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-WANG LABORATORIES: A CASE STUDY OF BA KRUPTCY 

Stuart E. M1chel.1on 
Charles W. Wootton 

When Wang Labora1ones filed for bankrup1cy in Augus1 1992. ii was 1he conclusion of a siory 
1ha1 had begun forty years before w11h !he founding of a small company m Bos1on, Massachusens lhai 
grew imo a $2 billion giam in !he business machme industry Ahhough i1 1s devas1a1ing 10 employees 
and mves1ors. 1he bankruptcy of a company provides a valuable oppor1un11y 10 study and evalua1e 1he 
effecuveness and timeliness of various analyucal iechmques m predic11ng 1hc bankruptcy of an individual 
company. 

In exammmg Wang Labora1orie.s, !his case (I) presents a bnct h1s1ory of 1he company, (2) reviews 
!he bankruptcy of Wang. (3) analyzes !he usefulness and 11meliness ot analy1ical 1cchniques in predic1ing 
1IS bankruptcy. and (4) reviews !he response ot the stock markel 10 Wang\ changing financial condition. 
The s1udy examines three commonly used predic1ors ot linancial d1s1rcs, financial ra110s. cash nows. 
and Z-scores The case 1hen examines a new procedure for e,alua11ng 1hc po1en1ial financial distress of 
a company. Economic Value Added (EVA). 
· In defining EVA, G Bennen S1e11,art. senior partner a1 Siem S1e11,art (lhe '-e" York consuhing 
firm cred1red w11h creaung EVA) s1ate.s. 'Simply pu1. EV A 1s a corn pan) 's ne1 operating profi1 aher laxes 
and afier deduc1ing 1he cos1 of cap11al" ( 1995. p.117). Cnl1ke earnings or cash flows de1ermmed under 
Generally Accep1ed Accoummg Principles (GAAP). EVA earnings retlecl ho1h 1he cos1 of m1eres1 on 
deb1 and 1he cos! of equ11y cap11al Thus. John Ru1lcdgc 11,rning in Forbes s1a1es. "GAAP accouming 
numbers, including earnings per share. g.-e a ml\leading p1c1ure of 1he 1rue ability of a business 10 
generate cash !low for 1IS owners" ( 1993, p.148). In con1ras1. EVA produces !he economic profi1 
necessary for !he gro" 1h of a company and 1he infonna11on needed tor a proper analysl\ of a company. 
Al1hough EVA has been used as a measure of pas1 corporate pcrfonnance. 1he men! of EVA as a 
pred1c1or of fmanc1al ths1ress has nm been examined 

George Fo,1er ( 19 6) Males Iha! among !he pnmary md1ca1or. ot 1he likelihood of tinanc1al dis1ress 
are5eeurity re1ums. fn regard 10 lh1s measure. studies (e.g., Beaver. 1968, Aharony. Jones. and Swary, 
1980. Clark and Wemsiem, 19 3) of bankrup1 companies ha,e reported 1ha1 1he cap11al market normally 
reac1s 10 companies' de1enora11ng fmanc1al cond111ons well befor~ 1he auual da1e or bankruptcy Yel, 
case smd1es (Larga) and Suckne1, 1980: Kochanek and "-orgaard. 19!1!1) of 1he bankrup1cies of WT. 
Gran1 and ChanerCompany. re!>pecuvcly. showed 1ha1 the sl<X:k markel 11,as slow in 11s rcacuon 10 lhese 
firms' financial deteriora1ion. Therefore as part ol our exammalmn, -.c examine 1he umelmess oflhe 
cap11al marke1's reac1ion to changes in Wang's tmancial s1a1e. 

B\ CKGROL"IO 

Wang Labora1ories. Inc .. "astounded m 1951 by Dr An Wang. \\ Jng, born m Shanghai. Chma. 
received a PhD in applied physics from Harvard Univers11y in 1948. Al Harvard. he developed and 
pa1en1ed an earl:,, ,ersion or 1he magneuc core compu1er memol') 1ha1 he la1er sold 10 fB'vl fl 11,as An 
Wang's developmen1 of a spcc1ali1ed calcula1or in 1964 1ha1 resuhed in 1he IIN major grow1h of 1he 
company. However. m !he early 1970s. as larger companies emercd 1he calcula1or marke1 and 1cchnolo-
gy changed. Wang Labora1ones dropped ou1 of 1he markel (Forbe\ , 1976). 

In 1971, Wang Laboralones began producmg word processors and small compu1crs The wide 
accepiance ol 1hese produc1s 1nuia1ed a period ot gro11,1h tor 1hc company. Sales mcrcased from SI 
m1U1on m 196410 $39 m1lhon in 1972 10 $97 mllhon m 1976 (Louis. 1986). Wang Labora1oncs was 
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known as a company that offered reliable products with a wide variety of specialized programs at a lower 
price than IBM's word processors or small computers. By 1982, Wang's sales had increased 10 nearly 
$1 billion. 

However, in the early 1980s, stand-alone word processors were replaced by personal computers 
that could do both word and data processing. In 1983, Wang Labs announced fourteen new systems to 
compete in this changing market and stated that the systems would be available in early 1984. Based 
on the anticipated success of its new products, Wang Laboratories greatly increased hiring and expanded 
its production facil ities (Louis, 1986). 

Due to internal problems, the systems were delivered a year to four years later than forecast, and 
the market demand for them was much less than anticipated. Moreover, the systems triggered a series 
of complaints from customers about their reliability. In July 1985, John Cunningham, president of Wang 
Laboratories, quit primarily due to An Wang's decision to name his oldest son, Frederick Wang, presi-
dent of the corporation. Also, in 1985, Wang Labs announced a quarterly loss of over $IO0 million. 
In November 1986. Fred Wang was named president of the company. A wage freeze was imposed, a 
cost reduction plan was instituted, and Wang laid off 1,000 workers (Cohen, 1990). 

Additionally, Wang Labs' development of new systems faltered, and sales of its old systems 
continued to decline. For fiscal year 1987, Wang announced a loss of over $70 million. Then, for fiscal 
year 1989, Wang Labs reported an operating loss of over $300 million. In August 1989, Fred Wang 
resigned as president and was replaced by Richard Miller (Gold, 1992). Wang Labs' founder, An Wang, 
died in 1990, and Miller replaced him as CEO. 

In order to raise cash and retire debt, major segments of Wang Laboratories were sold and massive 
layoffs began. The number of employees dropped from over 30,000 to less than 13,000. However, 
problems mounted. In the fourth quarter of 1991. Wang Labs reported a loss of over 5300 million 
(Gold, 1992). In August 1992, Wang Laboratories filed for bankruptcy. In January 1993, Miller left 
Wang and Joseph M. Tucci was named CEO. 

A smaller and much changed Wang Laboratories emerged from Chapter 11 in September 1992. 
Smee then. 11 has again become profitable. For the fiscal year ending June 30, 1994. Wang reported a 
profit of $44 million on revenues of $885 million (Rifkin, 1994). Wang's reported revenue was a drastic 
drop from sales of nearly $2.5 billion m the 1980s; however, Wang had survived. 

In April I 995, Microsoft Corporation and Wang Laboratories seuled Wang's patent infrmgement 
lawsun against Microsoft when Microsoft invested $90 million in cash in Wang and named Wang as ns 
preferred vendor of work-flow software. In return, Microsoft received approximately ten percent of 
Wang's common stock and a license for Wang's software (R1fkm, 1995). 

ANA LYSIS OF THE DATA 

The data for all variables used in computing the financial ratios. cash flow. Z-scores, and EV A 
were collected from Standard & Poors's COMPUSTAT for 1982 through 1992. As COMPUSTAT 
reclassifies finns' financial data in order 10 make mtercompany comparisons possible, COMPUST A T's 
defin111on for each component (e.g .. net mcome) was used throughout the study. In the followmg 
sections, a brief descnp11on of each pred1c11ve technique is presented. followed by an examma11on of the 
technique's eff1c1ency 111 predicting the bankruptcy of Wang Laboratories. 

Financial Ratios 

The u,;c of financial rauos 10 predict bankruptcy was pioneered by Wilham Beaver. Beaver ( 1966) 
found that four ra11os were significant predictors of ban1'ruptcy, and. m some cases, _bankruptc~ could 
be predicted up to five years before the failure. Smee Beaver's study, various studies (e.g .. Pinches, 
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Mingo, and Carulhers, 1973, Libby. 1975; Ohlson. 1980) have se1 forth ratios or classes of ratios useful 
m evaluating the financial distress of a firm. This study employs the ratios used by Largay and Stickney 
( 1980) in their ratio analysis of the bankruptcy of W T. Grant Company m which they examined the 
profitability. rumover, liquidity, and solvency of the company. In add111011 lo these rallos, an additional 
ratio is examined, the ratio of cash now to debt Cash now to debt was found by Beaver ( 1966) 10 be 
a consistent long-range predictor of bankruptcy. and today. the rauo of cash now to debt continues 10 
be widely used in ratio models of insolvency (e.g .. Reilly, 1994. Gi lbcn, Menon. and Schwartz, 1990). 

Exhibits I, 2, and 3 present selected financial rauos from Wang Laboratories' financial statemems 
for ten years preceding Wang's bankruptcy in August 1992. In addu1on 10 1hese rauos, Wang's profit-
ability and turnover ratios were calculated. However, these rauos were found not to be significantly 
different from the selected ratios in the exhibits. 
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EXIIIBIT 1 
LIQUIDITY RATIOS 
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EXHIBIT2 
SOLVENCY RATIOS 

--i(- Total Liabdities/Total Equity 
-I<:- Long-Term Debt/Total Equity 

1986 1988 
Year 

EXHIBIT 3 
CASIIFLOW/TOTAL DEBT 
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Even though Wang's liquidity ratios were strong in Lhe early 1980s, both Lhe current and quick 
ratios staned to decline in fiscal year 1984. The ratios recovered slight I y m I 985 and 1986, but in 1987, 
both Lhe current and quid. ratios began a decline that continued until Wang's bankruptcy. Fiscal year 
1987 was the first year Wang's current ratio fell below 2.0 (five years before Wang's bankruptcy), and 
the ratio remained below 2.0 until its bankruptcy. This sharp decline is in contrast to that shown by 
bankrupt firms in Beaver's ( 1966) study of rat1os as predictors ot bankruptcy Beaver found that the 
mean current ratio of failed firms in Lhe year before bankruptcy was 2.02. which he stated hints that 
companies do some "window dressing" with their ratios 

Wang's solvency ratios (total liab11it1e. total equity and long tenn deb~total equity, Exhibit 2) 
showed httle change from 1983 to 1989. In 1989, both sol,ency ratios increased slightly. Then m fiscal 
years 1990 and 1991, approximately two years before bankruptcy, the ratios increa-.ed sharply. By the 
umeof1LS bankruptcy, Wang's ratios were negative. However. overall, solvency ratios gave little long-
term warning of Wang's approaching bant..ruptcy 

Beaver (l966)reponed that the ratio wnh the strongest ability to predict corporate failure was the 
cash flow to total debt ratio, and Lhe ratio's predictive abilny could extend to up to live years before a 
firm's bankruptcy. In the case of Wang Laboratories, the cash tlo"' to total debt ratio (Exh1b1t 3) showed 
us first decline in fiscal 1985 and another decline m 1987, however. the ratio increased m 1988. But, 
in 19 9, Wang's cash flo"' to debt ratio became negat1vc and remained negative until Wang's filing of 
bankruptcy. So, 1t appeat', that the cash flow to debt rntio gave clear signs ot financial distress for Wang 
Laboratories for at least three years prior to Wang\ bant..ruptc). 

Cash Flow 

The role of C:1!,h flows in predicting tutu re bus mess events. such as stock prices. bankruptcies. and 
future cash flows. has been the basis ot several studies. I lowe,er the etlecuveness ot cash flow as a 
long-range predictor ot events, especially bankruptcy, 1s not clear Se,eral studies (e.g., Casey and 
Bartczak, 1984, Gentry, 'l;ewbold, and Whitford, 1985: Gombola. Haskrns. Ketz, and Williams, 1987) 
have found that cash flo"' considered alone docs not appear to be ,m 1mponant long range predictor of 
bankruptcy and does not appear to improve upon ratio-based mlxlels. In order to investigate cash flow's 
eltectiveness in predicting Wang Labs bankruptc1, Wang\ cash flo" stream "'as e~amined over the 
study period. Both a tradttional and a comprchemi,c (e.g .. Casey and Bartczal.. 1984) cash flow 
analysis of Wang Labs· cash flows were pcrtorrned. ho"e,er, the results trom the two analyses were not 
s1gnificant11 different. 

In Exhibit 4, the tradmonally defined cash flows for Wang Laboratories over the study penod are 
presented. That 1s. depreciation and amomzation are added to inrnme before extraordinary items to 
determine cash flow. fs;ote that Wang's cash tlo"'s were positive tor the first seven years ot the study 
In fiscal year 1988 (tour 1ears bet ore its bankruptcy), Wang Labs had a pos111,c cash flow of over $350 
million The tollowing year. 1989, Wang Labs had us first negative cash flo" ($18 m1lhon). Then. in 
1990, Wang had a massive cash outtlo"' ot over $~40 million. These large outflows continued until 
Wang's bankruptcy m August 1992. In the SClllOn on l;VA, the elt1c1ency ot ca.sh flo" in predicung 
bant..ruptcy 1s examined funhcr 
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EXHIBIT4 
CASH FLOW 
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In preseming 1hc1r financial d1mess class1fica11on procedure, Recursive Pan111onmg Algornhm 
(RPA), hvdman Allman, and Ducn-L1 Kao s1a1ed 1he obvious 'To iac~le the bankrup1cy issue. 1he 
s1andanl for companson 1s the DA (d1scnminan1 analysis) s1ruc1ure" ( I 985, p.271 ). Smee Allman ( I 968) 
developed 1he first mull1vana1e Z-score approach 10 bankruplcy class1fica11ons and pred1c11ons, the Z 
score has been widely used as a s1andard for measuring the efficiency of 01her predictors. As m previous 
s1Ud1es, the Z-score 1s used here as a s1andard forcompanson I The Z-score developed by Allman ( 1968) 
and apphed by Fos1er ( 1986) 1s as follows 

Where. X1 = Workmg cap11alffo1al asse1s 
X 2 Re1amed eammgsffotal assets 
X, - Eammgs before 1111erest and taxes/Total assets 
X, - Markel value equ11y/Book value of 101al debt 
X, - Sales/Total assets 
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In applying this model, Altman ( 1968) found that the ranges of Z-scores 111d1ca1e the following 

Z-score < 1.81 
Z-score > 2.99 
1.81 s Z-score < 2.99 

high probabil11y of bankruptcy 
low probabil11y of banl.ruptcy 
gray area 

In Exhibit 5, Z-soores for Wang Laboratories are presented for the study penod. At the beginning 
of the period, Wang had a Z-score of nearly 6.0. Under Alt man's scale, Wang Labs would be classili~ 
in the "non-bankrupt" sector with a Z-score of greater than 2.99. For fiscal year 1984, Wang's Z-score 
feU 10 423, but was stiU above 2.99. In 1985, Wang's Z-score again dropped, this time 10 3.10. In 1986 
Wang's Z-score (2.63) moved into the "gray" area for pred1c11ng bankruptcy Firms with Z-scor~ 
between 1.8 I 10 2.99 arc difficult to classify on whether they belong m the "bankrupt" or "non-bankrupt" 
sector, and misclassificauons of firms often arise (Foster. 1986). For two more years, Wang Labs 
remained tn the "gray" area while 11s Z-score moved downward . Then, in 1989, there was a sharp drop 
in Wang's Z-score ( 150) that placed II in the "bankrupt" sector. Overall, the Z-score tracked the decline 
of Wang Laboratories. Although Wang's Z-score remained above 2.99 for four years, and above 1.81 
for seven years, the Z-score showed a constant deterioration each year To po1en11al investors, this 
deterioration should have invoked a concern about Wang's survivability. 
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Economic Value Added (EVA) 

David Glassman, an associate of Stem Steward & Company (the firm credited with creating EV A) 
defines EV A as: ''The controllable earnings ... reOect the value added after paying for all the inputs: 
materials, labor, energy, and capual. This system treats capital as a cost, just like salaries" ( t 993, p.24). 
Thus, the key to EV A 1s that the cost of equity capital, as well as the cost of debt, must be considered. 

The calculation of EV A largely depends upon determining two items: the amount of capital 
employed and the cost of capual. Operating profits after taxes are also required for the computation, but 
normalJy these figures are readily available. As defined by EV A, total capital employed includes such 
things as equipment, real estate, working capital, research & development, and employee training. 

Under EVA, a company normally has two capital costs. debt and equity. The cost of debt 1s the 
interest rate charged by the bondholders, the bank. or other lenders. The cost of equity capital is what 
the company's shareholders could be earning elsewhere. Generally, shareholders "earn about six 
percentage points more on stocl-.s than on government bonds .... more if you're in a riskier than average 
industry" (Stewart, 1995. p.118). If a company has both debt and equity, as most companies do. then 
its true cost of capual 1s the weighted average of the two. 

The weighted average cost of capital is muh1plied umes the total capual employed, and this figure 
is subtracted from the muial component of after-tax net operating profit. The resuhmg number 1s EVA. 
Or as Walbert stated "A Company with a positive EV A is earning more than its cost of capital and thus 
creating wealth" ( 1993). If EVA 1s negauve. the firm 1s destroying capital.' 

Since different accounting methods can be used to determine the EVA variables. operating profit 
and total capital employed. three models were developed 10 calculate EV A. These alternatives allowed 
the determmauon of the sensi11vi1y of EVA 10 the variables employed. COMPUSTA T variables for the 
three models were utilized as follows 

Model Operaung Profit Total Capual 

One Operaung Income After Deprec1a11on Total Assets Mmus 
Current Assets 

Two Opcraung Income After Depreciation Total Assets 

Three Opcraung Income Before Depreciation Total Assets 

However. there were no significant differences m the outcomes of the three models. Therefore. 
only the first of the three models developed is presented m Exh1bu 6. See Appendi~ A for further 
informa11on on the calculauon ol EV A 

As shown m Exh1b11 6. for the firM three years of the stud), Wang Laboratories reported (EVA) 
profits from 11!> opcrauon. However. m fiscal year 19 5. Wang's EV A dropped sharply 10 a real loss of 
over $150 million. The next year. there was a slight reco,ery m Wang', EV A, but there sull was a real 
loss m EVA of over $100 million. Although there were other slight recoveries in the amount of us 
yearly "negauve" value. Wang\ EVA earnings remamed negauve 10 un11l its bankruptcy m 1992. In 
the year Wang reported its wol'\I EVA, fiscal year 19 9. Wang's Z-scorc fell to 1.50. classify mg u m the 
hl-.ely banl-.rupt sector. 
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In Exhibit 7, Wang Labs' income before exa-aordinary items, traditional cash nows from opera-
tions, and EV As for fiscal years 1982 to 1992 arc prC5eOted for comparison All three vanablcs tend to 
move m the samedim:!Jon; however, a closer examrnallon reveals some intcresllng differences. Wang's 
EV A turned neganvcm fiscal year 1985 and n:mamed negallve over the study penod. In contrast. Wang 
Labs continued JO report a positive cash flow for several years. Wang e,cpencnced its first ncgallve cash 
0ow m 1989. but1t wasaoomparallvely small outflow of Sl8 million. It was not until 1990 that Wang 
Labs mcurred a s1gruficant ncgallvc cash flow, two years before its bankruptcy 

In contrast to cash flow, Wang's income before cxa-aordm.ary items had a closer relationship to 
EV A. In 1985, the year EV A became negauvc, Wang Labs reported a smaJl profit of $15.5 million. 
which con~ noticeably with its profit of over S200 million t.he year before In 1987. two years 
before its first nc:gaovecash flow, Wang reporuxl a loss before extraordinary items of S70 million and 
incurred a ncgauve EVA of S200 million. In 1989, when its negauve cash outflow was only S18 
mil11on, Wang reported a loss of over S300 aullion and a negative EV A of over $300 m1U1on. So, 
overall. Wang's EV A tracked operal.ltlg inccme c loser than did cash flow. 
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St k price\ or secunty returns arc otten (e.g., Beaver, I 968, Aharony. Jones. and SwaJ). 1980, 
Fo=. 1986) regarded as 1nd1cators of the likelihood of the financial distress of a company Aharony. 
Jones. and Swary ( 1980) lound that mvestors ad Justed to the detenoraung financial cond111ons of compa 
mes over approximatcl~ a four-year penod Beaver (1968) reponed that investors forecasted t111anc1al 
failure for a company earlier than the u-ad111onal financial rauos 

In Extubll 8. the movement ,n the value of Wang's common stock ,s conrrasted w11h the movement 
111 the Standard & Povr's 500 Index over the study penod. Dunng a penod 111 which the trend of the 
S&P\ 500 Index was upward, the trend of Wang's common stock pncc was steadily downward. From 
early 1984 to late 1986, Wang's common stock dropped from over S35 a share to around S 12 a share. 
Wanfs st ·k pncc stabilu.cd for approXIDl31Cly a year, then the stock began another decline m value that 
contmucd 10 the year of Wang's bankruptcy, at which ume 11 was selling for less than$ I per share. 

In their case study of the bankrupu:y of W T Grant Company, Largay and Suckney ( 1980) found 
that the stock pnce of W T Grant remained steady until approJUmately 1wo and a half years before 11 
filed for bankruptcy In fact, four years before ,ts bankruptcy, W T . Grant's common st k was selling 
ai n:cord highs In Kochanel.. and Norgaard's ( 1988) study of the bankruptcy of Chaner Company, they 
found that the stock pncc d,d not drop dramaucally unul rwo weeks before the actual filing of the 
bankruptcy pet,uon. In contrast, the pncc of Wang's common stock began 10 collapse nearly eight years 
before Wang Labs filed for bankrupccy. F,ve years before Wang's bankruptcy. the market pncc of 
Wang's common stock was only 33 percent of what ,1 had been four years before. Two years before ,ts 
bankruptcy, Wang's stock was selling at only eight percent of what II had sold for seven years before 
In the case of Wang uiboratoncS, the pnce movement of ,ts common stock was qu11e cons1s1en1 w1th the 

detenorauon of Wang's financial cond,uon. 
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EXHIBIT 8 
WA G STOCK PRICE vs &P 500 

-r Wang Stock Pnce 
--!,:-- S&P 500 (d1v1ded by 10) 
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CO CLUDING COMMENTS 
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TI11s case examined the growth and ulumate bankruptcy of Wang Laboratories. Several trad111onal 
predictors of bankruptcy were examined for their effectiveness in predicting the financial distress of 
Wang Labs. Solvency ratios were found to be poor predictors of bankruptcy. Liqu1d1ty rauos were 
found 10 be more efficient in predicting failure than solvency ratios. Cash flows by themselves were 
found no1 to be imponant predictors of long-range corporate failure. However, the cash flow to total 
debt ratio gave clear signs of financial distress for at least three years pnor to Wang's bankruptcy. z. 
scores were found to be valuable in predicung financial distress. especially 1f the trend of the Z-score was 
used as a basis for analysis. An additional method of analyzing potential financial distress. F.conomic 
Value Added, was introduced, and II was found to be a useful leading indicator of financial distress. 
Finally, the price movement of Wang's common stock was consistent with the deterioration of Wang's 
financial condition. 
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APPENDIX 

nus Appendix prov1d~ an e,cplanauon of the calculation of Economic Value Added (EV A) for Model 
One. The following equauon 1s a general description of the calculauon 

EVA 

Net 
Operating 

Profit 

Operating - Taxes Profit 

Net 
Operaring -

Profit 

Total 
WACC x Capital 

Employed 

In detail, usmg the Compus1a1 variables "'here applicable. "'e calculate EV A as follows 

where 

EV A - (OlADP TXT) - [WACC x (AT ACT)) 

VvACC - [MVE (MVE + MVD)) x CE+ [MVD (~1VE+ MVD)) x ATCD 

MVE - CSHO x PRCC 

\1\D -LT 

ATCD - 81 CD x ( 1 TXT Pl) , subJCCI 10 TXT > 0 and Pl > 0, otherwise ATCD • 
BTCD 

CE - BTCD + 6'< 

OIADP = 
TXT 
AT 
ACT 
WACC • 
MVE 
CSHO 
PRCC 
MVD 
LT 
CE 
ATCD 
BTCD 

Operaung 111come a her deprec1auon • 
Total 1m:omc 1axc, • 
Total a,,e1, • 
Total current a,set, • 
Wc1gh1ed averJge co'>! of cap11al 
Market value ol equn1 
Common share, oul'>tandmg ' 
Year•end clo,mg ,1ocl. pnce • 
Market htlue of debt 
Total hab1h11e, • 
Co,1 of equ111 (based upon bond 11eld plu, nsl. premium approach) 
Aller-la~ COSI of debt 
Before la~ cost of debt• Actual cost of long-1errn debl based on Moody's 
lndusmal Manual raungs of Wang Laboratories bond ra1mg classil 1cauons 

Pl Pretax income • 
• Indicates the u'>C of a COM PUST AT variable 
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E D OTE 

'h is no1 always reasonable 10 assume Iha! lhe financial charac1errs11cs of a random sample of firms 
is !he same as !hose analyzed in Alonan's ( 1968) orrgmal sample. Therefore. II may be preferable 1o re-
es11ma1e 1he discrrmman1 funcuon usmg a recent sample from 1he specific mdus1ry m quesuon. 
Unfonuna1ely. 11 is no1 always possible 10 find enough finm 1ha1 ha,e recentl} fifed for banl..rup1cy 10 
conduc1 an mdus1ry discrrminan1 analysis. In 1h1s paper. 1he au1hors are faced wuh this si1ua1ion. 
Ho11.ever. further research by Altman (19 3. 19 4) mdicatcs 1ha11h1s s11ua11on rs nor a major problem. 
Alonan computed Z-scores for a sample of firms m five d1ffercn1 countries. usmg bo1h lhe original z_ 
score equanon and a revrsed model. Alonan found lhe correc1 cla,s1tica11on ra1e (95'<) was higher when 
using 1he origmal equation 1han when the revised model was used 

'For an rnrerestmg and lhorough drscu~ron of lhe dc1ermma11on and u,e of EVA by several major 
corporauons. see Shawn Tully's (1993) anrcle m Fortune. 
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