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SUMMARY: This document contains fi
nal regulations relating to the definition of 
qualified research under section 41(d) for 
the credit for increasing research activities. 
These final regulations reflect changes to 
section 41(d) made by the Tax Reform Act 
of 1986. 

DATES: Effective Dates: These regula
tions are effective January 2, 2004. 

Applicability Dates: For dates of appli
cability of these regulations, see §1.41–4 
(e) and Effective Dates under SUPPLE-
MENTARY INFORMATION. 

FOR FURTHER INFORMATION 
CONTACT: Nicole R. Cimino at (202) 
622–3120 (not a toll-free number). 

SUPPLEMENTARY INFORMATION: 

Background 

On December 2, 1998, the Treasury De
partment and the IRS published in the Fed
eral Register a notice of proposed rule
making (REG–105170–97, 1998–2 C.B. 
729 [63 FR 66503]) under section 41 (1998 
proposed regulations) relating to the credit 
for increasing research activities (research 

credit). The 1998 proposed regulations ad
dressed, in relevant part, (1) the definition 
of qualified research under section 41(d), 
(2) the application of the exclusions from 
the definition of qualified research, and 
(3) the application of the shrinking-back 
rule. Comments responding to the 1998 
proposed regulations were received and a 
public hearing was held on April 29, 1999. 

On January 3, 2001, the Treasury De
partment and the IRS published in the 
Federal Register final regulations re
lating, in relevant part, to the definition 
of qualified research under section 41(d) 
(T.D. 8930, 2001–1 C.B. 433 [66 FR 
280]). In response to taxpayer concerns 
regarding T.D. 8930, on January 31, 2001, 
the Treasury Department and the IRS pub
lished Notice 2001–19, 2001–1 C.B. 784, 
announcing that the Treasury Department 
and the IRS would review T.D. 8930 and 
reconsider comments previously submit
ted in connection with the finalization 
of T.D. 8930. Notice 2001–19 also pro
vided that, upon the completion of the 
review, the Treasury Department and the 
IRS would announce changes to the reg
ulations, if any, in the form of proposed 
regulations. 

On December 26, 2001, the Treasury 
Department and the IRS published in the 
Federal Register a notice of proposed 
rulemaking (REG–112991–01, 2002–1 
C. B. 404 [66 FR 66362]) reflecting the 
Treasury Department and the IRS’ review 
of T.D. 8930 (2001 proposed regulations). 
Comments responding to the 2001 pro
posed regulations were received and a 
public hearing was held on March 27, 
2002. After considering the comments 
received and the statements made at the 
public hearing, portions of the 2001 pro
posed regulations are adopted as revised 
by this Treasury Decision. 

Explanation of Provisions 

This document amends 26 CFR part 1 
to provide revised rules for the research 
credit under section 41. These final regula
tions generally retain the provisions of the 
2001 proposed regulations but clarify the 
provisions relating to the requirement in 
section 41(d)(1)(C) that qualified research 

be research “substantially all of the ac
tivities of which constitute elements of a 
process of experimentation.” These final 
regulations, however, do not contain final 
rules for research with respect to computer 
software “which is developed by (or for the 
benefit of) the taxpayer primarily for in
ternal use by the taxpayer” for purposes of 
section 41(d)(4)(E). 

Process of Experimentation—In General 

The Tax Reform Act of 1986, Public 
Law 99–514 (100 Stat. 2085) (the 1986 
Act), which narrowed the definition of 
the term qualified research, amended the 
definition of qualified research by adding 
a process of experimentation requirement. 
Section 41(d)(1) provides that in order to 
constitute qualified research, substantially 
all of the activities of the research must 
constitute elements of a process of exper
imentation related to a new or improved 
function, performance, or reliability or 
quality. The legislative history to the 1986 
Act explained that “[t]he determination 
of whether research is undertaken for 
the purpose of discovering information 
that is technological in nature depends 
on whether the process of experimenta
tion utilized in the research fundamentally 
relies on principles of the physical or bio
logical sciences, engineering, or computer 
science.” H.R. Conf. Rep. No. 99–841, 
at II–71 (1986). The legislative history 
further explained that the term process 
of experimentation means, “a process 
involving the evaluation of more than 
one alternative designed to achieve a re
sult where the means of achieving that 
result is uncertain at the outset.” Id., at 
II–72. In addition, a process of experi
mentation may involve developing one or 
more hypotheses, testing and analyzing 
those hypotheses (through, for example, 
modeling or simulation), and refining or 
discarding the hypotheses as part of a 
sequential design process to develop the 
overall component. Id. 

The 1998 proposed regulations defined 
a process of experimentation as “a process 
to evaluate more than one alternative de
signed to achieve a result where the means 
of achieving that result are uncertain at the 
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outset.” Further, the 1998 proposed regu
lations specified that a process of exper
imentation is a four-step process requir
ing that the taxpayer: (i) develop one or 
more hypotheses designed to achieve the 
intended result; (ii) design a scientific ex
periment (that, where appropriate to the 
particular field of research, is intended to 
be replicable with an established experi
mental control) to test and analyze those 
hypotheses (through, for example, model
ing, simulation, or a systematic trial and 
error methodology); (iii) conduct the ex
periment and record the results; and (iv) 
refine or discard the hypotheses as part of 
a sequential design process to develop or 
improve the business component. Com
mentators generally objected to this pre
scribed four-step test arguing that it would 
not be appropriate for evaluating the qual
ification of certain commercial and indus
trial research activities. 

In response to these comments, the 
Treasury Department and the IRS in 
T.D. 8930 provided that taxpayers con
ducting a process of experimentation may, 
but were not required to, engage in the 
four-step process described in the 1998 
proposed regulations, but eliminated, for 
this purpose, the specific recordation re
quirement. (As an addition to the general 
recordkeeping requirement under section 
6001, T.D. 8930 instead included a con
temporaneous documentation requirement 
that was intended to be less burdensome 
than the specific recordation requirement. 
The contemporaneous documentation re
quirement in T.D. 8930 was eliminated in 
the 2001 proposed regulations.) Consis
tent with the legislative history, however, 
T.D. 8930 retained the underlying process 
of experimentation requirement in the 
1998 proposed regulations by providing 
that a process of experimentation “is a 
process to evaluate more than one alter
native designed to achieve a result where 
the capability or method of achieving that 
result is uncertain at the outset.” 

The 2001 proposed regulations further 
clarified the definition of a process of ex
perimentation and provided, in relevant 
part, that “a process of experimentation is 
a process designed to evaluate one or more 
alternatives to achieve a result where the 
capability or the method of achieving that 
result, or the appropriate design of that re
sult, is uncertain as of the beginning of 
the taxpayer’s research activities.” More 

specifically, however, the general require
ment was modified in the 2001 proposed 
regulations to provide, first, that “a process 
of experimentation is a process designed 
to evaluate one or more alternatives to 
achieve a result.” (Emphasis added). The 
2001 proposed regulations also provided 
that a process of experimentation may ex
ist if a taxpayer performs research to es
tablish the appropriate design of a busi
ness component even when the capabil
ity and method for developing or improv
ing the business component are not un
certain. The 2001 proposed regulations 
further stated that a taxpayer’s activities 
do not constitute elements of a process of 
experimentation where the capability and 
method of achieving the desired new or 
improved business component, and the ap
propriate design of the desired new or im
proved business component, are readily 
discernible and applicable as of the be
ginning of the taxpayer’s research activ
ities so that true experimentation in the 
scientific or laboratory sense would not 
have to be undertaken to test, analyze, 
and choose among viable alternatives. Fi
nally, the 2001 proposed regulations em
phasized that the determination of whether 
a taxpayer has engaged in a process of ex
perimentation was dependent on the facts 
and circumstances of the taxpayer’s re
search activities and, for this purpose, con
tained three non-dispositive and non-ex
clusive factors that tend to indicate that a 
taxpayer has engaged in a process of ex
perimentation. 

In response to the 2001 proposed reg
ulations, a number of commentators ex
pressed concern with the rules for the 
process of experimentation requirement, 
and, in particular, stated that the rules and 
terms used (including uncertainty, appro
priate design, and readily discernible and 
applicable) did not provide clear guidance 
for the requirement. More specifically, 
commentators stated that the term read
ily discernible and applicable was highly 
subjective in nature, and thus arguably 
could be construed as a variant of the dis
covery test of T.D. 8930. In addition, one 
commentator expressed concern regard
ing the meaning and scope of the term 
uncertain and suggested adding examples 
illustrating the factors that tend to indicate 
that a taxpayer has engaged in a process of 
experimentation. Another commentator 
also noted that the 2001 proposed regula

tions appeared to allow the inclusion of all 
design costs as qualified research expen
ditures to the extent that the appropriate 
design of the desired result is never certain 
at the outset of the typical design process. 

The Treasury Department and the IRS 
continue to believe that the process of ex
perimentation test requires an evaluation 
of the facts and circumstances of a tax
payer’s research activities. As reflected 
by the changes made in the 2001 proposed 
regulations, this requirement is not in
tended to be inflexible or overly narrow. 
Nevertheless, the Treasury Department 
and the IRS continue to believe that the 
requirement in the 2001 proposed regu
lations that a process of experimentation 
is “a process designed to evaluate one 
or more alternatives to achieve a result” 
(emphasis added) implies that research 
activities must contain certain core el
ements in order to constitute a process 
of experimentation within the meaning 
of section 41(d)(1)(C). These final reg
ulations, therefore, make the following 
clarifications relating to the process of 
experimentation requirement in the 2001 
proposed regulations. 

Process of 
Experimentation—Requirements 

The final regulations retain, but further 
clarify, the requirement in the 2001 pro
posed regulations that “a process of exper
imentation is a process designed to evalu
ate one or more alternatives to achieve a 
result where the capability or the method 
of achieving that result, or the appropriate 
design of that result, is uncertain as of the 
beginning of the taxpayer’s research activ
ities.” Further, the final regulations empha
size that the taxpayer’s activities must be 
directed at resolving uncertainty regarding 
the taxpayer’s development or improve
ment of a business component, and that 
the process of experimentation must fun
damentally rely on the principles of the 
physical or biological sciences, engineer
ing, or computer science in attempting to 
resolve the uncertainty. Although these 
concepts are stated explicitly in the 1986 
legislative history and are implicit in the 
statute, they may not have been given ap
propriate or necessary weight in prior pro
posed or final guidance on the process of 
experimentation requirement. 
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The final regulations, therefore, set out 
what the Treasury Department and the 
IRS have concluded to be the core ele
ments of a process of experimentation for 
purposes of the research credit. As noted 
above and consistent with the statute’s 
wording which requires purposeful activ
ity (i.e., “undertaken for the purpose of 
discovering information”), a taxpayer is 
required to identify the uncertainty regard
ing the development or improvement of 
a business component that is the object 
of the taxpayer’s research activities. A 
taxpayer is also required to identify one 
or more alternatives intended to eliminate 
that uncertainty. Additionally, a taxpayer 
is required to identify and to conduct a 
process of evaluating the alternatives. 
The final regulations provide that such a 
process may involve, for example, model
ing, simulation, or a systematic trial and 
error methodology. 

The final regulations further provide 
that a process of experimentation “must be 
an evaluative process and generally should 
be capable of evaluating more than one 
alternative.” (Emphasis added). Although 
the identification and evaluation of more 
than a single alternative is not required 
to satisfy the process of experimentation 
requirement, the Treasury Department and 
the IRS believe that a taxpayer’s activities, 
in order to qualify for the research credit, 
generally should be capable of evaluat
ing more than one alternative and, in any 
event, must be designed to evaluate the 
alternative, or alternatives, being consid
ered. 

The final regulations state that the mere 
existence of uncertainty regarding the de
velopment or improvement of a business 
component does not indicate that all of a 
taxpayer’s activities undertaken to achieve 
that new or improved business component 
constitute a process of experimentation, 
even if the taxpayer, in fact, does achieve 
the new or improved business component. 
The Treasury Department and the IRS 
believe that the inclusion of a separate 
process of experimentation requirement 
in the statute makes this proposition clear. 
However, the Treasury Department and 
the IRS have included this clarification in 
the final regulations out of concern that 
taxpayers have not been giving sufficient 
weight to the requirement that a taxpayer 
engage in a process designed to evaluate 
one or more alternatives to achieve a re

sult where the capability or the method of 
achieving that result, or the appropriate 
design of that result, is uncertain as of 
the beginning of the taxpayer’s research 
activities. In particular, this clarifica
tion is intended to indicate that merely 
demonstrating that uncertainty has been 
eliminated (e.g., the achievement of the 
appropriate design of a business compo
nent when such design was uncertain as 
of the beginning of a taxpayer’s activities) 
is insufficient to satisfy the process of 
experimentation requirement. A taxpayer 
bears the burden of demonstrating that its 
research activities additionally satisfy the 
process of experimentation requirement. 

As noted above, all of the facts and 
circumstances of a taxpayer’s research 
activities are taken into account to de
termine whether the taxpayer identified 
uncertainty concerning the development 
or improvement of a business component, 
identified one or more alternatives in
tended to eliminate that uncertainty, and 
identified and conducted a process of eval
uating the alternatives. Although the final 
regulations set out the core elements of 
a process of experimentation, how a tax
payer’s qualified research activities will 
reflect these core elements will depend on 
the facts and circumstances. These core 
elements will not necessarily occur in a 
strict, sequential order. A process of ex
perimentation is an evaluative process, and 
as such, often involves refining through
out much of the process the taxpayer’s 
understanding of the uncertainty the tax
payer is trying to address, modifying the 
alternatives being evaluated to eliminate 
that uncertainty, or modifying the process 
used to evaluate those alternatives. 

Accordingly, the final regulations do 
not provide detailed guidance as to how the 
regulatory provisions are to be applied to a 
given factual situation. Rather, the Trea
sury Department and the IRS have con
cluded that the application of these pro
visions will depend on the specific activ
ities being claimed by a taxpayer as quali
fied research, the nature of the taxpayer’s 
business and industry, and the uncertain
ties being addressed by the taxpayer’s re
search activities. The Treasury Depart
ment and the IRS believe that additional, 
industry-specific guidance may be appro
priate and request comments on the form 
of such guidance. 

The final regulations do not include 
the rule contained in the 2001 proposed 
regulations that a taxpayer’s activities do 
not constitute a process of experimentation 
where the capability and method of achiev
ing the desired new or improved business 
component, and the appropriate design 
of the desired new or improved business 
component, are readily discernible and 
applicable as of the beginning of the tax
payer’s research activities. A number 
of commentators expressed concern that 
this rule was too vague and susceptible 
to conflicting interpretations. In light of 
the clarifications made in these final regu
lations, the Treasury Department and the 
IRS have concluded that this rule is no 
longer necessary because such activities 
do not constitute a process of experimen
tation under the final regulations. 

As noted above, the 2001 proposed reg
ulations do not contain a specific record
keeping requirement beyond the require
ments set out in section 6001 and the reg
ulations thereunder. No change regarding 
recordkeeping is being made in these fi
nal regulations. The clarifications being 
made to the process of experimentation re
quirement do not impose any recordkeep
ing requirement on taxpayers beyond the 
requirements set out in section 6001 and 
the regulations thereunder. 

Process of 
Experimentation—Substantially 
all Requirement 

The 2001 proposed regulations retained 
the rule in T.D. 8930 that the “substantially 
all” requirement of section 41(d)(1)(C) is 
satisfied only if 80 percent or more of the 
research activities, measured on a cost or 
other consistently applied reasonable ba
sis (and without regard to §1.41–2(d)(2)), 
constitute elements of a process of exper
imentation for a purpose described in sec
tion 41(d)(3). This requirement is applied 
separately to each business component. 

The Treasury Department and the IRS 
requested comments on the application of 
the substantially all rule and, in partic
ular, whether research expenses incurred 
for non-qualified purposes (i.e., relating to 
style, taste, cosmetic, or seasonal design 
factors) are includible in the credit compu
tation provided that substantially all of the 
research activities constitute elements of a 
process of experimentation for a qualified 
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purpose. After consideration of the com
ments received, the Treasury Department 
and the IRS have concluded that the sub
stantially all requirement can be satisfied 
even if some portion of a taxpayer’s activ
ities are not for a qualified purpose. 

Accordingly, these final regulations 
clarify the substantially all rule and pro
vide that the substantially all require
ment is satisfied if 20 percent or less of 
a taxpayer’s research activities do not 
constitute elements of a process of ex
perimentation for a purpose described in 
section 41(d)(3), so long as these remain
ing activities satisfy the requirements of 
section 41(d)(1)(A) and are not otherwise 
excluded under section 41(d)(4). Example 
(6) of §1.41–4(a)(8) of the 2001 proposed 
regulations has been modified to illustrate 
the application of this rule, and appears as 
example (4) in these final regulations. 

Other Issues 

Patent Safe Harbor 

Section 1.41–4(a)(3)(iii) of the 2001 
proposed regulations generally provided 
that the issuance of certain patents is 
conclusive evidence that a taxpayer has 
discovered information that is technologi
cal in nature that is intended to eliminate 
uncertainty concerning the development 
or improvement of a business compo
nent. Some commentators requested that 
this patent safe harbor be expanded to 
cover all requirements contained in sec
tions 41(d)(1) and (3). After consideration 
of these comments, and in light of the 
clarifications being made in these final 
regulations to the provisions relating to 
the process of experimentation require
ment, the Treasury Department and the 
IRS continue to believe that the patent 
safe harbor is appropriately limited and, 
therefore, have not changed the patent safe 
harbor provision. 

Shrinking-Back Rule 

Some commentators expressed concern 
that the language of the shrinking-back 
rule in §1.41–4(b)(2) of the 2001 proposed 
regulations implied that not all of a tax
payer’s qualified research expenses would 
be eligible for the research credit as a re
sult of the application of the rule. This 
provision has been revised in these final 

regulations to clarify that the rule is not 
intended to exclude qualified research ex
penses from the credit, but rather is in
tended to ensure that expenses attributable 
to qualified research activities are eligible 
for the research credit for purposes of sec
tion 41(d)(1). 

Research After Commercial Production 

Some commentators requested addi
tional clarification regarding the scope of 
the research after commercial production, 
adaptation, and duplication exclusions 
set out in section 41(d)(4)(A), (B) and 
(C), and §1.41–4(c)(2), (3) and (4) of the 
2001 proposed regulations. After consid
eration of these comments, the Treasury 
Department and the IRS believe that the 
multitude of factual situations to which 
these exclusions might apply make it im
practical to provide additional clarification 
that is both meaningful and of broad appli
cation. The Treasury Department and the 
IRS believe these three specific exclusions 
do not cover research activities that other
wise satisfy the requirements for qualified 
research. Taxpayers, however, should 
carefully review (including, as appropri
ate, the application of the shrinking-back 
rule) research activities that might other
wise fall within these exclusions to ensure 
that only eligible activities are being in
cluded in their credit computations. 

One commentator expressed concern 
that the language of §1.41–4(c)(2)(iv), re
lating to the clinical testing of pharmaceu
tical products, could exclude from credit 
eligibility clinical trials performed under 
an arrangement where the Food and Drug 
Administration has granted conditional 
approval for a pharmaceutical product 
contingent upon the results of additional 
clinical trials. Another commentator ex
pressed concern that the language would 
exclude otherwise qualifying activities 
because the research was not required to 
be approved by the Food and Drug Ad
ministration. Section 1.41–4(c)(2)(iv) is 
not a rule of exclusion. As stated above, 
the Treasury Department and the IRS be
lieve that the research after commercial 
production exclusion (as well as the adap
tation and duplication exclusions) do not 
cover research activities, including these 
additional clinical trials, so long as such 
trials satisfy the requirements for qualified 
research. 

Gross Receipts 

These final regulations retain the broad 
definition of gross receipts contained in 
T.D. 8930. In response to Notice 2001–19, 
a number of commentators reiterated ear
lier comments that this definition was 
overly broad. As stated in the preamble to 
the 2001 proposed regulations, the Trea
sury Department and the IRS continue 
to believe that the definition of gross re
ceipts should be construed broadly, and, 
accordingly, no change has been made in 
these final regulations to the definition 
contained in T.D. 8930. 

Examples 

The examples in the regulations have 
been changed to remove references to 
“readily discernible and applicable.” 
While the Treasury Department and the 
IRS continue to believe that the activities 
in Examples 4 and 5 of §1.41–4(a)(8) of 
the 2001 proposed regulations would not 
qualify under the final regulations, these 
examples were removed as the only pur
pose of these examples was to illustrate 
the “readily discernable and applicable” 
standard. Minor changes to the facts in 
Example 4 of §1.41–4(a)(8) in the final 
regulations (Example 6 of §1.41–4(a)(8) of 
the 2001 proposed regulations) were made 
to illustrate more clearly the application 
of the substantially all requirement of 
§1.41–4(a)(6). These changes do not indi
cate that the Treasury Department and the 
IRS believe that the integration activities 
removed from the example, as contained 
in the 2001 proposed regulations, are or 
are not qualified activities standing alone. 
The determination of whether activities are 
qualified research is based on the specific 
facts and circumstances of those activities. 

Additionally, minor changes were made 
to the examples in §1.41–4(c)(10) to re
move references to “readily discernable 
and applicable” and to make some clarifi
cations based on comments received. Ex
ample 1 of §1.41–4(c)(10) was modified to 
remove the conclusion regarding qualifi
cation of expenses under section 174. Al
though the Treasury Department and the 
IRS continue to believe that the conclu
sion in the 2001 proposed regulations is 
correct, the Treasury Department and the 
IRS believe that the point illustrated in the 
removed portion of the example would be 
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more appropriately addressed in guidance 
issued under section 174, rather than in 
guidance under section 41. 

Effective Date 

Notice 2001–19 stated, in relevant part, 
that the provisions of T.D. 8930, includ
ing any changes to T.D. 8930, would be 
effective no earlier than the date when the 
completion of the Treasury Department 
and the IRS’ review of T.D. 8930 was 
announced. The 2001 proposed regula
tions provided, in relevant part, that final 
regulations would apply to taxable years 
ending on or after December 26, 2001, 
the date the proposed regulations were 
published in the Federal Register. 

Because these final regulations only 
clarify the provisions of the 2001 pro
posed regulations, these final regulations 
apply to taxable years ending on or af
ter December 31, 2003. For taxable years 
ending before December 31, 2003, the IRS 
will not challenge return positions that are 
consistent with these final regulations. 

Special Analyses 

It has been determined that these reg
ulations are not a significant regulatory 
action as defined in Executive Order 
12866. It also has been determined that 
section 553(b) of the Administrative Pro
cedure Act (5 U.S.C. chapter 5) does not 
apply to these regulations, and because 
these regulations do not impose a col
lection of information on small entities, 
the Regulatory Flexibility Act (5 U.S.C. 
chapter 6) does not apply. Therefore, a 
Regulatory Flexibility Act Analysis is not 
required. Pursuant to section 7805(f), the 
notice of proposed rulemaking preceding 
these regulations was submitted to the 
Chief Counsel for Advocacy of the Small 
Business Administration for comment on 
its impact on small business. 

Drafting Information 

The principal author of these regula
tions is Nicole R. Cimino of the Office 
of Associate Chief Counsel (Passthroughs 
and Special Industries), IRS. However, 
personnel from other offices of the IRS 
and the Treasury Department participated 
in their development. 

* * * * *  

Adoption of Amendments to the 
Regulations 

Accordingly, 26 CFR parts 1 and 602 
are amended as follows: 

PART I—INCOME TAXES 

Paragraph 1. The authority for part 1 
continues to read in part as follows: 

Authority: 26 U.S.C. 7805 * * * 
Par. 2. Section 1.41–0 is amended by 

revising the entries for §1.41–4 to read as 
follows: 

The revisions and additions read as fol
lows: 

§1.41–0 Table of contents. 

* *  * * *  

§1.41–4 Qualified research for 
expenditures paid or incurred in taxable 
years ending on or after December 31, 
2003. 

(a) Qualified research.

(1) General rule.

(2) Requirements of section 41(d)(1).

(3) Undertaken for the purpose of discov

ering information.

(i) In general.

(ii) Application of the discovering infor

mation requirement.

(iii) Patent safe harbor.

(4) Technological in nature.

(5) Process of experimentation.

(i) In general.

(ii) Qualified purpose.

(6) Substantially all requirement.

(7) Use of computers and information

technology.

(8) Illustrations.

(b) Application of requirements for quali

fied research.

(1) In general.

(2) Shrinking-back rule.

(3) Illustration.

(c) Excluded activities.

(1) In general.

(2) Research after commercial production.

(i) In general.

(ii) Certain additional activities related to

the business component.

(iii) Activities related to production

process or technique.

(iv) Clinical testing.

(3) Adaptation of existing business com

ponents.


(4) Duplication of existing business com

ponent.

(5) Surveys, studies, research relating to

management functions, etc.

(6) Internal use software for taxable years

beginning on or after December 31, 1985.

[Reserved].

(7) Activities outside the United States,

Puerto Rico, and other possessions.

(i) In general.

(ii) Apportionment of in-house research

expenses.

(iii) Apportionment of contract research

expenses.

(8) Research in the social sciences, etc.

(9) Research funded by any grant, contract,

or otherwise.

(10) Illustrations.

(d) Recordkeeping for the research credit.

(e) Effective dates.


* * * * * 

Par. 3. Section 1.41–4 is amended as 

follows: 
1. The section heading and paragraphs 

(a)(2)(iii), (a)(3), (a)(4), (a)(5), (a)(6), 
(a)(8), (b)(2), (b)(3), (c)(2)(iv), (c)(4), 
(c)(7)(ii), (c)(10), (d), and (e) are revised. 

2. The heading of paragraph (c)(6) is re
vised and the text is removed and reserved. 

The revisions read as follows: 

§1.41–4 Qualified research for 
expenditures paid or incurred in taxable 
years ending on or after December 31, 
2003. 

(a) * * * 
(2) * * * 
(iii) Substantially all of the activities of 

which constitute elements of a process of 
experimentation that relates to a qualified 
purpose. 

(3) Undertaken for the purpose of dis
covering information—(i) In general. For 
purposes of section 41(d) and this sec
tion, research must be undertaken for the 
purpose of discovering information that is 
technological in nature. Research is under
taken for the purpose of discovering infor
mation if it is intended to eliminate uncer
tainty concerning the development or im
provement of a business component. Un
certainty exists if the information available 
to the taxpayer does not establish the capa
bility or method for developing or improv
ing the business component, or the appro
priate design of the business component. 
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(ii) Application of the discovering in
formation requirement. A determination 
that research is undertaken for the purpose 
of discovering information that is techno
logical in nature does not require the tax
payer be seeking to obtain information that 
exceeds, expands or refines the common 
knowledge of skilled professionals in the 
particular field of science or engineering 
in which the taxpayer is performing the re
search. In addition, a determination that 
research is undertaken for the purpose of 
discovering information that is technolog
ical in nature does not require that the tax
payer succeed in developing a new or im
proved business component. 

(iii) Patent safe harbor. For purposes 
of section 41(d) and paragraph (a)(3)(i) of 
this section, the issuance of a patent by 
the Patent and Trademark Office under the 
provisions of 35 U.S.C. 151 (other than a 
patent for design issued under the provi
sions of 35 U.S.C. 171) is conclusive evi
dence that a taxpayer has discovered infor
mation that is technological in nature that 
is intended to eliminate uncertainty con
cerning the development or improvement 
of a business component. However, the is
suance of such a patent is not a precondi
tion for credit availability. 

(4) Technological in nature. For pur
poses of section 41(d) and this section, 
information is technological in nature if 
the process of experimentation used to dis
cover such information fundamentally re
lies on principles of the physical or bio
logical sciences, engineering, or computer 
science. A taxpayer may employ exist
ing technologies and may rely on existing 
principles of the physical or biological sci
ences, engineering, or computer science to 
satisfy this requirement. 

(5) Process of experimentation—(i) In 
general. For purposes of section 41(d) and 
this section, a process of experimentation 
is a process designed to evaluate one or 
more alternatives to achieve a result where 
the capability or the method of achieving 
that result, or the appropriate design of 
that result, is uncertain as of the begin
ning of the taxpayer’s research activities. 
A process of experimentation must fun
damentally rely on the principles of the 
physical or biological sciences, engineer
ing, or computer science and involves the 
identification of uncertainty concerning 
the development or improvement of a 
business component, the identification of 

one or more alternatives intended to elimi
nate that uncertainty, and the identification 
and the conduct of a process of evaluating 
the alternatives (through, for example, 
modeling, simulation, or a systematic trial 
and error methodology). A process of 
experimentation must be an evaluative 
process and generally should be capable 
of evaluating more than one alternative. 
A taxpayer may undertake a process of 
experimentation if there is no uncertainty 
concerning the taxpayer’s capability or 
method of achieving the desired result 
so long as the appropriate design of the 
desired result is uncertain as of the begin
ning of the taxpayer’s research activities. 
Uncertainty concerning the development 
or improvement of the business compo
nent (e.g., its appropriate design) does not 
establish that all activities undertaken to 
achieve that new or improved business 
component constitute a process of experi
mentation. 

(ii) Qualified purpose. For purposes of 
section 41(d) and this section, a process of 
experimentation is undertaken for a qual
ified purpose if it relates to a new or im
proved function, performance, reliability 
or quality of the business component. Re
search will not be treated as conducted for 
a qualified purpose if it relates to style, 
taste, cosmetic, or seasonal design factors. 

(6) Substantially all requirement. In 
order for activities to constitute qualified 
research under section 41(d)(1), substan
tially all of the activities must constitute 
elements of a process of experimentation 
that relates to a qualified purpose. The 
substantially all requirement of section 
41(d)(1)(C) and paragraph (a)(2)(iii) of 
this section is satisfied only if 80 percent 
or more of a taxpayer’s research activities, 
measured on a cost or other consistently 
applied reasonable basis (and without 
regard to §1.41–2(d)(2)), constitute ele
ments of a process of experimentation for 
a purpose described in section 41(d)(3). 
Accordingly, if 80 percent (or more) of a 
taxpayer’s research activities with respect 
to a business component constitute ele
ments of a process of experimentation for 
a purpose described in section 41(d)(3), 
the substantially all requirement is satis
fied even if the remaining 20 percent (or 
less) of a taxpayer’s research activities 
with respect to the business component 
do not constitute elements of a process of 
experimentation for a purpose described 

in section 41(d)(3), so long as these re
maining research activities satisfy the 
requirements of section 41(d)(1)(A) and 
are not otherwise excluded under section 
41(d)(4). The substantially all requirement 
is applied separately to each business com
ponent. 

* * * * *  
(8) Illustrations. The following exam

ples illustrate the application of paragraph 
(a)(5) of this section: 

Example 1. (i) Facts. X is engaged in the business 
of developing and manufacturing widgets. X wants 
to change the color of its blue widget to green. X ob
tains from various suppliers several different shades 
of green paint. X paints several sample widgets, and 
surveys X’s customers to determine which shade of 
green X’s customers prefer. 

(ii) Conclusion. X’s activities to change the color 
of its blue widget to green are not qualified research 
under section 41(d)(1) and paragraph (a)(5) of this 
section because substantially all of X’s activities are 
not undertaken for a qualified purpose. All of X’s 
research activities are related to style, taste, cosmetic, 
or seasonal design factors. 

Example 2. (i) Facts. The facts are the same 
as in Example 1, except that X chooses one of the 
green paints. X obtains samples of the green paint 
from a supplier and determines that X must modify 
its painting process to accommodate the green paint 
because the green paint has different characteristics 
from other paints X has used. X obtains detailed data 
on the green paint from X’s paint supplier. X also 
consults with the manufacturer of X’s paint spraying 
machines. The manufacturer informs X that X must 
acquire a new nozzle that operates with the green 
paint X wants to use. X tests the nozzles to ensure 
that they work as specified by the manufacturer of the 
paint spraying machines. 

(ii) Conclusion. X’s activities to modify its paint
ing process are a separate business component un
der section 41(d)(2)(A). X’s activities to modify its 
painting process to change the color of its blue wid
get to green are not qualified research under section 
41(d)(1) and paragraph (a)(5) of this section. X did 
not conduct a process of evaluating alternatives in or
der to eliminate uncertainty regarding the modifica
tion of its painting process. Rather, the manufacturer 
of the paint machines eliminated X’s uncertainty re
garding the modification of its painting process. X’s 
activities to test the nozzles to determine if the noz
zles work as specified by the manufacturer of the 
paint spraying machines are in the nature of routine 
or ordinary testing or inspection for quality control. 

Example 3. (i) Facts. X is engaged in the busi
ness of manufacturing food products and currently 
manufactures a large-shred version of a product. X 
seeks to modify its current production line to per
mit it to manufacture both a large-shred version and 
a fine-shred version of one of its food products. A 
smaller, thinner shredding blade capable of produc
ing a fine-shred version of the food product, how
ever, is not commercially available. Thus, X must 
develop a new shredding blade that can be fitted onto 
its current production line. X is uncertain concerning 
the design of the new shredding blade, because the 
material used in its existing blade breaks when ma-
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chined into smaller, thinner blades. X engages in a 
systematic trial and error process of analyzing various 
blade designs and materials to determine whether the 
new shredding blade must be constructed of a differ
ent material from that of its existing shredding blade 
and, if so, what material will best meet X’s functional 
requirements. 

(ii) Conclusion. X’s activities to modify its cur
rent production line by developing the new shredding 
blade meet the requirements of qualified research as 
set forth in paragraph (a)(2) of this section. Sub
stantially all of X’s activities constitute elements of 
a process of experimentation because X evaluated al
ternatives to achieve a result where the method of 
achieving that result, and the appropriate design of 
that result, were uncertain as of the beginning of the 
taxpayer’s research activities. X identified uncertain
ties related to the development of a business compo
nent, and identified alternatives intended to eliminate 
these uncertainties. Furthermore, X’s process of eval
uating identified alternatives was technological in na
ture, and was undertaken to eliminate the uncertain
ties. 

Example 4. (i) Facts. X is in the business of de
signing, developing and manufacturing automobiles. 
In response to government-mandated fuel economy 
requirements, X seeks to update its current model 
vehicle and undertakes to improve aerodynamics by 
lowering the hood of its current model vehicle. X de
termines, however, that lowering the hood changes 
the air flow under the hood, which changes the rate at 
which air enters the engine through the air intake sys
tem, and which reduces the functionality of the cool
ing system. X’s engineers are uncertain how to de
sign a lower hood to obtain the increased fuel econ
omy, while maintaining the necessary air flow un
der the hood. X designs, models, simulates, tests, 
refines, and re-tests several alternative designs for 
the hood and associated proposed modifications to 
both the air intake system and cooling system. This 
process enables X to eliminate the uncertainties re
lated to the integrated design of the hood, air intake 
system, and cooling system, and such activities con
stitute eighty-five percent of X’s total activities to up
date its current model vehicle. X then engages in 
additional activities that do not involve a process of 
evaluating alternatives in order to eliminate uncer
tainties. The additional activities constitute only fif
teen percent of X’s total activities to update its current 
model vehicle. 

(ii) Conclusion. In general, if eighty percent or 
more of a taxpayer’s research activities measured on 
a cost or other consistently applied reasonable basis 
constitute elements of a process of experimentation 
for a qualified purpose under section 41(d)(3)(A) 
and paragraph (a)(5)(ii) of this section, then the 
substantially all requirement of section 41(d)(1)(C) 
and paragraph (a)(2)(iii) of this section is satisfied. 
Substantially all of X’s activities constitute elements 
of a process of experimentation because X evaluated 
alternatives to achieve a result where the method of 
achieving that result, and the appropriate design of 
that result, were uncertain as of the beginning of X’s 
research activities. X identified uncertainties related 
to the improvement of a business component and 
identified alternatives intended to eliminate these 
uncertainties. Furthermore, X’s process of evaluat
ing the identified alternatives was technological in 
nature and was undertaken to eliminate the uncer

tainties. Because substantially all (in this example, 
eighty-five percent) of X’s activities to update its cur
rent model vehicle constitute elements of a process of 
experimentation for a qualified purpose described in 
section 41(d)(3)(A), all of X’s activities to update its 
current model vehicle meet the requirements of qual
ified research as set forth in paragraph (a)(2) of this 
section, provided that X’s remaining activities (in 
this example, fifteen percent of X’s total activities) 
satisfy the requirements of section 41(d)(1)(A) and 
are not otherwise excluded under section 41(d)(4). 

(b)* * * 
(2) Shrinking-back rule. The require

ments of section 41(d) and paragraph (a) 
of this section are to be applied first at 
the level of the discrete business compo
nent, that is, the product, process, com
puter software, technique, formula, or in
vention to be held for sale, lease, or li
cense, or used by the taxpayer in a trade or 
business of the taxpayer. If these require
ments are not met at that level, then they 
apply at the most significant subset of el
ements of the product, process, computer 
software, technique, formula, or invention 
to be held for sale, lease, or license. This 
shrinking back of the product is to con
tinue until either a subset of elements of 
the product that satisfies the requirements 
is reached, or the most basic element of the 
product is reached and such element fails 
to satisfy the test. This shrinking-back rule 
is applied only if a taxpayer does not sat
isfy the requirements of section 41(d)(1) 
and paragraph (a)(2) of this section with 
respect to the overall business component. 
The shrinking-back rule is not itself ap
plied as a reason to exclude research ac
tivities from credit eligibility. 

(3) Illustration. The following example 
illustrates the application of this paragraph 
(b): 

Example. X, a motorcycle engine builder, devel
ops a new carburetor for use in a motorcycle engine. 
X also modifies an existing engine design for use with 
the new carburetor. Under the shrinking-back rule, 
the requirements of section 41(d)(1) and paragraph 
(a) of this section are applied first to the engine. If the 
modifications to the engine when viewed as a whole, 
including the development of the new carburetor, do 
not satisfy the requirements of section 41(d)(1) and 
paragraph (a) of this section, those requirements are 
applied to the next most significant subset of elements 
of the business component. Assuming that the next 
most significant subset of elements of the engine is 
the carburetor, the research activities in developing 
the new carburetor may constitute qualified research 
within the meaning of section 41(d)(1) and paragraph 
(a) of this section. 

(c) * * * 
(2) * * * 

(iv) Clinical testing. Clinical testing of 
a pharmaceutical product prior to its com
mercial production in the United States is 
not treated as occurring after the begin
ning of commercial production even if the 
product is commercially available in other 
countries. Additional clinical testing of 
a pharmaceutical product after a product 
has been approved for a specific therapeu
tic use by the Food and Drug Administra
tion and is ready for commercial produc
tion and sale is not treated as occurring af
ter the beginning of commercial produc
tion if such clinical testing is undertaken 
to establish new functional uses, character
istics, indications, combinations, dosages, 
or delivery forms for the product. A func
tional use, characteristic, indication, com
bination, dosage, or delivery form shall 
be considered new only if such functional 
use, characteristic, indication, combina
tion, dosage, or delivery form must be ap
proved by the Food and Drug Administra
tion. 

* * * * *  
(4) Duplication of existing business 

component. Activities relating to repro
ducing an existing business component (in 
whole or in part) from a physical exam
ination of the business component itself 
or from plans, blueprints, detailed specifi
cations, or publicly available information 
about the business component are not 
qualified research. This exclusion does 
not apply merely because the taxpayer ex
amines an existing business component in 
the course of developing its own business 
component. 

* * * * *  
(6) Internal use software for taxable 

years beginning on or after December 31, 
1985. [Reserved]. 

(7) * * * 
(ii) Apportionment of in-house research 

expenses. In-house research expenses 
paid or incurred for qualified services 
performed both in the United States, the 
Commonwealth of Puerto Rico and other 
possessions of the United States and out
side the United States, the Commonwealth 
of Puerto Rico and other possessions of 
the United States must be apportioned be
tween the services performed in the United 
States, the Commonwealth of Puerto Rico 
and other possessions of the United States 
and the services performed outside the 
United States, the Commonwealth of 
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Puerto Rico and other possessions of 
the United States. Only those in-house 
research expenses apportioned to the ser
vices performed within the United States, 
the Commonwealth of Puerto Rico and 
other possessions of the United States are 
eligible to be treated as qualified research 
expenses, unless the in-house research ex
penses are wages and the 80 percent rule 
of §1.41–2(d)(2) applies. 

* * * * *  
(10) Illustrations. The following exam

ples illustrate provisions contained in para
graphs (c)(1) through (9) (excepting para
graphs (c)(6) of this section) of this sec
tion. No inference should be drawn from 
these examples concerning the application 
of section 41(d)(1) and paragraph (a) of 
this section to these facts. The examples 
are as follows: 

Example 1. (i) Facts. X, a tire manufacturer, de
velops a new material to use in its tires. X conducts 
research to determine the changes that will be neces
sary for X to modify its existing manufacturing pro
cesses to manufacture the new tire. X determines that 
the new tire material retains heat for a longer period of 
time than the materials X currently uses for tires, and, 
as a result, the new tire material adheres to the man
ufacturing equipment during tread cooling. X eval
uates several alternatives for processing the treads at 
cooler temperatures to address this problem, includ
ing a new type of belt for its manufacturing equip
ment to be used in tread cooling. Such a belt is not 
commercially available. Because X is uncertain of 
the belt design, X develops and conducts sophisti
cated engineering tests on several alternative designs 
for a new type of belt to be used in tread cooling until 
X successfully achieves a design that meets X’s re
quirements. X then manufactures a set of belts for its 
production equipment, installs the belts, and tests the 
belts to make sure they were manufactured correctly. 

(ii) Conclusion. X’s research with respect to the 
design of the new belts to be used in its manufacturing 
of the new tire may be qualified research under sec
tion 41(d)(1) and paragraph (a) of this section. How
ever, X’s expenses to implement the new belts, in
cluding the costs to manufacture, install, and test the 
belts were incurred after the belts met the taxpayer’s 
functional and economic requirements and are ex
cluded as research after commercial production un
der section 41(d)(4)(A) and paragraph (c)(2) of this 
section. 

Example 2. (i) Facts. For several years, X has 
manufactured and sold a particular kind of widget. X 
initiates a new research project to develop a new or 
improved widget. 

(ii) Conclusion. X’s activities to develop a new 
or improved widget are not excluded from the defini
tion of qualified research under section 41(d)(4)(A) 
and paragraph (c)(2) of this section. X’s activities re
lating to the development of a new or improved wid
get constitute a new research project to develop a new 
business component. X’s research activities relating 
to the development of the new or improved widget, a 
new business component, are not considered to be ac

tivities conducted after the beginning of commercial 
production under section 41(d)(4)(A) and paragraph 
(c)(2) of this section. 

Example 3. (i) Facts. X, a computer software de
velopment firm, owns all substantial rights in a gen
eral ledger accounting software core program that X 
markets and licenses to customers. X incurs expen
ditures in adapting the core software program to the 
requirements of C, one of X’s customers. 

(ii) Conclusion. Because X’s activities represent 
activities to adapt an existing software program to a 
particular customer’s requirement or need, X’s activ
ities are excluded from the definition of qualified re
search under section 41(d)(4)(B) and paragraph (c)(3) 
of this section. 

Example 4. (i) Facts. The facts are the same as 
in Example 3, except that C pays X to adapt the core 
software program to C’s requirements. 

(ii) Conclusion. Because X’s activities are ex
cluded from the definition of qualified research un
der section 41(d)(4)(B) and paragraph (c)(3) of this 
section, C’s payments to X are not for qualified re
search and are not considered to be contract research 
expenses under section 41(b)(3)(A). 

Example 5. (i) Facts. The facts are the same as in 
Example 3, except that C’s own employees adapt the 
core software program to C’s requirements. 

(ii) Conclusion. Because C’s employees’ activ
ities to adapt the core software program to C’s re
quirements are excluded from the definition of qual
ified research under section 41(d)(4)(B) and para
graph (c)(3) of this section, the wages C paid to its 
employees do not constitute in-house research ex
penses under section 41(b)(2)(A). 

Example 6. (i) Facts. X manufacturers and sells 
rail cars. Because rail cars have numerous specifi
cations related to performance, reliability and qual
ity, rail car designs are subject to extensive, complex 
testing in the scientific or laboratory sense. B orders 
passenger rail cars from X. B’s rail car requirements 
differ from those of X’s other existing customers only 
in that B wants fewer seats in its passenger cars and 
a higher quality seating material and carpet that are 
commercially available. X manufactures rail cars 
meeting B’s requirements. 

(ii) Conclusion. X’s activities to manufacture 
rail cars for B are excluded from the definition of 
qualified research. The rail car sold to B was not 
a new business component, but merely an adapta
tion of an existing business component that did not 
require a process of experimentation. Thus, X’s 
activities to manufacture rail cars for B are excluded 
from the definition of qualified research under sec
tion 41(d)(4)(B) and paragraph (c)(3) of this section 
because X’s activities represent activities to adapt 
an existing business component to a particular cus
tomer’s requirement or need. 

Example 7. (i) Facts. X, a manufacturer, un
dertakes to create a manufacturing process for a new 
valve design. X determines that it requires a special
ized type of robotic equipment to use in the manufac
turing process for its new valves. Such robotic equip
ment is not commercially available, and X, therefore, 
purchases the existing robotic equipment for the pur
pose of modifying it to meet its needs. X’s engineers 
identify uncertainty that is technological in nature 
concerning how to modify the existing robotic equip
ment to meet its needs. X’s engineers develop sev
eral alternative designs, and conduct experiments us

ing modeling and simulation in modifying the robotic 
equipment and conduct extensive scientific and lab
oratory testing of design alternatives. As a result of 
this process, X’s engineers develop a design for the 
robotic equipment that meets X’s needs. X constructs 
and installs the modified robotic equipment on its 
manufacturing process. 

(ii) Conclusion. X’s research activities to de
termine how to modify X’s robotic equipment for 
its manufacturing process are not excluded from 
the definition of qualified research under section 
41(d)(4)(B) and paragraph (c)(3) of this section, 
provided that X’s research activities satisfy the re
quirements of section 41(d)(1). 

Example 8. (i) Facts. An existing gasoline ad
ditive is manufactured by Y using three ingredients, 
A, B, and C. X seeks to develop and manufacture its 
own gasoline additive that appears and functions in 
a manner similar to Y’s additive. To develop its own 
additive, X first inspects the composition of Y’s addi
tive, and uses knowledge gained from the inspection 
to reproduce A and B in the laboratory. Any differ
ences between ingredients A and B that are used in 
Y’s additive and those reproduced by X are insignif
icant and are not material to the viability, effective
ness, or cost of A and B. X desires to use with A and 
B an ingredient that has a materially lower cost than 
ingredient C. Accordingly, X engages in a process of 
experimentation to develop, analyze and test poten
tial alternative formulations of the additive. 

(ii) Conclusion. X’s activities in analyzing and 
reproducing ingredients A and B involve duplication 
of existing business components and are excluded 
from the definition of qualified research under section 
41(d)(4)(C) and paragraph (c)(4) of this section. X’s 
experimentation activities to develop potential alter
native formulations of the additive do not involve du
plication of an existing business component and are 
not excluded from the definition of qualified research 
under section 41(d)(4)(C) and paragraph (c)(4) of this 
section. 

Example 9. (i) Facts. X, a manufacturing cor
poration, undertakes to restructure its manufacturing 
organization. X organizes a team to design an organi
zational structure that will improve X’s business op
erations. The team includes X’s employees as well 
as outside management consultants. The team stud
ies current operations, interviews X’s employees, and 
studies the structure of other manufacturing facilities 
to determine appropriate modifications to X’s current 
business operations. The team develops a recommen
dation of proposed modifications which it presents 
to X’s management. X’s management approves the 
team’s recommendation and begins to implement the 
proposed modifications. 

(ii) Conclusion. X’s activities in developing and 
implementing the new management structure are ex
cluded from the definition of qualified research un
der section 41(d)(4)(D) and paragraph (c)(5) of this 
section. Qualified research does not include activi
ties relating to management functions or techniques 
including management organization plans and man
agement-based changes in production processes. 

Example 10. (i) Facts. X, an insurance company, 
develops a new life insurance product. In the course 
of developing the product, X engages in research with 
respect to the effect of pricing and tax consequences 
on demand for the product, the expected volatility of 
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interest rates, and the expected mortality rates (based 
on published data and prior insurance claims). 

(ii) Conclusion. X’s activities related to the new 
product represent research in the social sciences (in
cluding economics and business management) and 
are thus excluded from the definition of qualified 
research under section 41(d)(4)(G) and paragraph 
(c)(8) of this section. 

(d) Recordkeeping for the research 
credit. A taxpayer claiming a credit un
der section 41 must retain records in 
sufficiently usable form and detail to sub
stantiate that the expenditures claimed are 
eligible for the credit. For the rules gov
erning record retention, see §1.6001–1. To 
facilitate compliance and administration, 
the IRS and taxpayers may agree to guide
lines for the keeping of specific records 
for purposes of substantiating research 
credits. 

(e) Effective dates. This section is ap
plicable for taxable years ending on or af
ter December 31, 2003. 

PART 602—OMB CONTROL 
NUMBERS UNDER THE PAPERWORK 
REDUCTION ACT 

Par. 4. The authority citation for part 
602 continues to read in part as follows: 

Authority: 26 U.S.C. 7805 * * * 
Par. 5. In §602.101, paragraph (b) is 

amended by removing the entry from the 
table for §1.41–4(d). 

Mark E. Matthews, 
Deputy Commissioner for 
Services and Enforcement. 

Approved December 18, 2003. 

Pamela F. Olson, 
Assistant Secretary of the Treasury. 

(Filed by the Office of the Federal Register on December 31, 
2003, 8:45 a.m., and published in the issue of the Federal 
Register for January 2, 2004, 69 F.R. 22) 
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