAY 2olE
3 2 & 1L 0387148 EAd7bedE ¢ & s AEHR2RS

d A gtet.

2. AFEEEHE ¥ 5 UAEF AU,

3. URSUZ I -ol FAF A GlA Adshol ¥ A S
dHE + AEH M2 dACL
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olF AFUZ JhUTtHE FREHE 213 FAFH A% olobr| & AR, 2
of wiet Fhucid = AP MAEI A A0 Lz ME] e E F 33 o] Fest
gdrh Zela Zhdci s FZ AL HeE B FASHAUL AEBItE ¥ o A}
£3}= 2] Al (knowledge)o|L} BIgt7l & (judgement criteria) 5& dohugdz, ol& 79

M E(rule)E st
2. qrAtAB YR AFEAEA (2 TA)

BHEM BUR YW, tio gt AAR U] A= 4L A7 Ag e}
Ao AFEE AP 17 YA o 7tR] =4 H Q] = (graphical tools)&
A&, old3t E=F(tool)BE F2A AT (structured situation diagram),
2 4 % (dependency diagram), ¢JA}ZA A X (decision chart) & & 4 glr}. o] &
= dFE FE5E JAEFEE AT

1) #< % (dependency diagram)
%< X (dependency diagram)3t A|A®IE AUstaxt st EHE Y gAE3 Y B
£t REE ulH(alternatives), AIAZY 2zt wAAMY JHed iyt
(alternative values), 2JAlZA %o oy BRE AANYE, A2 Ao AEHe= &
(rule) & =AF o2 YUY Zojtt. wetd FHEE BE 2 EAYda #HY
v RE A, A HZAPY, FEAE 5 ¢ 5 Ut
DeYol N o] Folxt A8WINE FHEL UehiR 27 17 2t

<Oy 1D ALY tAA e F<4 5 (dependency diagram)

profit before taxes|——|rule pretax profit [—@ K
/total assets 43-45-
profit before taxes rule return{on tan-
/tangible net worth 48-5 gible capital)
rule overall
1-5 per for-
mance
net sales/net fixed
assets —— © - compatible
rule assets - incompati-
46-47 ble
net sales/total E—
assets net profit ——m——
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cash flow/total
debt

retained earnings

/total assets

rule

(2]
t

—

(=]

(company’s)

solvency

cash/total sales

total debt/total ———

assets

earning before interest

and taxes/interst

cash flow/current mature

long term debt

- solvent

(bankrupt) within 1 year

(bankrupt) within 2 to 3 years

(bankrupt) within 4 to 5 years

/

rule \\\j:>
11-13

s

coverage (of debt interest|———@®

and principal)

N\

quick ratio

- both
- interest

- none

rule

(firm's) liquidity —®

17 - 20

current ratio

days inventory

- minimally
- unacceptable
- excellent

- crisis

rule
21 - 23

sales/receivables

(turnover of) ——®

inventory

[
(3]
—
o~
1

- insufficient
- acceptable

- excessive



sales/receivables

days receivables

sales/working capital

depreciation amortization
and depletion expenses /

net sales

total debt / tangible
net worth

rule receivables e (6)]
24-27 e
-~ mismanaged
///////// low
del inquent
acceptable
rule 28-31 working capital )
- "//
—— -

insufficient
adequate
inadequate
crunch

rule 32-33

A

/
e

//////

depreciation(amo-

rtization and de- +——O

pletion expenses

\;
\\

below

average

fixed assets / tangible

net worth

net worth

0

rule \\\\\\t:>
34-37
/

lease and rental expenses

/ net sales

\

undercapitalization
safety cushion
zero

rule

officer’'s compensation

/ net sales

38-39

lease(and rental

expenses )

Y

normal

excessive

/

rule \\\::>
40-42

(officer’s)

compensation
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®—————rule 60,61
@—————rule 56-58

\\
®————rule 52,54 ”’/:::::=~

©————rule 77-79

E————rule 75-76

|

'\\\

rule 59"‘\\\j:::i:::=’
S
\

—

.
L—"

\

e

S

b

.

o

b

\
rule 53,55

—

o —

\\\
//>

S

/>

——
rule 72-74 —
S
T
rule 68-71

-

\\
rule 65-67

—
\

——

T—

/

rule 64 “iji::::=~
e -
'_\\

e——
rule 62,63

e

ke
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reallocate discretionary
assets

correct low return on
fixed assets

merge with stronger
obtain more equity cap-
ital

increase organizational
efficiency

increase prices

sell off assets to cov-
er principal payments
immediate infusion of
cash

obtain short term loan
increase inventory
introduce new products
increase sales

reduce officer’'s compe-
nsation

find cheaper rent
renegotiate-lease-to-
lower-payment

increase equity-invest-
ment

increase amortization-
time

increase cash-sales



2) ﬂ*}@%i(decis.ion chart)

dxt, F<%x(dependency diagram)7t ZHFE 2 Lhd JabAF Y 2 wiAE R oA
8 X (decision chart)E 13t} YA Ho 2 YAARFEE F&ETof LENG AbzHg o
=AREE Je|A "Hoh weld, 23 19 S50 std BF 2649 dAAIEE
I3 ofF 3}, 7]l Anby Qe A3} (overall performance) B 7IgtAof thst oAtz
B=rt AA ) (E 4 HR)

{ ¥ 4> overall performance B 7}¢tA 2] 2]A}H B 5 (decision chart)

Rule No rule 1 rule 2 rule 3 rule 4 rule 5
pretax profit effective effective ineffect-

ive
return on tan- undercapi- acceptable deficit under -
gible capital talization employment
use of assets acceptable acceptable wunaccept-

able
net profit acceptable acceptable
overall- compatible compatible incompati- incompati- incompati-
performance ble ble ble

3 AaRTHUA

oA}t TAE HAR AlA¥S FHE Aot £ dFe FEe A8}
ZhA| A®1E Turbo-Prolog 2.0& ©|&3to] IBM PC 4860 A 33t Ap&x}(Al
H)2] Hol& 3l AMEAF JEH oA vlF(menu) WAL 2ASIE, FE
B3 JdZAYY (forward chaining)& APt AA T2 P HkS %

vhgh).
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A3 PRy AY

A SH LA REIIA AR ARG siME 2 ZE 38 “Loan.pro”s} HwE ¢
3t 3] T2 MQ “Menu.pro”?), 1|3 A% X T 73Ql "Loan.exe” 2] Al7}x] mtd

& 71E3 o8 7R glojof Frt

<ag 2> AEHAAZIIA2EY F dF

o

Expert Loan Officer

< I want to evaluate >

1. Pretax Profit

2. Return on Tangible Capital

3. Use of All Assets

4. Company’s Solvency

5. Coverage of Debt Interest and Principal
6. Firm’s Liquidity

7. Turnover of Inventory

8. Receivables

9, Working Capital
10. Depreciation Amortization and Depletion Expenses
11. Net Worth
12. Lease and Rental Expenses
13. Officer’'s Compensation
14. Overall Performance ( 1-3)
15. All Items ( 1-13 )
16. Quit

AARE F3A171E 38 28} Zo] 16718 ¥&JEo2 F4H F ufrt el
A& AE7Y 2palo]l EAstaiat st ¥HE 5 tiwolAd A3t Enter 71& X, A
262 Y PF F4E 2% dolEHE JPY A& 27Ut AEAI Ajad]
of g o] utet HAIA dlolElE YYIIYE, A2 Y dol"HE Az (A4
Bl §)3t] AlgztollA @& A A sE )

& &ol AH&A7E 71 A EsY(solvency) & B8t 4L A Roles, A F
H f-oll ] “4. Company's Solvency”& AEi¥ct Tid, AARL 72 AES
(solvency)& B7isted eyt dHY ARYEF sy AEL 31A Hep, o
o Bzl st 71d e F 3 Eo] 5,000, FH27E 50,000, §Holelo] 70,000,
Z-2pato] 500,000 798 AM&xt ¥ flv= 2y 337 Frh o]F}A A& U Y
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FEE o1 &3t Bl &(ratio)& A, By Ffds JAHF} vlag o}
A2 g(ddoulel it Thssdel dltt) & AlAlsEnt
AJAEe] AL miX 2 =A(D0S) HElE Eolrtnal st Afol:s F uviRolA

"16. Quit"& A =sict.

oo %

<y 3> 7149 AEBESY(solvency) B71E f13 d49 4
Expert Loan Officer

Input cash flow : 5000

Input total debt : 50000

Input retained earnings : 70000
Input total assets @ 500000

—> The company could be bankrupt within one year,

- Hit any key to continue -

2

ol 4 & Turbo-Prolog® ol &3te} A1 WM E A ARG AAusidrt. & A
o 23] thREAolA ARG ARAHNE HAY W A&
Z 58 971X 8 E(rule)® MBY Zolu}, £ AARE 2R
& AYs) 2, ALl Way vjALoIY v 5 oAl
of @E HAANE AAls F7] fBol ALBIlol thyt A Aot A Y
AEAEE ubx] AEILe} Pol AEWIE ¥ 4 g Folth
2 A A"oE The 2 ¥rx EA o] adth. x|, ARraAgo) 7|
BAAY T2 B 3253} Yo AEsES 23 A& ot} 1y,
He duksdg %3y Rstdrt. S, eEYE 2§ AL WHsn
Zo] A4t} B(rule)® o wal Walo} . metq B AARS B
Z3E Zlo] Wiy, AL & WA/NSL %3 Rsla Q)
LBt J1de AR a0 vARHA g4 LEE oo g
WA SWANAE AR 4TS DAL U, B AALE o
of AFAL gAY BASNEE AR rt. xAF dAFojME
Adsiol & Bez AT

i
2
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e

o
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o
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/ deskaeskasoks kol sok ok sokoksoksokokoooksiokook sk sor SooloRkoaklok ok ok ok /

/% Prototype Expert Loan Officer %/
/% */
/% program id: loan. pro %/
/% date: 1993. 8. 15. */
/% */

/st ok ok Rk ok Rk ok okl ok ok sk sk sokorskoiolololok /
code = 5000
nowarnings
/% s sfesfe st sl o sk s ol o o o sl s o ok sl ok ae o ke ok i o sl e ol ke s e sl ool ook sk kil ok e /
database
/%o kR ook ok sk Rk sk ok ook ol ok Rk ok /
is_fact(symbol, real)
/ Fsekokook kool okl oloook ko koo Rk ook ok okl /
predicates
/ skl skl R ool ok SOk R R R sk ok ok dolokokok /
start_loan_advisor
loan_advisor
process(integer)
pretaxProfit(symbol)
act_pretaxProfit(char, symbol)
out_pretaxProfit(symbol)
solution_pretaxProfit(symbol)
return{symbol)
act_return(char, symbol)
out_return(symbol)
solution_return(symbol)
assets(symbol)
act_assets(char, char, symbol)
out_assets{symbol )
solution_assets(symbol)
solvency(symbol )
getvalue(symbol, real)
out_solvency(symbol)
coverage(symbol )
act_coverage(char, char, symbol )
out_coverage(symbol )
solution_coverage{symbol)
liquidity(symbol)
act_liquidity(char, char, symbol)
out_liquidity(symbol)
solution_liquidity(symbol)
inventory(symbol)
act_inventory(char, char, symbol)
out_inventory(symbol)
solution_inventory(symbol)
receivables(symbol)
act_receivables(char, char, symbol )
out_receivables(symbol)
solution_receivables(symbol)
workingCapital (symbol)
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act_workingCapital (char, symbol)
out_workingCapital (symbol )
solution_workingCapital(symbol)
depreciation(symbol)
act_depreciation(char, symbol )
out_depreciation(symbol )
solution_depreciation(symbo!l)
netWorth(symbol )
act_netWorth(char, char, symbol )
out_networth(symbol )
solution_net¥orth(symbol)
lease(symbol)
act_lease(char, symbol)
out_lease(symbol)
solution_lease(symbol)
compensation(symbol)
act_compensation(char, symbol)
out_compensation(symbol )
solution_compensation(symbol)

/% overall */
netProfit(symbol)
act_overall(symbol, symbol, symbol, symbol, symbol )
out_overall(symbol)

output(symbol, symbol, symbol)

pauser

verify_ab(char)

verify_abc(char)

max(real, real, real)

min(real, real, real)

/ool ook ook kR kiRl ok ok /

/% Borland's add-on menu module. */

/e ok sk ok sk kol ok sk ok ok ok eokoleok /

include "menu. pro”

goal

start_loan_advisor,

/ sk ookl skoR sk ok okt aol okl ok skl kol kool ek /

clauses

/el ok ook sl ok ol sk koo ok olokololok kol kokokok /

start_loan_advisor -

makewindow(1,112,7, "< Expert Loan Officer >",0,0,25,80),nl,nl,
write(” This is a Prototype Expert System to advise the novice loan officer.
"), nl,nl,

write(” You must answer a series of questions.”),nl,nl,

write(” Then, Expert Loan Officer will analyze the company’s overall perform
ance”), nl,

write(” and provide the recommendation for the better management.”), nl, nl,

write(” Press any key to start @ "),

readchar(_), repeat, shiftwindow(1), clearwindow,
loan_advisor.

loan_advisor :- clearwindow,
menu(4,12,7,7,[” 1. Pretax Profit”,
" Return on Tangible Capital”,
Use of All Assets”,
Company’s Solvency”,
Coverage of Debt Interest and Principal”,

o W N
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6. Firm's Liquidity”,

" 7. Turnover of Inventory”,
8. Receivables”,

" 9, Working Capital”,

” 10. Depreciation Amortization and Depletion Expenses”,

" 11, Net Worth",

" 12. Lease and Rental Expenses”,

" 13, Officer’'s Compensation”,

” 14, Overall Performace Only (1 - 3)7,

" 15, All Items (1 - 13)7,

" 16. Quit”]}, "< 1 want to evaluate >”, 16, Choice),

process(Choice), Choice = 16, !.

process( 1) :-
process( 2) :-
process( 3) :-
process( 4) :-
process( 5) :-
process( 6) -
process( 7) -
process( 8) :-
process( 9) :-
process(10) :-
process{11) :-
process(12) :-
process(13) :-

process(14) :-

process(15) -

process(16) :-

pretaxProfit(Status), out_pretaxProfit(Status),
solution_pretaxProfit(Status), !, pauser,
return(Status), out_return(Status),
solution_return(Status), !, pauser.
assets(Status), out_assets(Status),
solution_assets(Status), !, pauser.
solvency(Status), out_solvency(Status),
retractall{is_fact(_, _)),!, pauser.
coverage(Status), out_coverage(Status),
solution_coverage(Status), !, pauser.
liquidity(Status), out_liquidity(Status),
solution_liquidity(Status), !, pauser,
inventory(Status), out_inventory(Status),
solution_inventory(Status), !, pauser,
receivables(Status), out_receijvables(Status),
solution_receivables(Status), !, pauser.
workingCapital (Status), out_workingCapital(Status),
solution_workingCapital(Status), !, pauser,
depreciation{Status), out_depreciation(Status),
solution_depreciation(Status), !, pauser,
netWorth(Status), out_netWorth{(Status),
solution_netWorth(Status), !, pauser,
lease(Status), out_lease(Status),
solution_lease(Status), !, pauser,
compensation(Status), out_compensation(Status),
solution_compensation(Status), !, pauser.
pretaxProfit(Profit), out_pretaxProfit(Profit),
solution_pretaxProfit(Profit), pauser,
return(Return), out_return(Return),
solution_return(Return), pauser,

assets(Assets), out_assets(Assets),
solution_assets(Assets), pauser,
netProfit(NetProfit),

write("\n\n Based on your input,\n"),
act_overall(Profit, Return, Assets, NetProfit, Status),
out_overall(Status), !, pauser,

process(14), process( 4), process( 5), process( 6),
process( 7),process( 8), process( 9),process(10),
process(11), process(12), process(13), !,

' /% end of consult */

V2233333333333 33233 333232333333 3°3 9
/% process( 1) : pretax profit %/
/ ok ok ok ok skl sk ok Sk dok Rolory /
pretaxProfit(Status) :-
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write{” Percent profit before taxes to total assets\n\n"),

write(” a: average or better\n”),

write(” b: low\n"),

write(” c: negative\n”), readchar(Response),

act_pretaxProfit(Response, Status).
act_pretaxProfit('a’,Status) :- Status = "effective”,!.
act_pretaxProfit(’'b’,Status) :- Status = "ineffective”,!.

act_pretaxProfit(’'c’,Status) :- Status = "deficit”,!.
act_pretaxProfit(_, _) :- beep,nl,

write(” Invalid response. Try again.”), readchar(Response),

act_pretaxProfit(Response, Status), !, nl.
out_pretaxProfit(effective) :-

output(“Pretax profit”, "shows”, "assets employed effectively”),!.
out_pretaxProfit(ineffective) :-

output(”Pretax profit”, "shows”, "assets not effectively employed”),!.
out_pretaxProfit(deficit) :-

output(”Pretax profit”, "indicates”, "deficit or losses”),!.
solution_pretaxProfit(ineffective) : -

output(”Solution”, "could be reallocate”, "discretionary assets”),

output(”Solution”, "could be”, "correct low return on fixed assets”),!.
solution_pretaxProfit(deficit) :-

output(”Solution”, "could be merge”, "with stronger”),!.
solution_pretaxProfit(_) - !.
/ el skl ot ok dokolk ootk soloR stk delolok ek sk sk /
/% process{ 2) : return on tangible capital */
/el ok kR dotlek skl ekl slolokok ekl sfeslokskskos stk slokok okl /
return(Status) :-

write(” Percent profit before taxes to tangible net worth\n\n"),

write(” a: high\n"),

write(” b: average\n"),

write(” c: low\n”),

write(” d: negative\n”), readchar(Response},

act_return(Response,Status),
act_return(’'a’,Status) :- Status = "undercapitalization”, !.
act_return(’'b’,Status) :- Status = “acceptable”,!.
act_return(’'c’,Status) :- Status = "underemployment”,!.
act_return(’'d’,Status) :- Status = "deficit”, !.
act_return(_,_) :- beep,nl,

”

write( Invalid response. Try again.”), readchar(Response),

act_return(Response, Status), !, nl.
out_return{undercapitalization) :-

output(”The return on tangible capital”, "is”,

"too high\n indicating undercapitalization”),!.

out_return(acceptable) :-

output(”"The return on tangible capital”, "is”, "acceptable”), !.
out_return(underemployment) : -

output(”"The return on tangible capital”, "is”,

"too low\n indicating underemployment of assets”),!.
out_return(deficit) :-
output(”"The return on tangible capital”, "indicates”, "deficits or losses”)

]
solution_return(undercapitalization) :-
output(”Solution”, "could be obtain”, "more equity capital”),!.
solution_return{underemployment) :-
cutput(”Solution”, "could be increase”, "organizational efficiency”),!.
soiution_return{(_) :- !,



/s sokioork ook ookl Rk Rk Rk ok Rk koK /

/% process( 3) : use of all assets */

/ sedcioiooloiook ok kool otk ok ook ook ok ko /

assets(Status) -
write(” Net sales to net fixed assets is\n\n"),
write(” a: average or greater\n”),
write(” b: below average\n”),
readchar(Fixed), verify_ab{(Fixed),nl,
write(” Net sales to total assets is\n\n"),
write(” a: average or greater\n”),
write( b: below average\n”),
readchar(Total), verify_ab(Total),
act_assets(Fixed, Total, Status).

»

act_assets('b’, 'b’,Status) :- Status = "unacceptable”,!.
act_assets('a’, 'a’,Status) :- Status = "acceptable”,!.
act_assets( _ , _ ,Status) :- Status = "unknown”,!.

out_assets(unacceptable) :-
output("The productive use of all assets”, "is”, "unacceptable™),!.
out_assets(acceptable) -
output(”The productive use of all assets™, "is”, "acceptable”), !.
out_assets(unknown) : -
output(”] can’'t evaluate the use of all assets\n”,
" because”, "l have no knowledge for this case”),!.
solution_assets(unacceptable) -
output(”"Solution”, "could be increase”,
"organizational efficiency”),
output(”Solution”, "could be increase”, "prices”),!.
solution_assets(_) :- !.

/ ekl dol ookl ok ootk il oksk ok ok kol /
/% process( 4) : company's solvency %/
/3 o s e sheode o s s o o ok ok s ok o e o sl sk o sk ok e ok ke ek e skskok /
solvency(solvent) :-
getvalue(“cash flow”, CashFlow), getvalue("total debt” K TotalDebt),
(CashFlow/TotalDebt) > 0.1309,
getvalue("total assets”, TotalAssets),
(TotalDebt/TotalAssets) <= 0,6975,!.
salvency(solvent) :-
getvalue("cash flow”, CashFlow), getvalue("total debt”, TotalDebt},
(CashFlow/TotalDebt) <= 0.1309,
getvalue("retained earnings”, RetainedEarnings),
getvalue(”total assets”, TotalAssets),
(RetainedEarnings/TotalAssets) > 0.1453,
getvalue(cash, Cash), getvalue(“total sales” K TotalSales),
{Cash/TotalSales) > 0.025,!.
solvency(withinlyear) :-
getvalue(“cash flow”, CashFlow), getvalue("total debt”, TotalDebt),
(CashFlow/TotalDebt) <= 0.1309,
getvalue("retained earnings”, RetainedEarnings),
getvalue(”total assets”, TotalAssets),
(RetainedEarnings/TotalAssets) <= 0,1453,!.
solvency(within2to3years) : -
getvalue(”cash flow”, CashFlow), getvalue(”total debt”, TotalDebt),
(CashFlow/TotalDebt) <= 0.1309,
getvalue("retained earnings”, RetainedEarnings),
getvalue{”"total assets”,TotalAssets),
(RetainedEarnings/TotalAssets) > 0.1453,
getvalue(cash, Cash),
getvalue(“"total sales”, TotalSales),
(Cash/TotalSales) <= 0.025,!.
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solvency(withind4to5years) :-

getvalue(”"cash flow”, CashFlow), getvalue(”"total debt”, TotalDebt),

(CashFlow/TotalDebt) > 0.1309,

getvalue(”total assets”, TotalAssets),

(TotalDebt/TotalAssets) > 0.6975,!.
getvalue(Attribute, Value) :- is_fact(Attribute, Value),!
getvalue(Attribute, Value) :- write(” Input ", Attribute,” : "),

readreal (Value), asserta(is_fact(Attribute, Value)).
out_solvency(solvent) :-

output(”The company”, "is”, "solvent”),!
out_solvency(withinlyear) :-

output(”"The company”, "could be”, "bankrupt within one year”),!.
out_solvency(within2to3years) :-

output(”"The company”, "could be”, "bankrupt within two or three years”),!.
out_solvency(withindtoSyears) :-

output("The company”, "could be”, "bankrupt within four to five years”),!.
/ ek skt ok sk kR skl ok ok ekl ek R sk ol ok s e ol sk sk sk sk sk ok o /
/% process( 5) : coverage of debt interest and principal %/
/et ok ol ek R sk s Rkl kR RO Rk e ok sk ok el ok e sk K ok ok /
coverage(Status) :-

write(” Earning before interest and taxes to interest ratio is\n\n"),

write(” a: average or greater\n”),

write(” b: low\n"),

readchar(EBIT), verify_ab(EBIT),nl,

write(” Cash flow to current mature long-term debt ratio is\n\n"),

write(” a: average or greater\n”),

write(” b: low\n”),

readchar(CashFlow), verify_ab(CashFlow),

act_coverage(EBIT,CashFlow,Status)_

act_coverage(’ a ,'b’,Status) :- Status = "interest”,!
act_coverage(’ ,'a’,Status) :- Status = "both”, !
act_coverage('b’, 'a’,Status) :- Status = "unknown”,!.
act_coverage(’'b’ b ,Status) :- Status = "none”,!.
out_coverage(xnterest) 1=

output(”"Coverage of deb interest”,”is possible”,
"but principal questionable”),?!.
out_coverage(both) :-
output(”Coverage of debt interest and principal”, "is”,
"acceptable”), !,
out_coverage(none) i-
output(” "Coverage of debt intest and principal”, "is”",
"in jeopardy”),!.
out_coverage(unknown) -
output( I can't evaluate coverage of debt interest and prxncxpal\n ,
because”, "1 have no knowledge for this case”),!.
solution_coverage(interest) :-
output(”Solution”, "could be sell off”,
"assets to cover principal payment”),
output(”Solution”, "could be obtain”, "more equity”),!.
solution_coverage(none) :-
output(”Solution”, "could be obtain”,
"more equity and short term loan”),!.
solution_coverage(_) :- !.
/ Rkl ok ok ok kR ok ok ok ok dok ook ok ok ok ek /

/% process( 6) : firm's liquidity X/
/ ool Rk kol ko lok ikl ok ok ook ol ok ook ol /
liquidity(Status) :-
write(” Quick ratio is\n\n”),
write(” a: equal to or greater than 1\n"),
write(” b: less than 1\n"),

readchar(Quick), verify_ab(Quick),nl
write(” Current ratio is\n\n"),
write(” a: average or greater\n”),
write(” b: less than average\n”),
readchar{Current), verify_ab(Current),
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act_liquidity(Quick, Current, Status).
act_liquidity('a' 'b’,Status) !- Status = "minimally”,!.
act_liquidity('b ,’a',Status) :- Status = "unacceptable”, !,
act_liquidity(' ,'a’,Status) :- Status = "excellent” !
act_liquidity(’b’, 'b’,Status) :- Status = "crisis”,!,
out_liquidity(mlnlmally) s -

output("The firm’s liquidity”, "is”, "minimally acceptable”),!.
out_liquidity(unacceptable) :-

output(“The firm’s liquidity”, "is”, "unacceptable”), !,
out_liquidity(excellent) :-

output(”The firm's liquidity”, "is”, "excellent”),!
out_liquidity(crisis) :-

output("The firm's liquidity”, "is”, "near crisis stage”),!.
solution_liquidity(crisis) :-

output(”Solution”, "could be”, "immediate infusion of cash”),!
solution_liquidity(unacceptable) :-

output(”Solution”, "could be”, "short term loan”)},!.
solution_liquidity(_) - !.
/ ek kok ok ol ok okl sk ok sk ok s ok ook sl ok ok /
/% process{ 7) : turnover of inventory %/
/ kool ok ook okl kol ekl ok ol ok sk ol sk ok ok ek o /
inventory(Status) :-

write(” Sales to receivable ratio is\n\n"),

write(” a: high\n”),

write(” b: average\n"),

write(” c: low\n"),

readchar(SalesToReceivable), verify_abc(SalesToReceivable),nl,

write(” Days inventory is\n\n”"),

write(” a: high\n"),

write(” b: low\n”),

readchar(DaysInventory), verify_ab(Dayslnventory),

act_inventory(SalesToReceivable, DaysInventory, Status),

act_inventory('a’, 'b’,Status) :- Status = "insufficient” !
act_inventory(’ a’,Status) :- Status = "excessive” !.
act_inventory(’'b’, 'a’,Status) :- Status = "acceptable”,!.
act_inventory( ,Status) :- Status = "unknown”, !,

out_inventory(insufficient) -
output(“"Turnover of inventory”, "indicates\n”,
" probable insufficient inventory stocks”),!.
out inventory(exce551ve) T-
output ("Turnover of inventory”, "indicates\n”,
" poor sales - excessive production obsolescence™),!.
outuinventory(acceptable) o
output(”Turnover of inventory”,K”
out inventory(unknown) 1=
output( I can't evaluate turnover of inventory\n”,
because”, "I have no knowledge for this case”),!.
solution_inventory(insufficient) :-
output(”"Solution”, "could be increase”, "inventory”), !,
solution_inventory(excessive) :-
output(”"Selution”, "could be”, "new products”),
output(”"Solution”, "could be to increase”, "sales”),!.
solution_inventory(_) :- !,
7 diok ok &Rk okt ok ook ok ok ok ok ok Bk sk Rk Kok ok /
/% process( 8) : receivables */
/3% 3 s s ok ok o e sk ok ok ok e sl sk ok ok s skok ok ik sl ook sk solok ok sk lok ko keok sk /
receivables(Status) :-
write(” Sales to receivable ratio is\n\n"),
write(” a: average or lower\n”),
write(” b: lower than average\n"),
readchar(SalesToReceivable), verify_ab(SalesToReceivable),nl,
write(” Days receivables is\n\n"),
write(” a: greater than average\n”),
write(” b: average or lower\n”),
readchar(DaysReceivalbes), verify_ab(DaysReceivables),

is”, "average and acceptable”),!.
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act_receivables(SalesToReceivable, DaysReceivables, Status).

act_receivables(’b', ’a’,Status) :- Status = "mismanaged”,!
act_receivables(’b’, 'b’, Status) :- Status = "low",!.
act_receivables{’a’,’a’,Status) :- Status = "delinquent”,!
act_receivables(’a’,’b’, Status) :- Status = “acceptable”,!.

out_receivables(mismanaged) -
output("The receivables”, "are”, "probably being mismanaged”), !
out_receivables(low) :-
output(”The receivables quality”, "could be”, "low”},!.
out_receivables(delinquent)
output(”The receivables”, "are”, "delinquent”),
out_receivables(acceptable) D=
output(”The receivables”, "are”, "acceptable”), !.
solution recelvables(mlsmanaged) -
output(“Solution”, "could be factor","receivables"),
output(”Solution”, "could be increase”, "cash sales”),
output(“"Solution”, "could be limit”, "credit to better risks”),!.
solution_receivables(delinquent) :-
output(”Solution”, "could be accelerate”, "receivables collections”),!.
solution_receivables(_) :- !,
/ sk sk ool ok kol sk skskosiok stk sk s skl sk ok ok sk o /
/% process( 9) : working capital ®/
/ sttt otk sk solok ksl ks Rkl sk doR /
workingCapital(Status) :-
write(” Sales to working capital ratio is\n\n"),

write(” a: high and positive\n”),

write(” b: average and positive\n”),

write(” c: low and positive\n”),

write(” d: negative\n”), readchar(Response),

act_workingCapital (Response, Status).

act_workingCapital{ a’,Status) :- Status = "insufficient”,!

act_workingCapital('b', Status) :- Status = "adequate”,!.
act_workingCapital('c’, Status) :- Status = "inadequate”,!,
act_workingCapital(’d’,Status) :- Status = “crunch”,!
act_workingCapital{(_,_) :- beep,nl,

write(” Invalid response. Try again.”), readchar(Response),

act_workingCapital(Response, Status), !, nl.
out_workingCapital(insufficient) :-

output(”Working capital”, "indicates”, "insufficient working capital”),!
out_workingCapital{adequate) : -

output(”Working capital”,”is
out_workingCapital (inadequate) :-

output("Working capital”,”is”, "not adequately employed”),!
out_workingCapital(crunch) :-

output("Working capital”, ”indicates”, "cash crunch”),!
solution_workingCapital (adequate) :- 1.
solution_workingCapital(insufficient) :-

output(”Solution”, "could be obtain”, "revolving bank credit”),!
solution_workingCapital (inadequate) : -

"w on»

adequate and properly managed”),!

output(”Solution”, "could be redeploy”, "excess capital more profitably”),!.
solution_workingCapital (crunch) :-
output{"Solution”, "could be”, "immediate injection of cash required”),!

/oo s sk etk ol ol ook skioloilololokslol ok ok ook loloolollok ok okl Bolalolaook olokok /
/% process(lO) . depreciation amortization and depletion expenses %/
/ol sonioniori kool Rkl sk ok foloksiok ookl elop okl lolob
depreciation(Status) :-

write(” Percent depreciation amortization\n”,

" and depletion expenses to net sales is \n\n"),

write(” a: below average\n"),

write(” b: average or less\n”"),

readchar(Response),

act_depreciation(Response, Status).

act _depreciation(’a’',Status) :- Status = "below”,!
act_depreciation(’b’,Status) :- Status = "average”,!.
act_depreciation(_,_) :- beep,nl,

- 225 -



write(” Invalid response. Try again.”), readchar(Response),
act_depreciation(Response, Status), !, nl,
out_depreciation(below) -
output(” The deprec1at1on amortlzatlon and depletion expenses\n”,
are”, "excessive”), !,
out_depreciation(average) -
output( The depre01at10n amortization and depletion expenses\n”,
are”, "acceptable”), !.
solution_depreciation(average) :- !,
solution_depreciation(below) :-
output(“"Solution”, "could be increase”, "amortization time"),!.
/ aeksooiok ok ik dok R d kool ok kR kRl Rk Kok /
/% process(11) : net worth %/
/ Sk ook ok okl Rk Rk Rk ok kR Rk ok ok /
netWorth(Status) : -
write(" Total debt to tangible net worth is\n\n"),
write(” a: higher than average\n”),
write(” b: average or lower\n”),
write(” c: negative\n”),
readchar(TotalDebt), verify_abc(TotalDebt), nl,
write(” Fixed assets to tangible net worth is\n\n"),

write(” a: higher than average\n”),
write(” b: positive and average or lower\n"),
write(” c: negative\n”),

readchar(FixedAsset), verify_abc(FixedAsset),
act_netWorth(TotalDebt, FixedAsset, Status).

act_netWorth('a’, _ ,Status) :- Status = "undercapitalization”,!.
act_netWorth( _ ,’a’,Status) :- Status = "undercapitalization”,!.
act_netWorth('b’, 'b’,Status) :- Status = "safetycushion”, !,
act_netWorth('c’, 'c’,Status) :- Status = "zero”,!.
act_netWorth( _ , _ , Status) :- Status = "unknown”,!.
out_netWorth(safetycushion) : -

output(“"The net worth of tangible assets\n”,” indicates”,

"financial safety cushion for creditors”),!.
out_netWorth(zero) :-

output(”"The net worth of tangible assets”, "is”, "zero”),!.
out_netWorth(undercapitalization) S
output( The net worth of tangible assets”, "indicates\n”,

lenders are less safe due to undercapitalization”),!,
out_netWorth(unknown) D=
output( I can’t evaluate net worth of tangible assets\n”,
because”, "] have no knowledge for this case”),!.
solution_netWorth(zero) :-
output("Solution”, "could be increase”, "equity investment”),!
solution_netWorth{undercapitalization) :-
output(”Solution”, "could be increase”, "equity investment”),!
solution_netWorth{(_) :- !.
/7 fksiokiokioroRsor kR dok ook ok ol ROk ok kok ok & /
/% process(12) : lease and rental expenses %/
/oo okl o R ko ok ook okl ok ok ok /
lease(Status) :-
write(” Percent lease and rental expenses to net sales is \n\n"),

write(” a: average or less\n"),
write(” b: greater than average\n”),
readchar (Response),
act_lease(Response, Status).
act_lease('a’,Status) :- Status = "normal”,!
act_lease(’'b’,Status) :- Status = "excessive”,!.
act_lease(_, _) :- beep,nl,
write(” Invalid response. Try again.”), readchar(Response),

act_lease(Response, Status), !, nl,
out_lease(normal) :-

output{"The lease and rental expenses”, "are”, "normal”),!
out_lease(excessive) :-

output(”"The lease and rental expenses”,”are”, "excessive”),!.
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solution_lease(normal) :- !,
solution_lease(excessive) :-
output(”Solution”, "could be find”, "cheaper rent”),
output(”Solution”, "could be renegotiate”, "lease to lower payments”),!.
/ Rk etk skl ksl ok sk sk ok ok sk ol olokok ek ok /
/% process(13) : officer’s compensation %/
/R ok koo ok ookl ol ok kR kool R okok ok /
compensation(Status) :-
write(” Percent officer’s compensation to net sales is\n\n"),

write(” a: higher than average\n”),

write(” b: average\n”),

write(” c: lower than average\n”),

readchar(Response),

act_compensation(Response, Status),
act_compensation(’'a’,Status) :- Status = "higher” !,
act_compensation(’'b’,Status) :- Status = "average”,!.
act_compensation{(’c’, Status) :- Status = "lower”, !,
act_compensation(_, _) :- beep,nl,

write(” Invalid response. Try again.”), readchar(Response),

act_compensation(Response, Status), !, nl.
out_compensation(higher) :-

output(”The officer’s compensation”, "is”, "above normal”), !
out_compensation(average) L-

output(”"The officer’s compensation”,”is”, "normal”), !
out_compensation(lower) :-

output(”"The officer’s compensation”, "is”, "below normal”), !
solution_compensation(higher) :-

output(”Soulution”, "could be reduce”, "officer’s compensation”),!,
solution_compensation(_) :- !
AR RO RO R/
/% process(14) : overall performance %/
/ kseotokok ol sk el ek kol sk ol ko ksl ok ok ok ok ook /
netProfit(NetProfit) :-

write(” Net profit as percent of sales is:\n\n"),

write(” a: acceptable\n”),

write(” b: unacceptable\n”),

readchar(Response), verify_ab(Response),

Response = 'a’,NetProfit = "acceptable”,!.
act_overall(effective, undercapitalization, acceptable, acceptabie, compatible) :- !,
act_overall(effective, acceptable, acceptable, acceptable, compatible) :- !.
act_overall(ineffective, _ ,unacceptable, _ ,incompatible) :- !,

act_overall ,deficit, _ , _ ,incompatible) HEE
act_overall underemp]oyment _ ., _ ,incompatible) :- !.
act_overall _. _, unknown) :- !

output(”Overall performance”,”is”, "comparable to the competition”),!.
out_overall 1ncompa1tb1e) -

output(”Overall performance ,"is”, "not comparable to the competition”},!.
out_overall unknown)
I can't evaluate overall performance\n”,

because”, "I have no knowledge fot this case”),!
/sl okk kR kR Rk ok Rk ko /
/% Toolbox for Expert Loan Officer %/
/ sskoiork Rk ook kR ok ko ok okor R olok ok /
output(S,V,Cor0) :- nl, sound(5,165), sound(S 220). sound(5,294), sound(5,392),

write(” -> ", 8,7 ", V,” " Cor0,".\n").

{
(
( _
( -
out_overall£compat1ble) t- i
(
(’
(
(

output

pauser -
nl,
write(” -- Hit any key to continue. --\n\n"),
readchar(_).
verify_ab('a’) :- !,
verify_ab('b’) :- !,
verify_ab(_) :- beep, nl,
write(” Invalid response. Try again.”), readchar(Response),
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verify_ab(Response), !, nl.

verify_abc(Response) :- Response >= 'a’, Response <= 'c’,!.
verify_abc(_) :- beep, nl,
write(” Invalid response. Try again.”), readchar(Response),

verify_abc(Response}), !, nl.
max(C1,C2,C2) :- C2 >=Cl1,!.
max(C1,C2,Cl) :- C2 < C1,!.
min%Cl,CZ,CZ; - C2 <= C1,!'.

min(C1,C2,C1 -C2> (C1,!'.
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