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Abstract 

A side-effect of the national debate about 
employer-provided benefits has been to focus 
attention on the cost of hiring and retaining 
employees. This has led to renewed interest 
in the issue of when a worker is an employee 
vs. an independent contractor. The IRS must 
make determinations regarding worker status. 
This determination process which has 
evolved through judicial precedent, is 
subjective and has generated substantial 
controversy. It is based upon Treasury 
regulations which include 20 common law 
factors used to evaluate the amount of 
direction and control a firm may exercise over 
a worker. The IRS AI Lab developed a 
PC-based expert system to help individuals 
make determinations on this issue. It is 
based upon the 20 common law factors and 
the combined expertise of a number of 
employment tax authorities. After being field 
tested in 1993, the SS-8 Determiner has been 
deployed in five of the IRS’s seven regions. 
Based on this experience, annual salary 
savings over $1 million, or increased 
revenues over $22 million, will result from 
nation-wide implementation. An IRS district 
office which specializes in employment taxes 
and which has C++ programming expertise, is 
assuming responsibility for code 
maintenance. 

Problem Description 

When a firm hires a new employee, it becomes liable 
for paying and withholding a number of taxes such as 
the employer’s portion of Social Security tax, the 
employee’s portion of Social Security tax and income 
tax, unemployment tax, various state or local payroll 
taxes, etc. In addition, a competitive labor market 
(and perhaps soon, federal law) often require that the 

employer contribute toward pension plans, health 
insurance, and other fringe benefits. However, if the 
firm contracts out work, most of these costs are 
legally avoided. Therefore, the firm has a strong bias 
in favor of treating the worker as an independent 
contractor. Workers may at first prefer being treated as 
contractors, but often change their minds when told 
they do not qualify for unemployment insurance or 
workman’s compensation upon termination by the 
firm, or when billed for self-employment tax by IRS. 

If workers wish to dispute their contractor status, 
they may submit to IRS, Form SS-8, Determination 
of Employee Work Status For Purposes of Federal 
Employment Taes and Income Tax Withholding. 
This 4-page form asks questions about the relationship 
between the worker and the firm, such as: 

0 who regulates the work hours, 
* whether the worker can be fired, 
0 who provides any tools required for the job, or 
e whether the worker serves more than one firm. 
Upon receiving an SS-8 from a worker, IRS will 

ask the firm to tell its side of the story on a separate 
SS-8 before making a determination. If it seems 
likely that the firm has a number of misclassified 
“contractors”, IRS may conduct an audit of the firm. 

IRS’s manual SS-8 processing is done by 
experienced professional employment tax auditors, 
usually Revenue Agents. They receive the initial 
SS-8 from the worker, ask the firm to complete an 
SS-8, compare the firm’s and worker’s responses, 
research court precedents for that industry, make a 
determination, issue a letter ruling to the firm, and 
inform the worker of the final disposition of the case. 
IRS classifiers m,ake determinations using 20 common 
law factors to evaluate a worker-firm relationship. (See 
the appendix for a list of Common Law Factors.) 
These common law factors, which evolved through 
judicial precedent from the concept of master-slave 
defined in English Law, define areas in which a firm 
exercises the right to direct what is to be done by a 
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worker and how it is to be accomplished. Interpreting 
whether a worker-firm relationship meets the criteria 
defined in the 20 common law factors is a subjective 
decision and varies among individuals. This has lead 
to a perception of inconsistency and has resulted in 
pressure from industry groups for a more definitive 
test. 

The number of SS-8s filed annually has increased 
from 1,000 annually in the 1980’s to 15,000 
currently. They are generally processed in one of the 
IRS’s 63 Districts. Because of their unique nature, 
employment taxes are handled by a small number of 
specialists in each district. A total of 4-6 hours per 
case is required to make a manual determination. As 
workloads have grown in recent years, many districts 
have developed backlogs which were frustrating to the 
taxpayers who requested rulings, as well as to IRS 
managers responsible for the work. 

Backlogs of SS-8s were also impeding a new 
approach to tax administration, called Compliance 
2000 (dubbed “C2K” by the acronym makers). The 
key idea of C2K is to promptly identify segments of 
the taxpaying population which have patterns of non- 
compliance with some aspect of the law, and to 
launch education and persuasion campaigns to deal 
with the causes of low compliance. In the 
employment tax arena, good clues to pockets of non- 
compliance are found in SS-8s. So it is now even 
more important to process SS-8s promptly and to 
analyze any patterns found within them. 

In addition to the factors described above, most of 
the usual incentives for automation are present: the 
desire for more consistency among offices in making 
determinations, the inability of one human being to 
keep current with the latest developments in all 
industries, and the threat of losing IRS institutional 
expertise when a district office specialist retires. 

The SS-8 Determiner Design 

The SS-8 Determiner project was written in C++ in 
an object oriented style for use on any 386 or better 
PC, running DOS. The hardware and software choices 
were driven by the equipment and software 
configurations found at our customer sites. Our goal 
was to deliver a system which could be used by any 
IRS field agent, District Office or Service Center. 
These organizations were running various levels of 
DQS ranging from 3.2 to the latest release, on a 
variety of PCs. Because of this, we decided that our 
product should be self-contained and not require the 

purchase of additional software, such as Windows. 
The interface is graphically oriented and can be run 

with or without a mouse. We used the Zinc Interface 
Libraries to produce the screens which prompt the 
user for input and display the system’s conclusions. 
The input screens are based on the SS-8, with the 
elimination of a number of text fields which our field 
experts felt had a negligible bearing on the final 
classification. 

The internals of the system are modelled after the 
way field experts make a decision when classifying a 
worker as an independent contractor or employee. 
Based on the worker’s and firm’s SS-8 responses, the 
experts accumulate evidence in their minds supporting 
a contractor or employee determination. The evidence 
is grouped under 20 common law factors (i.e. areas in 
which the firm is potentially exerting control and 
direction over the worker). Some of these factors are 
weighted more heavily than others and this is reflected 
in the system design. 

All information within the system is represented in 
the form of objects. Logical entities such as rules, 
common law factors, SS-8 responses and letter 
information form natural groupings for descriptive 
elements, and functions which act upon these 
elements. We were concerned with keeping the 
executable as small as possible. Consequently, 
minimizing the amount of data kept in memory at 
any one time became a high priority. To accomplish 
this, the objects record only essential information 
such as whether the rule fired, total contractor and 
employee scores, and a position within the tile where 
the rule or common law factor descriptions are stored. 

There are approximately 200 rule objects which if 
“true” increment a score. Rules are typed as either 
contractor or employee. Based on their type, which is 
recorded within the rule object, they increment either 
the total contractor or employee score for the 
common law factor to which they belong. The scores 
are recorded within the common law factors and will 
be discussed in the paragraph describing common law 
factors, below. A rule can belong to more than one 
common law factor and thus can increment multiple 
scores. This may sound confusing at first, but based 
on our knowledge acquisition sessions, it was 
determined that information such as whether a worker 
is “instructed” by the firm, can have a bearing on the 
“Instructions” common law factor as well as the 
“Training” common law factor. Whether a rule “fires” 
based on the worker’s or firm’s SS-8 information, is 
stored in the rule object. The rule’s antecedent or 
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“condition” is stored within a function called 
“fire-rules” which repeatedly supplies an antecedent 
and a rule identifier to the function, “testRule()“, for 
each of the 200 rules in the rule array. A typical rule 
would consist of: “if (hours-worked-per-day > 8) 
increment employee score”. Rules which test text 
fields for evidence of employee or contractor 
conditions, use string search functions which look for 
typical phrases such as “9 - 5” or “hourly wage”. All 
of the rules attempt to fire every time a determination 
is made. Thus our rule engine could be described as 
procedural. (See Figure 1 for a description of the rule 
object elements and functions.) 

Each common law factor object contains a 
contractor and employee score and an array of pointers 
to rules, which can affect those scores. See 
illustration below for the relationship between 
common law factor and rule objects. The scores are 
incremented based on how the rules fired. Common 
law factor objects have default weights which ah rules 
belonging to them, use when incrementing the 
contractor and employee scores. Default weights were 
assigned based on how much importance our field 
experts assigned to a particular factor when 
classifying a worker. However, a rule can also have a 
special override weight. After all rules have fired, the 

larger of the employee and contractor scores 
determines which position the common law factor 
supports. (See Figure 2 for a description of the 
common law factor object elements and functions.) 

The SS-8 responses are accessed through an array of 
pointers to string, char and integer objects. Arrays 
must be of one type in C. However we were able to 
store strings, integers and characters in the same array 
by defining a generic parent object which was the 
defined “type” of the array. We then defined objects to 
hold the strings, integers, and characters, which 
inherited from the generic array type. 

An object called “consensus” holds important 
summary information such as final score totals, 
determinations, and audit information. When the 
system generates its final reports and letters to the 
firm and worker, it consults this object and also 
iterates across the rule and common law factor arrays 
to summarize scores and to group rule explanations 
under appropriate categories. These reports are 
displayed upon request, to give the user a thorough 
understanding of why the system came to a particular 
conclusion. 

When making a determination for an SS-8, the 
system sums the contractor and employee scores for 
all 20 common law factors. The larger score 

ationship between CM? 

I 
Common Law Factor Object 

Elements: 
char *title; 

I int number033 

float weight[2]; 
float score[2][2]; 

Rule Array for CLF 

Rule Object 

Elements: 
Boolean fired[2]; //position [0] = Firm; position [I] = Worker; 
const RuleType rulTyp; //Rule increments either rowards employee or contractor position. 
long filePos; //Position within RULE-DQC where documentation is found. 
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results of the test to recommend that all processing of 
SS-8s for the Southwest Region be centralized in 
AUCC using the SS-8 Determiner system. AUCC 
did request that changes be made to the program to 
enhance its effectiveness. Some of these changes 
include a display of differences between the firm’s and 
worker’s SS-8 responses and a separate report of the 
most compelling common law points which 
contributed to the employee determination. These 
improved the quality of the decision making process 
by pointing out areas of conflict between the worker 
and firm and by eliminating the possibility of bias or 
error in reporting the most important common law 
points for a particular case. The system generally 
improved the decision making process by eliminating 
the variability introduced when individuals make a 
subjective decision about whether a worker’s situation 
meets the 20 common law criteria for employee 
status. 

The number of firms who challenge the IRS’s 
Form SS-8 determinations, has decreased with the use 
of the system. It is felt that this is due to the 
thoroughness of the generated letter. Furthermore, the 
cases are being processed timely. Prior to the use of 
the SS-8 Determiner, backlogs of unprocessed SS-8s 
frequently occurred in some districts. This is because 
the SS-8 classification process is very time- 
consuming and the agents who normally perform 
these classifications are often more effectively utilized 
working audit leads. However, with the use of the 
SS-8 Determiner, lower-graded individuals within the 
Districts can process cases. This means that decisions 
are made more quickly and any resulting back taxes 
can be collected without unnecessary delay. 

Impact Deploying SS- 
em-her 

The SS-8 Determiner passed its field test in July 
1993 and is still in the process of nation-wide 
deployment. Based on field trials and early results at 
AUCC, we can report the following effects of system 
implementation: 
0 SS-8 Determiner reduces processing time by about 

two hours per case. Several additional steps were 
added to the automated processing to meet new 
objectives for compliance improvement. But even 
with those extra costs added in, SS-8 Determiner 
will boost productivity more than 25%. 

0 GS-4 to GS-7 paraprofessionals are guided 
through a determination by the software, at less 

than half the salary cost of the Revenue Agents 
who previously handled SS-8s. This provides an 
avenue for less experienced employees to gain 
knowledge in the employment tax area. 

a These staff-year savings will reduce salary costs 
by more than $1 million annually when 
implemented nationwide. Another way to view 
SS-8 Determiner’s impact is to note that freeing 
the Revenue Agents from SS-8 processing allows 
them to conduct more audits (largely employment 
tax cases) which will generate an additional $22 
million in tax revenue annually. 

e Automation of the letter-generation process for 
determinations has focused attention on significant 
differences in substance, style, and philosophy 
among the various offices handling SS-8s. There 
has always been a program management goal of 
finding the best ideas or techniques and 
disseminating them to all offices. SS-8 
Determiner has captured and automated most of 
the details of the SS-8 process. As various offices 
incorporate SS-8 Determiner into their operation, 
they undoubtedly will challenge the choices that 
are embedded in the system, sparking a national 
debate on the best approach. 

* SS-8 Determiner generates data from all completed 
cases to a format suitable for import into a 
number of commercial databases. This will 
enable the first nationwide database of 
employment tax cases, with precise information 
about the size, location, industrial activities, and 
types of work in dispute. This will be very 
valuable for district, regional, and national 
analysis of compliance trends in the employment 
tax arena. 

0 The traditional benefit of rule-based systems, i.e. 
ease of maintenance, will be extremely valuable if 
employment taxes enter a period of rapid change 
or special considerations for particular industries. 
As mentioned earlier, the health care debate almost 
guarantees rule volatility. 

Current Status and Users 

The SS-8 Determiner has been deployed in five of 
IRS’s seven regions with plans to be fully deployed 
in the remaining regions by the end of 1994. AUCC 
is using the SS-8 Determiner system to process all of 
the Southwest regional SS-8s. Courtesy copies of the 
system have been distributed to each district within 
the Southwest region but it is assumed they are using 
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it on a very limited basis, since AUCC is now 
processing nearly all of their SS-8s. The total 
inventory of SS-8 cases processed by AUCC from 
October, 1993 through March, 1994 is 900. They are 
using 9 individuals to operate the SS-8 Determiner 
program. 

Most IRS Districts have traditionally used one or 
two individuals to process SS-8s. The following IRS 
Districts have copies of the program and are using it 
in various ways: Buffalo Small Business Center, 
Buffalo District Collection Division, Des Moines 
District, Pittsburgh District, Chicago District, Fort 
Lauderdale District, Memphis District, Atlanta 
District and Birmingham, Alabama District. The IRS 
plans to release the program to the remainder of its 63 
districts before the end of 1994. 

The system is being used on a limited basis in 
Newport, Vermont (North Atlantic regional SS-8 
processing site) and Cincinnati (Central regional SS-8 
processing site). These sites either use a subset of the 
features of the SS-8 Determiner system or are waiting 
for enhancements such as the LAN capability. 
Newport has four users who operate the program, and 
Cincinnati, two. IRS Service Centers in Ogden, Utah 
and Fresno, California, which are located in the 
Western Region, recently requested the SS-8 
Determiner system. These centers are not yet actively 
using the system at the time of this writing. 

The AI Lab will retain oversight responsibility at 
least through fiscal year 1994. AUCC is actively 
involved in distributing the system to new users, and 
in training them in its use. A bulletin board system 
has been created in Newport, Vermont so that users 
can download program and documentation changes. 
Future plans include converting the system to run on 
a LAN with a database server so that a compliance 
database can be more easily assembled, and 
recompiling the system on a UNIX platform to 
comply with the IRS’s Tax Systems Modernization 
Standards. 

Maintenance Strategy 

IRS AI Lab is not in the maintenance business, nor 
should it be. Because we are completely separate 
from mainstream data processing organizations, there 
is no automatic hand-off of a completed AI project to 
a designated software maintenance office. We find a 
unique maintenance solution for each project that 
becomes mature enough to leave the nest. 

For SS-8 Determiner, several software maintenance 
options were considered. The chosen solution was to 
use the IRS North Atlantic Regional SS-8 Frocessing 
Center in Newport, Vermont. They process a large 
volume of SS-8s, and hence understand the domain 
well. Newport is dedicated to SS-8 processing, so 
this work need not compete with traditional IRS 
workloads for management attention there. And, 
most importantly, that office has programming 
expertise in C++ and is agreeable to the task. 

One and one-half programmer staff-years in 
Newport will be devoted to SS-8 Determiner 
maintenance during 1994, concentrating on studying 
the program structure, making enhancements, and 
establishing a procedure to release new versions 
through an IRS-wide bulletin board. IRS 
Neadquarters offices responsible for employment tax 
policy will need to approve any requests for changes 
in the rules or functionality of SS-8 Determiner. 
Procedures for this have not yet been established. 

After the transfer of responsibility is completed 
(sometime in 1994), the role of the AI Lab will be 
consulting and training. We are committed to 
funding training that can improve Newport’s skills in 
object-oriented design and programming. And we 
will be available to consult about the design of any 
new functionality that is needed in response to 
changes in government health care or employment 
tax policies. 

Summary 

The IRS’s manual process for classifying workers is 
performed by specially trained individuals and is based 
on the 20 common law factors. IRS classifiers must 
interpret whether a worker-firm relationship meets the 
common law criteria for an employee or independent 
contractor. Because decisions tend to vary among 
classifiers, some industry representatives feel the IRS 
has been inconsistent when ruling on this issue. 
Furthermore the process is time-consuming and is 
normally performed by specialists. The AI Lab has 
developed an expert system tool which consistently 
makes correct classifications, enables lower-graded 
individuals to classify workers, and which generates 
personalized and well-written ruling letters to the firm 
and worker. The system also compiles case data in a 
format suitable for import into compliance databases. 
Developing this tool has enabled the IRS to realize 
significant productivity gains as well as freeing 
Revenue Agents from a tedious task. 
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Figure 3. Example of loyee etteir to Fir 

Internal Revenue Service 
District Director 

Department of the Treasury 
Internal Revenue Service 
5 Main Street 
Anytown, NY 99999 

Person to contact: 
SS-8 Technician 

Contact telephone number: 
(999) 999-9999 

Refer reply to: 
Determination letter 

April 1, 1994 

Firm: 
TIN: 
Address: 

We Fix Anything Car Repairs 
999999999 
100 Main Street 
Anytown, NY 99999 

Worker: Cheryl Wagner 
SSN: 999999999 

Dear Taxpayer: 

This letter is in response to a 
to the above named worker. 

request we received to determine the employment tax status of your firm with respect 

From the facts presented, it appears that the fin-m had the right to control the worker. Therefore the 
during his service as a mechanic/maintenance worker from 01-03-83 to 03-13-93 was employee. 

worker’s status 

Our usual procedure is to request information from both parties about the working relationship. Since the worker and 
your firm responded, this decision is based on information received from both of you. Section 3121 (d) (2) of the 
Internal Revenue Code provides that the term “employee” means any individual who, based on the usual common 
law rules used to classify a worker-firm relationship, has the status of employee. 

Whether an individual is an independent contractor or an employee is determined based on the facts describing the 
work environment and relationship, and the application of the law and regulations in a particular case. Guides for 
determining that relationship are found in three substantively similar sections of the employment tax regulations. 
These include Sections 31.3121 (d)-1, 31.33061 (i)-1, and 31.3401 (c) - 1 relating to the Federal Insurance 
Contributions Act (FICA), the Federal Unemployment Tax Act (FUTA), and federal income tax withholding. 

Section 31.3121 (d)-1 (c) (2) of the regulations provides that generally, the relationship of employer and employee 
exists when the person for whom the services are performed has the right to control and direct the individual who 
performs the services. Control encompasses not only specifying the results to be accomplished, but also the details 
and means by which the result is accomplished. That is, an employee is subject to the will and control of the 
employer not only in what is to be done but also in how it is to be done. Furthermore, it is not necessary that the 
employer actually direct or control the manner in which services are performed. It is sufficient that he or she has the 
right to do so. 
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Appendix. 

20 Common Law Factors Used to Determine Employee Status 

Workers are generally considered employees for Federal tax purposes if they: 

1. 
2. 
3. 
4. 
5. 
6. 
I. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Source 

Must comply with employer’s instructions about the work. 
Receive training from or at the direction of the employer. 
Provide services that are integrated into the business. 
Provide services that must be rendered personally. 
Hire, supervise, and pay assistants for the employer. 
Have a continuing working relationship with the employer. 
Must follow set hours of work. 
Work full-time for an employer. 
Do their work on the employer’s premises. 
Must do their work in a sequence set by the employer. 
Must submit regular reports to the employer. 
Receive payments of regular amounts at set intervals. 
Receive payments for business and/or travelling expenses. 
Rely on the employer to furnish tools and materials. 
Lack a major investment in facilities used to perform the service. 
Cannot make a profit or suffer a loss from their services. 
Work for one employer at a time. 
Do not offer their services to the general public. 
Can be fired by the employer. 
May quit work at any time without incurring liability. 

Exhibit 4640-1, Internal Revenue Manual 4600 (Employment Tax Procedures), and Rev. Rul. 87-4I, 
1987-l C.B. 296. 
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