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Introduction

"3,2, 1! Happy New Year everyone!" These familiar remarks are
made every time that famous red ball drops in Times Square, New York.
When this routine event occurs in the year 2000, many people around the
world will be rudely awakened to more than just a new year. Let me give
you an example.

It’s New Year’s Day 2000 and you’ve been anticipating that college
football championship game between the University of Notre Dame and the
University of Michigan since the Christmas festivities the previous month.
Your best friend John (or Jennifer, take your pick) has invited you to join
him (her) and the clan to cheer on those "Fighting Irish" of Notre Dame.
Realizing that you haven’t purchased a single food item, commonly Doritos
or Pace picanté sauce, you set out to the nearest ATM (Automatic Teller
Machine) for cash and then to your favorite "mom and pop" gas station, as
you’ve discovered your gas tank is nearly empty. You reach the ATM and
begin the process of withdrawing cash. "Click, click, click, phhhhhht!," the
machine exclaims. As usual, whenever you’re in a hurry, something goes
wrong. The ATM has rejected your plea for instant cash. Bewildered, but
thankful you have your credit card, you scurry on to the gas station. You

pump your fuel and proceed inside to purchase that bag of chips and jar of



dip you always seem to crave this time of year (who doesn’t like an instant
sodium overload?). You place your MasterCard on the counter and confess
you’ve forgotten which fuel pump you used. The cashier, looking out the
window and scanning for your vehicle, quietly turns and smiles, realizing
that your car was the most rust-ridden-ride she’d ever seen. She swipes your
credit card and again it is rejected. She calmly explains that her "credit
machine is computer-based and requires a valid date to start up” (de Jager v).
For some reason it won’t start up. As perturbed as you could ever become,
again, you are still thankful you brought purchasing partner # 3, the
checkbook. You write the check for the full amount and you swiftly run to
your car, realizing you’ve missed the first five minutes of the "Big Game."
You find yourself five blocks from John’s (Jennifer’s) place and the
stoplight in front of you appears to be flashing red, yellow, and green at the
same time. "That’s strange,"” you mumble to yourself. Two blocks to
paydirt, another stoplight is in disarray, this time simply refusing to turn on
any lights at all. Again, you shake your head, wondering what else might go
wrong. You pull up the driveway, hoping you haven’t offended John
(Jennifer) for being late. Inside, you explain to everyone what went wrong
on the way to the party and wonder whether anyone can explain such a

peculiar chain of events. John, laughing hysterically, informs you that the



ATM and credit machine rejections and the discombobulated stoplights were
most likely caused by the Year 2000 (Y2K) Problem, also known as the
Millennium Bug.

The preceding hypothetical but probable scenario will occur to
millions of people around the world, all due to Y2K. Y2K will not only
affect the common person, but businesses (alternatively called enterprises,
which includes all types of organizations), and even the worldwide

economy. As Peter de Jager, Y2K expert and author of Managing 00:

Surviving the Year 2000 Computing Crisis, explains, "The truth is, the Year

2000 problem will affect each of us, personally and professionally" (vi1).
That statement alone has led many to discount de Jager’s appeal for
managers to take action on Y2K before they reach financial turmoil.
Opponents contend that "lunatics" like de Jager will create mass paranoia
among people of the world. I contend that Peter de Jager 1s not a lunatic,
and that he intends to urge us to become aware of Y2K, not to become
paranoid.

Within the following thesis, [ will explain:

e what Y2K is

e why it is a problem



e why computer programmers did what they did, ultimately
causing the problem

e what might happen

e Y2K’s effect on the world economy

e a case analysis of Blue Cross Blue Shield of Montana and what
they’re doing to prevent business shutdown

e an accounting/auditing perspective, and

e a conclusion, including whether I think Y2K is a problem

Ultimately, I will defend the claim that Y2K is a problem, and that those

expressing concern are not sounding a false alarm.



What is this Y2K thing, anyway?

With each passing day, another dozen articles about the year 2000
problem are pumped into the endless stream of media news, making it highly
difficult to sort through all the information. Specifically, many offer
explanations of what the Year 2000 Problem actually is. Inreality, it is an
easier problem to comprehend than you might think.

According to the American Institute of Certified Public Accountants'
(AICPA) web site, the Year 2000 Problem "consists of two shortcomings of
many electronic data processing systems that make them unable to process
year-date data accurately beyond the year 1999" (2).

The first shortcoming involves how programmers placed date fields in
date-related programs. "In the past, computer programmers have
consistently abbreviated dates by eliminating the first two digits of the year
under the assumption that these two digits would always be 19" (AICPA
Homepage). In other words, December 1, 1976, became 12/01/76. Without
the century digits preceding the 76 in 1976, a computer would recognize the
dates as one of many sequences (eg. MM/DD/Y'Y for month/day/year or
YY/MM/DD for year/month/day). "Unless corrected, this shortcut is

expected to create widespread problems when the clock strikes 12:00:01



A.M. on January 1, 2000. On that date, some computer programs may
recognize the date as January 1, /900, and process data inaccurately or stop
processing altogether" (AICPA Homepage). This becomes extremely
dangerous when a computer compares two different dates when performing
calculations. In other words, according to lan Hayes and William Ulrich,

authors of The Year 2000 Software Crisis: Challenge of the Century, when

the computer compares one date to another date that occurs after December
31, 1999, a '00' (as opposed to '2000') in the year field will distort the
computer's concept of time (6). This can be seen within the U.S. Social
Security system. For example, in the year 2000 and after, when this system
calculates the age of someone who may qualify for social security payments,
the computer would subtract "35" (year citizen was born) from "00" (present
year's digits). This calculation would reveal that this not so eligible person
was (—) 35 years old instead of 65. Obviously, you can see the
complications this would cause within an entire computer system, all
because the computer recognizes the year 2000 as 7900.

The second shortcoming includes the recognition of the leap year,
involving an algorithm, which is "a rule, often mathematical, governing
computer processes" (ArtLex's Homepage). Specifically, "the algorithm

used in some computers for calculating leap years is unable to detect that the



year 2000 is a leap year. Therefore, systems that are not year 2000
compliant may not register the additional day, and date calculations may be
incorrect" (AICPA Homepage).

In addition, there is one more area of concern, involving error
messages and programs. Not only did computer programmers omit the
century digits in a date field, but they also used certain dates to signify
something other than the actual date. For example, many programmers used
September 9, 1999 (09/09/99) to signify an error in a program. In other
words, when September 9, 1999 rolls around, many systems will read the
date as an error and "may produce erratic results or stop functioning"
(AICPA Homepage). One example John Holusha of the New York Times
mentions includes "systems like fire alarms could start generating false
signals when that date is reached" (6).

Before I continue, the term "year 2000 compliant” needs to be
explained. As I mentioned above, if a computer system isn't "year 2000
compliant," it won't recognize the leap year and will calculate incorrectly
when comparing a pre-2000 date with a post-2000 date. de Jager provides
the most understandable definition for "year 2000 compliant": "If an
application is working correctly today and will continue to work correctly

during and following the year 2000, it is compliant" (59). Within this




explanation, we notice "application." What is an application? Capers Jones,
Chairman of Software Productivity Research, Inc., explains: "In the context
of the year 2000 problem, the term 'application' is the general term for both
individual computer programs and also the term for linked sets of programs
that comprise larger entities termed systems" (13). Examples of applications
include enterprise payroll systems and interest and pension calculation
systems. Realizing that Y2K exists in not only a single application but in a
linked set of applications, it's easy to see that an enterprise's entire computer
system must be checked. It would be nice to have one application to check
for Y2K, but that, unfortunately, is not the case.

Now that we understand what year 2000 compliance is, 1s there any
way to fix the Y2K bug? Yes. As a matter of fact, there are three common
ways to fix the Y2K problem. According to James Keogh and Stephen

Ruten, authors of Solving the Year 2000 Problem, the first way is simple:

"Expand the date digits to include the century digits in your databases" (26).
This leaves no opportunity for confusion, as it "explicitly specifies the
century and always remains in the database" (Keogh 26). However, there
are two problems with this method. First, "there may be no room in some
older databases to add the additional digits" (Keogh 26). Second, "programs

still might need to be changed, especially those that extract the year from the




date data" (Keogh 26). In other words, this program will search for two-
digit date data and find a four-digit year, instead. Confused, the computer
will either spit out an error message or freeze data on the screen and
discontinue normal functions. There is also a problem with "the layout of
printed reports and data displayed on the screen” (Keogh 27). Keogh
continues, "These forms are designed for a two-digit year; now there are two
more digits and there may not be room on the form to hold the data" (27).
The second technique to become year 2000 compliant is "creating a
sliding window that makes assumptions about the century based on the
current year" (Keogh 26). As long as date data are within 100 years, this

technique is fast and easy. In his book, Solving the Year 2000 Problem, Jim

Keogh elaborates further on this technique:
First, a 100-year range is selected such as 1980 through 2079.
Two-digit years that are greater than 79 are assumed to be in the
20" century, and two-digit years that are less than 80 are
assumed to be in the twenty-first century. Each year the
window slides forward a year. (27)
This technique works great when fixing systems "that do not require dates
that span more than 100 years" (Keogh 27). Any system requiring date
manipulation beyond the 100-year range can not be fixed with this method.

Finally, by "twiddling with bits (eight bits = one byte) to squeeze four

digits into the current number of bytes that are used to represent two digits,"




one can become year 2000 compliant (Keogh 26). Bit twiddling involves
adjusting the way the year is represented in the field. Keogh continues, "It is
an explicit and permanent way to fix the date" (27). This technique becomes
a problem when a program accesses a "bit twiddled date" which is not in the
same format the program expects. Every time a program accesses the date,
the program has to convert the date back to the original format in order to
read and use the date.

All three of the above techniques are useful when creating year 2000
compliant systems. However, they require enormous amounts of capital and
time to be effective. The Gartner Group, "a for-profit research corporation
that collects data on a wide variety of topics" (Jones 62), estimates "the
aggregate cost of the (Y2K) solution on a worldwide basis to be between
$400 and $600 billion" (Hayes 7). Even more shocking is the news, which
we read nearly every day, that these costs have been dramatically
underestimated.

In a June 8, 1998, article in U.S News & World Report, the Office of
Management and Budget (OMB) estimated they would spend $4.7 billion
"to debug federal computers -- a figure that is up 100% from a year ago"
(Ahmad 47). The Gartner Group, however, estimated the OMB would

spend closer to $30 billion to fix the YZK bug (Ahmad 47).
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"Even if enough money were allocated, there aren't enough people --
debuggers and testing specialists who know ancient and varied programming
languages -- to renovate the billions of lines of code that need repair,” states
Shaheena Ahmad (48). With so many programmer openings available
(345,000 according to U.S. News & World Report) to anyone who can write
computer code, it's no wonder we've seen companies importing workers
from other countries. There are simply not enough workers with computer
programming background in the U.S. to fix the millennium bug.

To combat the computer programmer shortage, "Y2K 'boot camps' are
proliferating, where everyone from college kids to single moms get crash
courses in COBOL" (the computer language found in the highest percentage
of computer applications) (Ahmad 48). With such high demand, many
programmers can command up to six figure salaries. At Allegiant Legacy
Solutions, based in Blue Ash, Ohio, and consulting firm that specializes in
Cobol and other now-obscure computer languages, "qualified Cobol
programmers now demand annual salaries of $100,000 to $200,000- and the
price is going up," states John Broder (1). This situation makes it extremely
attractive for a retired COBOL programmer, whose entire income comes

from fixed income benefits such as social security, to rejoin the workforce.
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Why is Y2K a problem?

One reason Y2K is a problem, as [ have suggested, is time.
According to Edward Yardeni, chief economist and managing director of
Deutsche Morgan Grenfell North America, "The problem is time. All the
money in the world will not stop January 1, 2000, from arriving. There is
not enough time to fix and test all the systems around the world that must be
fixed" (Yardeni 13). Yardeni explains further:
A problem in one system could start a domino effect. A failure
in one system could corrupt other systems. The problem will
be a nonevent only if the global computer network is 100
percent fixed, and there is sufficient reason to believe that a
significant fraction of the system will not be ready in time. (13)
As you can see, time is a huge factor in the Y2K problem. It's too difficult
to judge exactly how much time will be needed, but judging from the more
than 600 different programming languages and billions to trillions of lines of
code out there, most enterprises will not correct their entire system by the
year 2000 (Ahmad 47).
The second reason Y2K is a problem is because of our dependence on
computers. Keogh reveals a chilling example of this dependence as he

recalls a "Twilight Zone" episode:

Jack Klugman (before the Odd Couple) joined a firm as a
computer engineer. He walked into this manufacturing-plant-

12



size building and was greeted by a secretary who escorted him
to the manager of the firm. The building was quiet and cool.
You could hear a pin drop. Klugman sat behind the computer
console, and with a startling expression looked up at the
manager and asked, "Where's everyone?" As the camera
panned out showing a warehouse floor filled with an assortment
of IBM computer equipment, the manager purposely remarked,
"We have only three employees. My secretary, you and myself.
We don't need anyone else. The computers do all the work."(2)

The scary thing about this story is that it was presented back in the 1960s,
far from the computer-dependent people of the 1990s. Most likely, you, like
most Americans, have taken the benefits of computers for granted. Ask
yourself the following:
Who flies your airplane? Who writes your paycheck? Who
keeps track of how much money you have in the bank? Who
tells you the price of groceries at the checkout counter? Who
runs the videotape of your favorite show at the broadcast
studio? Who connects your phone call? Who reminds you that
your driver's license needs renewal? Who audits your tax
return? (Keogh 2)
The answer, of course, is the dependable computer. Where the computer can
perform all of that, "we are needed to develop business rules, write
instructions for computers to follow, and handle those rare occasions when
computers make errors" (Keogh 3). Shocking isn't 1t?
Let me give you another example of our computer dependency:

Consider this. You want to apply for a passport so you can travel to

Germany next year. In order to apply, you'll probably need to supply a

13



legally valid birth certificate. Your birth was probably registered in the
government computer in the city of which you were born. Or was it? Most
people go to Mom or Dad to find that vital piece of paper. However, if the
computer that originally registered your birth fouls up and you lose your
birth certificate, there will be no record of your existence, at least legally.
Computer-dependency causes personal problems for you and I.
Wonderful! What problems do enterprises face as a result of computer
dependency? Enterprises have a problem that is significantly larger in
magnitude and scope. Keogh explains:
There is virtually no money in business except for your local
sandwhich shop. Businesses have not exchanged cash in
decades. All the transactions are made by exchanging computer
data. Just as with our funds, money owned by a corporation is
really a dollar value stored in computers alongside the
business's tax identification number, the equivalent to our
Social Security number. (4)
Whenever two companies do business, they rely on computers all throughout
the process, from ordering a product to new account balance notification by
each respective client's bank. Where is the money? There is no money.
Why 1sn't there money?
"It doesn't exist primarily because of a concept called a book-entry

system. A book-entry system is a method businesses use to limit -- and in

some cases eliminate -- the need to use cash to complete transactions," states

14



Keogh (5). Each business tracks their cash balance with book and record
adjustments. Hypothetically, a CEO of an enterprise could ask his bank to
fork over the enterprise's $100 million cash balance. This would not occur,
at least not without a large delay, because the bank likely doesn't carry the
requested cash amount. The bank's cash balance is a "number stored in a
computer alongside the bank's identification number" (Keogh 5).

In summary, "as long as computers continue to operate, businesses do
not need real money. They only need the impression of money that appears
on the computer screen and on reports generated by computers" (Keogh 6).
According to Keogh, due to a computer's accuracy, the problem only gets
WOTSE:

Computers do not make mistakes. Programmers who write the
instructions that computers follow and those who write the
business rules that programmers follow make mistakes. And
those mistakes are blindly followed by the computer -- over and
over again with the accuracy of a computer! (7)

Therefore, in addition to time, our dependence on computers is the other

reason why the millennium bug poses a significant problem.
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Why did programmers do what they did?

So much anthropomorphic terminology has found its way into
the computer technology lexicon that we forget computers are
machines: they can't really 'think' or 'see,' and they don't really
'know' anything. When we see the date 01/01/00, we know it
refers to January 1, 2000; when the computer 'sees' 01/01/00, it
'knows' it is January 1, 1900; or it might 'know' to delete the
information accompanying the double zero number string. The
upcoming dawn of the millennium is going to require that we
stop trusting our computer systems to know anything other
than what we have programmed them to know. It 1s time to
take responsibility for not being far-sighted enough to plan for
their future use beyond the year 1999. (de Jager 1)

The above assertion appears in the opening chapter of Managing 00:

Solving the Year 2000 Computing Crisis, by Peter de Jager and Richard

Burgeon. It speaks of aggressively taking responsibility for Y2K and
solving the problem. In order to understand Y2K completely, we need to
delve into a brief history of computer programming and why programmers
used two digits for the century instead of four.

"Programming began on punch cards known as Hollerith cards,
named for the man who mvented them in the late 1800s, in order to get the
U.S. Census done on time," states de Jager (1). A record, named by
computer programmers, is information "typically stored with other related
information both in memory and on disk" (Keogh 10). Hollerith cards had

only 80 columns and all information for each record had to fall within these
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parameters. Early programmers couldn't have imagined that the shortcuts
they created to accommodate 80 columns would lead to an impending
catastrophe by the year 2000.

Assuming that everyone knew the century prefix was 19, early on
programmers shortened the year designation digits to two. The years after
the early 1900s would see rapid technological change and numerous
computer upgrades. At that time, "code was written on the fly, often without
documentation" to keep systems up and running (de Jager 2). "Code"
referred to "source code," the English-like instructions that were written by a
programmer to tell the computer what to do (Keogh 14). Within the source
code, many programmers used names of friends like "Jane" or "Cindy" to
signify different types of computer information, and often date field data
(Annonline Homepage). This type of programming is coming back to haunt
them and all of us.

The two major reasons that computer programmers used two digits
were efficiency and convenience. Efficiency became a common
programmer's goal in the 1960s and 1970s, when they had "incentives to
abbreviate dates and save data entry" (IBM Homepage). Programmers knew
it would be worth it, at least at the time, to save several date field characters

in every database with millions of records, as "computer memory and
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storage were costly and in short supply" (IBM Homepage). How costly and
in short supply were computer memory and storage?

Keogh answers part of this guestion with the following:

Information is stored as a binary value in memory. These are
the familiar 1's and 0's, each of which is stored in a switch in an
integrated circuit inside the computer. In the 1960s, an
integrated circuit held 10 switches. By the 1970s the same size
integrated circuit held 1,000 switches. Today an integrated
circuit holds 100 million switches.(10)
Now, it seems obvious why programmers conserved space, as they had
limited switches to store information. By reducing the year information
from four to two, programmers were sure to score brownie points with the
boss and ultimately with the owners of their company. They were saving
space and money. How costly were computer memory and storage?

The cost of storing computer data in the 1960s was enormous
compared to today's standards. According to Tom Henderson, in 1963, the
cost of storing a million characters of data (e.g. one million letters in the
alphabet) was $175 a month (4). Today, for the same amount of data, one
would pay one cent a month (Henderson 4). Again, this revelation makes it
easy to understand why programmers shortened the year information.

On the one hand, programmers knew they were saving space and

money. On the other hand, no one suspected in the 1960s and 1970s that

programs with six-digit date fields "would still be in use in the late 1990s"
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(Broder 1). In fact, George Luntz, a 41-year-old former IBM systems
engineer who has been a computer programmer since he was 19, feels Y2K
"has brought out all the conspiracy nuts, just like the Kennedy assassination”
(Broder 1). Mr. Luntz continues, "I assure you, there was no conspiracy.
We felt the useful life of these systems was five to ten years" (Broder 1).
The second reason programmers used two digits instead of four was
for convenience. Keogh explains:
Think for a moment. When you enter information into the
computer, you notice that some of the information is already
displayed on the screen. For example, today's date probably
appears on the form without you having to enter it from the
keyboard. This is because the programmer used the date found
inside your computer as the date for the form. Sometimes,
however, this date (called the system's date) is inaccurate.
Therefore, the programmer must allow you to correct the date
on the screen. Some programmers try to make this task even
easier by allowing you to change only the two year digits. The
programmers assumed the two century digits would never
change. We now know they made a wrong assumption. (11)
It was convenient for programmers to allow you to change the date on your
screen by adjusting only the two year digits. However, because of this
convenience, along with an attempt at improving efficiency, we now have a
Millennium Bug, which stretches across the globe. The sad part of it all is
that 1t could have been avoided had business managers and programmers not

been so stubborn in the way they operated their enterprises. The following

only confirms this sad truth:
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Business managers and programmers knew dropping the
century digits was short-sighted planning. They knew this
solution was only a temporary fix and that some day at the turn
of the century someone was going to feel the effects of this lack
of long-range planning. But by then those business managers
and programmers who made the original decision would be
retired. The problem would not be theirs to solve. (Keogh 11)
Blaming these people would be easy for us to do, considering they left us
with such a daunting task. Can we really blame them, though? It's human
nature, right? Put simply, it would be human nature acting again if we
blame someone else for our problems. However, I propose that we take

action and work on solving the problem, as it will be too costly to wait

around blaming someone else.
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What might happen?

I've already given you bits and pieces of what might happen when
time reaches January 1, 2000, but the following discussion will give you a
more detailed account of the consequences of Y2K.

Before presenting a list of what else might happen, the concept of
embedded systems needs explanation. Not only does Y2K exist in software,
but on computer chips within systems, called embedded systems. Anything
with a computer chip glitch in its date field information will have a year
2000 problem. For example, "embedded business systems control lights,
elevators, security systems, time clocks, and heating and cooling systems"
(de Jager 4). If embedded chips are not replaced within these systems, chaos
will result. We will find that the lights won't function, "the elevators
stubbornly insistent on staying on the ground floor", the security systems
refusing to recognize magnetically coded cards, the time clocks revealing
inaccurate time, and the heating and cooling systems refusing to turn on at
all (Holusha 6).

Other problems or inconveniences that may occur include the
following software, hardware, and embedded functions:

e inaccurate calculations resulting in a form thanking you for

renewing a magazine subscription through February 7900
(Manes 2)
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inaccurate mortgage, life insurance premium, interest
compounding, and pension payment calculations (Jones 7)

inaccurate calculations of calendar utility functions in commercial
spreadsheets such as Lotus, Excel, and Quattro (Jones 7)

commercial and military aircraft, weapons system, and satellite
software creating chaos (Jones 8)

disruptions of telecommunications services, including telephone
switching systems and billing errors (Jones &)

degradation in mainframe data center throughput by 25% or higher
(Jones 27)

potential U.S. litigation expenses reaching $2 billion between 1997
and 2005 for initial lawsuits and punitive damages reaching $100

billion (Jones 40)

bank, broker, credit union, health care, insurance, manufacturing,
retail, and wholesale business failures (Jones 42)

city, county, and provincial government enterprise failures
(Jones 42)

public utility enterprise failures (Jones 42)

libraries claiming fines for books a hundred years overdue
(Bouchier 15)

VCR, television, and personal computer malfunctions (Bouchier
15)

inventory systems within manufacturing enterprises grinding to a
halt or breaking down (Broder 1)

vendors receiving payment for services not performed (Greene 1)
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e clderly residents notified that they need preschool inoculations
(Greene 1)

e inmates from city jails released early or detained too long
(Cooper 6)

o abrief Wall Street shutdown (Hansell 5)

e arun on your local city bank's and Federal Reserve's cash supply
(Hansell 5)

e misinterpretation of license renewal and stock option dates
(Hayes 1)

e corporate enterprise's financial statement inaccuracies
The amazing part about these problems is that they are only the tip of the
iceberg when mapping out what may happen when the year 2000 arrives.
However, the key idea about Y2K is not to panic. Customers represent the
only thing that will stop a run on the cash supply at the local bank.

Let's face it, if you are a large (say, 10,000 employees) enterprise and
you haven't begun to search for all the areas in your computer system
containing the Y2K bug, you won't finish in time. In fact, "the time to start
fixing this problem was 1995," states Jones (28). Additionally, it should be
noted that "the year 2000 problem is one where automated search engines
are going to be highly beneficial" versus manually going through each line
of code to find each Y2K glitch (Jones 29). "However, the accuracy of these

search engines is still something of an unknown value" (Jones 29).
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The following table (Table 1) indicates the time people would need to begin
fixing their year 2000 repairs "with any hope of finishing before the end of

the century" (Jones 28):

Tabie 1

Percentage of Year 2000 Repairs Completed Based on Start Year and
Use of Manual or Automated Search Procedures tJones 29

Year When 2000 Repairs Start % of Applications Corracted  of Applications Corrected
by 1889 (Manual Search) by 1988 (Automated Search)
1994 100% 100%
1995 100% 100%
1996 99% 100%
1997 80% 99%
1998 70% 85%
1999 30% 60%

Additional Y2K issues concern Bryce Ragland, author of The Year

2000 Problem Solver: A Five Step Disaster Prevention Plan, who predicts

"somewhere between 10 and 30 percent of existing software applications can
possibly be wiped out within the space of the next few years" (xi). If
managers were hoping to save their prized old computer system, they should
think again.

To give managers some comfort, they aren't alone. There are others
out there who refuse to confront Y2K. However, as we get closer to the year
2000, there will be enlightening news, daily, about enterprises who have

solved Y2K in their organization, as many enterprises began millennium bug
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work in the 1980s. Additionally, in case you were wondering, the Federal
Reserve Board announced on November 20, 1998, that they have "ordered
an additional $50 billion of new currency to pump into circulation in case
consumers make a run on their banks and automated teller machines"
(Bodipo-Memba). That's good news considering the effect a run might have
on the U.S. economy.

Given all the problems Y2K brings, are there any winners? The
following table (Table 2) presents a brief list of winners vs. losers related to

the millennium bug:

Tahle 2
Year 2000 Winners vs. LOSBI'S miayes 3

Year 2000 Winners Year 2000 Losers

Companies that are compliant in time Companies not compliant in time

Year 2000 vendors and service providers Stockholders of noncompliant companies
Hardware/storage manufacturers Boards of directors of companies that are not compliant
Offshore outsourcing companies Insurers of noncompliant companies

Lawyers and legal firms Unprepared software vendors

Investors in compliant companies Constituents of noncompliant government agencies
Investors in Year 2000 vendors Vendors not in Year 2000 market

Customers of compliant companies
Constituents of government agencies that are compliant
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What will be the effect on the world
economy?

Edward Yardeni, Chief economist, Deutsche Morgan Grenfell
predicts there is a 35 percent chance that the millennium

bug will cause "at least a mild global recession" in 2000
(Zuckerman 3). In 1999, there is an increasing likelihood

of a 20 percent decline in stock prices, as investors become
concerned about the year 2000 problem... (Yardeni 5).

As mentioned in the previous section, the effect Y2K will have on the
U.S. economy alone includes litigation expenses reaching $2 billion for
initial litigation and $100 billion for punitive damages, between 1997 and
2005 (Jones 40). The effect Y2K will have on the world economy includes
not only litigation expenses but possible bankruptcy and possible business
failure (Jones 4).

The costs to the world economy will accumulate up to the year 2000
and will continue after until at least 2005 (Jones 5). What will these post-
2000 costs include?

The post Year 2000 expenses will consist of: 1) Fixing obscure
Year 2000 instances that were missed prior to the end of the
century; 2) Repairing "bad fixes" that accidentally introduced
new errors; 3) Frantically completing new applications that
were intended to replace aging legacy software (an enterprise's
original software), but which were not finished prior to the end
of the century; 4) Hardware upgrades and retuning of
applications whose performance was degraded by hasty repairs;

5) Litigation expenses for the host of anticipated Year 2000 law
suits. (Jones 5)
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In addition to these expenses, Jones suggests, "A very likely byproduct of
the Year 2000 problem will be sharp increases in local taxes to defray some
of the Year 2000 expenses" (9).

Jones explains, "the first step in exploring the economic consequences
of the year 2000 problem: construct an approximate inventory of the total
volume of software installed and operational in the United States" (17). A
U.S. software inventory will allow us to explore and project (likely, without
high precision) the economic impact Y2K will have on other countries, as
their software inventory represents a percentage of the total U.S. inventory.

In his study, The Global Economic Impact of The Year 2000 Problem,

Capers Jones uses a function point metric system to measure the total
volume of software installed and operational in the United States
(TVSIOUS)(18). Originating in the 1970s within IBM, function point
metrics have become the "most widely used metric in the software world,"
states Jones (18). Jones continues, "The function point count of a software
application is based on enumerating five external attributes of the
application: inputs, outputs, inquiries, logical files, and interfaces" (18). By
assigning weighting factors to these attributes and including adjustments for
complexity, we now can measure the TVSIOUS (Jones 18). According to

Jones, out of the nearly 600 computer programming languages, COBOL is
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the most prevalent with 550,000 competent programmers, 12,100,000
applications, and 605 million function points (20). These figures include the
approximate number of "applications developed by non-professional
programmers such as accountants, managers, and engineers” (Jones 20).
With these numbers and including the other programming languages, we can
develop the following table (Table 3), which lists the software portfolio size,

measured in function points, by industry:

Table 3
U.S. Software Portfolios
((Portfolio Volumes Expressed in Function Points) tones 23
Industries Portfolio Size in FP
Military 300,000,000
Manufacturing 200,000,000
Finance 135,000,000
Services 100,000,000
Communications 90,000,000
Insurance 81,000,000
Defense 80,000,000
Wholesale 80,000,000
Federal 60,000,000
Retail 60,000,000
Software 52,500,000
Health care 25,500,000
Municipal 24,000,000
Energy 20,000,000
Transportation 18,750,000
States 16,000,000
Other 360,000,000
TOTAL 1,702,750,000
(Data can be assumed to have a large but unknown margin of error.)

Regarding the data in Table 3, according to Jones, the "United States is the

world's largest producer and largest consumer of software so the costs of the
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year 2000 problem will be greater in the United States than in any other
country" (23). In addition, "the year 2000 problem is one of those
comparatively rare problems that affects industrialized and computerized
nations much more severely than those that are not yet fully automated,"
states Jones (23). Now that we have data on the TVSIOUS, measured in
function points, where do we go next?

The next step 1s to approximate, based on Table 3, the "costs for the
overall repairs that must be performed" (Jones 25). Again, this is difficult to
predict, but the following table (Table 4) reveals the approximate United

States costs for finding and fixing the year 2000 problem:
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||l|litl!ll States Repair Costs for the Year 2000 Problem tJones 25
{Industries Costs
Military $ 14,318,181,818
Finance 4,950,000,000
Manufacturing 4,666,666,667
Communications 4,235,294,118
Services 4,444,444 444
Insurance 4,140,000,000
Wholesale 3,882,352,941
Federal 3,160,000,000
Defense 2,933,333,333
Retail 3,093,750,000
Software 1,740,789,474
Municipal 1,050,000,000
Health Care 892,500,000
States 770,000,000
Energy 700,000,000
Transportation 656,250,000
Other 15,120,000,000
TOTAL $ 70,753,562,795

When taking this data and adding it to secondary "bad fix" software repairs,
test library repairs, data base repairs, hardware chip replacements, hardware
performance upgrades, and litigation and damages, we find the overall total
of United States year 2000 expenses. The following table (Table 5) breaks it

up 1nto the respective expense elements:
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Table b
Overall Total of United States Year 2000 Expense Elements tJones 45

Year 2000 Topic U.S. Yaar 2000 Costs

Initial software Repairs $ 70,000,000,000
Secondary "bad fix" software repairs 7,000,000,000
Test library Repairs 10,000,000,000
Data base Repairs 60,000,000,000
Hardware Chip Replacements 10,000,000,000
Hardware Performance Upgrades 20,000,000,000
Litigation and Damages 100,000,000,000

US.TOTAL $ 277,000,000,000

If we assume "a 2000 AD population for the United States of about
280,000,000 citizens, then the per capita Year 2000 costs for the United
States amounts to about $989 for every citizen," states Jones (45). This is an
astonishing number! What's more? Jones continues: "Assuming a U.S.
working population at the end of the century of roughly 120,000,000
workers, then about $2,308 would be the cost for every working person in
the United States" (45). Again, astronomical numbers! How, then, do we
use the United States' figures to project the effect Y2K has on the rest of the
world?

Actually, we take the same criteria we used to calculate the U.S.
expenses and then project what each respective country's costs will be.
However, in order to calculate these numbers, we need to assume that the
salaries demanded in other countries are based on percentages of U.S. norms

(Jones 52). The following table (Table 6) indicates the approximate
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expenses for Year 2000 software repairs in 30 countries as well as each

country's percent of U.S. repair total:

Table G
IRanking of Relative Year 2000 Software Repair Expenses
for 30 Countries tones 541
Country Year 2000 Repair Costs % of LS. Year 2000 Cost
United States $ 74,601,600,000 100.00%
Japan 42,066,000,000 56.39
Germany 24,035,000,000 32.22
United Kingdom 17,043,000,000 22.85
France 16,824,500,000 22.55
Brazil 14,225,656,250 19.07
Italy 13,390,546,875 17.95
Russia 12,801,250,000 17.16
South Korea 8,977,500,000 12.03
Mexico 7,641,562,500 10.24
Canada 7,196,962,500 9.65
Spain 6,878,890,625 9.22
Turkey 6,228,140,625 8.35
Taiwan 4,185,937,500 5.61
Ukraine 4,168,125,000 5.59
Netherlands 4,049,375,000 5.43
Australia 3,927,893,750 5.27
Poland 3,722,812,500 4.99
Argentina 3,291,750,000 4.41
Thailand 3,241,875,000 4.35
Belgium 2,871,375,000 3.85
South Africa 2,538,281,250 3.40
Sweden 2,458,125,000 3.30
Egypt 2,453,671,875 3.29
Portugal 1,945,125,000 2.61
China 1,763,437,500 2.36
India 1,603,125,000 2.15
Indonesia 1,589,765,625 213
Philippines 1,267,300,000 1.70
Pakistan 340,664,063 0.46
SUM/AVG. $ 297,329,248,438

Note that Table 6 only includes software repair costs and does not include

the other expense elements: data base repairs, hardware upgrades and
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retuning of applications, litigation costs, and damages awarded from

litigation (Jones 53). However, if we include the aforementioned expense
elements and possible bankruptcy and business failures attributed to Y2K,
we can assemble the following table (Table 7), which indicates the overall

total of global Year 2000 expense elements:

Table 7
(Overall Total of Global Year 2000 Expense Elements  tJones 581

Year 2000 Topic Giobal Year 2000 Costs

Initial Software Repairs $ 530,000,000,000
Secondary "bad fix" software repairs 50,000,000,000
Test library Repairs 75,000,000,000
Data base Repairs 454,000,000,000
Hardware Chip Replacements 76,000,000,000
Hardware Performance Upgrades 150,000,000,000
Litigation and Damages 130,000,000,000

WORLD TOTAL §$ 1,635,000,000,000

Data from Table 7 indicates a world total cost of $1,635,000,000,000!
Although this cost, by today's standards, may seem relatively small when
comparing it to the United State's national debt of trillions, it would be
simply ludicrous to ignore such costs.

Y2K will make an immediate and profound impact on the world
economy. This $1,635,000,000,000 price tag is a bit higher than The Gartner
Group estimate of between $300 and $600 billion, worldwide. Part of this
difference may be because The Gartner Group's study may not have

included all of the expense elements or possible business bankruptcy and
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shutdown costs. Whichever estimate we use, one thing is certain: Y2K is a
problem that should not be ignored and most definitely will not go away by
itself.

David Bouchier, essayist and commentator heard regularly on public
radio, uses humor in describing his solution to the year 2000 problem:

Here's the solution. We lie to our computers about the date —
just go back to 1900 and do the century all over again. It wasn't
a great success the first time — two world wars, commercial
television and Windows 95. Starting from scratch, and with
20/20 hindsight, we might do better. Twentieth century take II:
the Titanic floats, Hitler lives out his life as a second-rate house
painter, the letters I.B.M. stand for "Improving Basic Morals,"
messages come in envelopes and a young man from Seattle,
Bill Gates, has a brilliant career as a stage illusionist and
purveyor of snake oil. (15)

He may be on to something!
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Case Analysis: BlueCross BlueShield of
Montana

In order to give you a better understanding of how Y2K affects an
organization, I decided to interview someone from BlueCross BlueShield of
Montana (BCBSMT). What better person to go to than Barry Anderson,
Y2K Project Manager at this organization, located in Helena, Montana.

BCBSMT is primarily a health insurance provider with various
subsidiaries located throughout Montana. Located in their main offices in
Helena they have IBM mainframe computers as well as client-server local
area networks (LANs), which employees can access with the familiar log-in
process. Anderson estimates BCBSMT have approximately 400 to 500
personal computers (PCs) and probably 400 to 500 employees. Realizing
that BCBSMT is an "information driven" organization, it is no surprise that
Y2K has acquired "big attention" and been given "priority" status.

BCBSMT began Y2K work in 1996 and introduced a Y2K project
team, "Project Office," consisting of 30 people from many specialty areas
including Information Systems (IS), Claims Process, Finance, and Internal
Auditing, among others (Anderson). Project Office has been working

diligently since their formation, fixing Y2K at a price tag of "around $4
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million when it's all said and done" (Anderson). Not only has Y2K been
very expensive for BCBSMT, but extremely time consuming, involving an
estimated "50 to 60 man years" to fix.

What has BCBSMT done, specifically, to fix their Y2K problem? In
October 1998, BCBSMT began their code remediation process, which
includes two types of testing, "19XX" and "20XX". As of New Years Day,
1999, BCBSMT was 85% complete with their code remediation process.
What is "19XX" and "20XX" testing?

First, "19XX" testing is used to locate and change any data program
logic, which includes date-sensitive fields. In other words, this is the
process of finding and remediating code that has only two-year digits,
instead of four in its date-field logic. Testing these programs will reveal
whether their computer systems can still process program calculations. Most
but not all "19XX" testing was complete by the date of this interview
(1/15/99).

The second type of testing, "20XX", would begin in 1999 and
continue throughout the year. "20XX" testing 1s an attempt to simulate the
year 2000 for whichever program you are testing. Anderson mentioned that

the most common dates to use "20XX" testing were a successive three-day

span, like 12/31/99, 1/1/00, and 1/2/00. Other important dates he considered
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were 2/28/00, 2/29/00, and 3/1/00, which are the dates to test whether
programs would accurately read the year 2000 as a leap year. In addition,
testing October 10, 2000, was important because this would be the first date
that would consider double digits in all three increments of a date-field
(10/10/00). After testing these dates, the results were compared with pre-

Y 2K results, which would reveal whether the program was operating
correctly.

After discussing the ways BCBSMT tests for their Y2K problem, I
asked Anderson whether they would be year 2000 compliant. He said
BCBSMT would be year 2000 "ready," not year 2000 "compliant." "Ready"
was a more accurate term, according to him; indeed, many organizations are
now using “ready” instead of “compliant” when identifying their Y2K
preparations. Additionally, “ready” appears to be a safer term legally
(Anderson). Specifically, BCBSMT has adopted the following Corporate
Year 2000 definition of corporate readiness:

With respect to information technology, computers, computer
programs, and embedded system devices must accurately
process date and time date (including, but not limited to,
calculating, comparing, and sequencing) from, into, and
between the 20™ and 21%' centuries and the years 1999 and 2000
(including leap year calculations). (Anderson)

In layman’s terms, the above definition identifies an organization that 1s

Y2K “ready” as one that will be able to operate effectively without
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shutdown for any period of time, so long as other organizations on which
they rely are also year 2000 ready. To compare, remember de Jager's
definition of “compliant”: “if an application is working correctly today and
will continue to work correctly during and following the year 2000, it is
compliant” (59). It almost seems as if the definition of "ready" is more
elaborate than the definition of “compliant” given by de Jager. In any case,
BCBSMT stated that it would be Y2K “ready.”

In addition to their applications with Y2K glitches, BCBSMT has
many security systems, elevators, and backup power supplies to worry about
(Anderson). Remember, Y2K is found not only in applications, but also in
embedded systems, located in security systems, elevators, and backup power
supplies, to name a few (Anderson). BCBSMT has also checked whether its
suppliers are year 2000 ready, including their paper suppliers, as paper is
vital in the billing process of a health insurance enterprise (Anderson).
Additionally, BCBSMT checked their electronic funds transfer (EFT)
system with Norwest bank for Y2K problems (Anderson). This ensures that
their bank of choice will continue to operate with them, without costly
interruptions, beyond the year 2000.

BCBSMT seems to have hit all the Y2K hot spots, as they have

created "spin-off" teams that are subgroups of Project Office (Anderson).
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These teams are needed to discuss the "due diligence" required of any
enterprise within the corporate world (Anderson). By discussing what they
need to provide for their customers relating to Y2K, they will avoid most of
the litigation resulting from Y2K. This process also "ensures proper
documentation" needed to avoid such litigation (Anderson).

It appears that BlueCross BlueShield of Montana is well on its way to
becoming year 2000 ready. They have taken proper notice of Y2K and
probably will avoid most of the problems associated with it. They will be
far ahead of many enterprises in the race to become year 2000 compliant.
This is good news to anyone insured by one of the largest health insurers in

Montana.
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An Accounting/Auditing Perspective

If you haven't already guessed, the accounting world will not escape
Y2K's effects either. In fact, "accounting applications are probably the most
severely affected and also the hardest to bring into compliance. . . because
they depend on many date-sensitive operations," states Daniel Benco (36).
Many of these date-sensitive operations include "posting sales to inventory
control, accounts payable to receivables and payroll to fixed-asset
management" (Benco 36).

It is easy to notice that accountants need year 2000 compliant
software in order to operate effectively. There are many companies that
provide such software, including Navision Software US, Flagship Systems,
MBA Software & Consulting, and CYMA Systems, to name a couple
(Benco 38). However, even after purchasing year 2000 compliant software,
accountants can never be too safe. It is best that accountants test their new
software to check whether it can handle the next century years correctly
(Benco 38). Benco suggests the following instructions will work well to test
for compliance and will protect an enterprise and/or CPA (Certified Public

Accountant) from purchasing non-compliant software:
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1. Using a backup copy of data files, perform several
operations involving dates such as

e Set your system clock to December 31, 1999, and the
time at 11;:58 P.M., and observe the results.

e Input transactions using various dates beyond
12/31/99, watching for error messages.

e Add master file records with a new century date (for a
new employee, say).

e After entering a sale on or beyond January 1, 2000, for
an active customer having some outstanding items
before that date, perform an aging of that customer's
account and observe the results for accuracy in aging.

e If your software sorts the contents of reports based on
dates, enter a transaction in the new century and then
print the report, observing the correctness of the
date sort.

2. Obtain written assurance from the software developer that
your version is compliant. Even if your software passes all
of the tests attempted under item 1, do not assume that it s
fully Y2K-compliant.

3. Do not expect perfection in the software, but do expect your
vendor to remedy any problems consistent with the support
agreement to which you subscribed. If you do not have a
support agreement and your accounting system is vital to
business operations, secure one. (Benco 40)

After testing for compliance, accountants will feel better about the operation

of their accounting applications and systems.

41



Additionally, accountants must be aware that Y2K creates many
lawsuit opportunities. Who might sue? Lynn J. McKell and Marshall
Romney, professors of accounting and information systems at Brigham
Young University, provide an extensive list of who are most likely to sue,
and why:

Organizations could sue software and hardware vendors
because their programs and computer systems can't handle the
new millennium; shareholders could sue managers of their
corporations, charging that the value of their holdings suffered
because the companies failed to correct the problem in a timely
way; auditors could be sued because they failed to detect
material misstatements in the financial statement caused by
errors, including those triggered by the Year 2000 issue;
suppliers could sue customers because their invoices were
incorrect, lost or delayed; banks, insurance companies and
securities firms could be sued by customers whose accounts
were mangled; and, alas, the opportunistic litigious fringe
probably will sue just to try to take advantage of situations like
this. (44)

These are astonishing examples of how Y2K could legally affect
accountants and/or auditors. However, there are steps CPAs can take to try
to "eliminate, or at least reduce, the risks," states McKell (44). The
following enumerates these proactive steps:

e Involve all client processes — operations, technology,

financial — in addressing the problem.

e Assist in identifying the tools and resources needed for the
fix.

e Conduct an initial scope/impact assessment.

e Get vendor compliance certifications.
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e Assess budgetary requirements.

e Review all software-related procedures and standards.

e Test all interfaces with other software, plus monthly,
quarterly and year-end accounting processes.

e Determine whether all Y2K costs are being expensed as
prescribed.

e Consider business interruption insurance.

With these steps in mind, CPAs can lower the risks associated with Y2K
litigation. As long as accountants take this problem seriously, CPAs will
continue to provide the expert services they are known for without risk of

accounting enterprise shutdown.
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Do | think Y2K is a problem?

When analyzing the Year 2000 Problem, it is best to imagine a "Y2K
continuum" with three distinct views. The following diagram portrays the
Y2K continuum, which includes two extreme positions and a "middle of the

road" perspective.

I | |

| I I
Nothing will Happen Middle of the Road The World will Never

be the Same

When I sit down and analyze Y2K and all the information concerning it, |
must consider each perspective before I take my stand on the i1ssue.

First, at one end of the "Y2K continuum" is the perspective that the
millennium bug is not a problem at all and nothing will ever happen, to you,
to me, or to anyone. I disagree completely with this perspective, as it does
not consciously consider the evidence pointing to how serious Y2K really is.

Second, at the opposite end of the "Y2K continuum," is the
perspective that the millennium bug will affect everyone so severely that the
world as we know it will no longer exist, or at least no longer function the
way it used to. Again, this perspective is rather zealous and fails to consider

the available evidence reasonably.
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Finally, near the middle of the "Y2K continuum" is the perspective
that the Year 2000 Problem will affect many people in an extreme way, but
most people in a slight way. This perspective is what I choose to stand by,
simply not because it is the "middle of the road" approach, but because it
takes everything into consideration with sound reasoning. I would even
consider leaning slightly to the left of the middle of the "Y2K continuum"
because it is not as big a problem as many contend. Still, I maintain that the
Year 2000 Problem does exist and it is a larger problem than many people
realize.

The human mind and technology have evolved enough to be able to
tackle this problem and solve it. Granted, time and money are at risk.
However, with the amount of resources working on Y2K at this moment, we
are assured that the world will continue to operate normally with only a few
Inconveniences.

Before I conclude this discussion, there i1s one more important point to
note. Barry Anderson mentioned that one of the first things his organization
made clear was that Y2K is "a business problem" not "an IT (information
technology) problem." This is an important realization needed for every

organization with a Y2K problem. It ensures that everyone from all areas of
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expertise is involved in fixing this problem, which is what 1t will take to
solve Y2K.

In conclusion, I'd like to provide the most enlightening joke I've found
that places the Year 2000 Problem in perspective:

Boris Yeltsin, Bill Clinton and Bill Gates were invited to have
dinner with God.

During dinner He told them: "I invited you here because I need
three important people to send my message out to all people —
Tomorrow I will destroy the earth."

After dinner,

Yeltsin immediately called together his cabinet and told them:
"T have two very bad news items for you:

1. God really exists, and

2. Tomorrow He will destroy the earth."

Clinton called an Emergency meeting of the Senate and
Congress and told them:

"I have Good news and Bad news:

1. The good news is: God really does exist.

2. The bad news is: tomorrow He's destroying the earth."

Bill Gates went back to Microsoft and happily announced:
"I have two fantastic announcements:

1. T am one of the three most important people on earth.
2. The Year 2000 Problem is solved."

(Stenlund)
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