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The double-extension method does not reliably measure the amount of price inflation during a year and
should not be considered a permissible LIFO method. The double-extension method has been
considered by the IRS to be the preferred method to make dollar-value method LIFO index calculations
for the almost 60 years that the dollar-value LIFO method has been permitted. Not only should the
double-extension method not be considered the preferred dollar-value LIFO method but it also should
not be considered a permissible method.

The use of the double-extension method has been accepted by the IRS and for GAAP for many years but
this is not evidence that it is a viable method now or should have ever been considered a viable method.
The purpose of this article is to describe the reasons why the double-extension method is not a reliable
price inflation measurement method. Included in this article are LIFO index and LIFO reserve calculations
for six different examples using both the double-extension and link-chain methods for the same facts
and the significant differences in the results between the two methods help to illustrate the distortions
of income that can result from using the double-extension method.

Companies and CPAs have long complained about the difficultly and ill effects of using the double-
extension method but these complaints have focused almost solely on the problem of determining a
reasonable base year cost for new items in inventory (not present in inventory the previous year). While
this issue alone should have by now caused the demise of the double-extension method, there is an
even more fundamental flaw in the use of the double-extension method and this flaw is described in this
article.

The most important factor in determining a LIFO reserve is the reliable measurement of price inflation
for both the current year and for the length of time the LIFO method has been used by a company. The
double-extension method is not a reliable inflation measurement method for any period of time except
in the year of LIFO adoption when the double-extension and link-chain cumulative indexes will always be
identical. All shortcomings of the double-extension method are overcome by using the alternative link-
chain method and the link-chain method should be the only permissible LIFO index method.

Any method used to measure inflation for a group of inventory items for which the mix of inventory
items continually changes will be an estimate of the average inflation for the items in the group. Many
aspects of accounting involve estimation of the dollar value of balances to be recorded and many
estimates are used for inventory accounting. When estimates are used, the concepts of precision and
accuracy may not always apply which means that an accounting method should be judged on the
reasonableness of results in measuring or valuing assets, liabilities, income and expense. This is why we
describe the double-extension method as not being a reliable, viable or reasonable method rather than
an inaccurate or imprecise method.

Comparison of inventory at base prices between years is required when the dollar-value LIFO method is
used. To convert the year end current-year cost balance (usually determined using the FIFO or average
cost method) to base year prices, a cumulative index is used to measure the cumulative amount of price
inflation that has occurred for each LIFO pool since the adoption of the LIFO method. For the double-
extension method, the cumulative index is measured directly by comparison of base year to current year
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prices for each item in a LIFO pool. The double-extension method cumulative index is the sum of the
extensions at the current year prices divided by the sum of the extensions at the base year prices.

For the link-chain method, the cumulative index is calculated indirectly by measurement of the current
year inflation by comparison of prior year to current year prices for each item in a LIFO pool and then
summing the extension of these values times the current year end inventory quantity on hand. The
current year link-chain method index is the sum of the extensions at the current year prices divided by
the sum of the extensions at the prior year prices. The cumulative index for each year using the link-
chain method is a product of multiplying all years’ (that LIFO has been used) current year price inflation
index together which is the same as multiplying the prior year cumulative index times the current year
index each year.

The double-extension method measures the cumulative inflation from the base year to the present for
the inventory mix that is on hand at each year end. The link-chain method measures the cumulative
inflation for the weighted average of the inventory mix on hand at the end of the year for all years LIFO
has been used. Since the inventory mix constantly changes for most companies, an index calculation
method should be used that most reasonably or reliably measures price inflation when the inventory
mix is different at each year end.

The double-extension will reliably measure the cumulative amount of inflation for a given inventory mix
over a multiple year period, but the double-extension method is not suitable to measure the amount of
inflation attributable to any given year as long as there is any change in the inventory mix from one year
end to the next. Since an income statement shows income and expense for one year at a time, the
double-extension method should not be a permissible price inflation measurement method.

The link-chain method works in practice because the value of the LIFO inventory for each year end is the
sum of the LIFO layer created for the most recent year (if any) and the remaining portion of layers
created in all prior years. Because the link-chain cumulative indexes are calculated as the multiplication
of all years’ current year indexes, a link between and among all years is established to reasonably
determine: 1) whether there will be an increment or decrement for the current year and 2) when there
is an increment, how that layer will be valued and when there is a decrement, which prior years’ layers
are eroded and in what amounts. The double-extension method cumulative index may be a reliable
method to calculate the cumulative inflation for any year end inventory mix but the double-extension
cumulative indexes are only a snapshot of the cumulative inflation for the inventory mix for each year
end only and there is no linkage of each years’ cumulative indexes. This is the reason why double-
extension is not a reliable method to measure price inflation attributable to each year and this
disadvantage is overcome by use of the link-chain method.

In both the Amity Leather Products Co. v. Commissioner and Hamilton Industries Inc. v. Commissioner
Tax Court decisions, this sentence is found: “If factors other than inflation enter into the cost of
inventory items, a reliable index cannot be computed.” The double-extension method is not a reliable
method because the use of this method does not provide for a reasonable comparison of costs from the
base year to the current year when the inventory mix changes. This is because the changes in the
double-extension cumulative index reflects a factor (inventory mix change effect) other than the
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inflation for that year. The link-chain method is a reliable method because the changes in the link-chain
cumulative index reflect only the inflation for that year.

We do not know the complete history of the development of the double-extension method for
calculation of price inflation indexes when the dollar-value method was first permitted as an alternative
to the specific goods LIFO method. | have read several articles written many years ago discussing the
rationale for using the LIFO method and describing the math used for the dollar-value method and why
this was more practical than using the specific goods LIFO method. | have yet to read an article or Tax
Court decision or any other IRS guidance in which demonstrates or argues that the double-extension
method is an appropriate means of measuring price inflation or why this method would be preferable to
the link-chain method.

The double-extension method will reliably measure price inflation on an item-by-item basis. This may be
why the double-extension method was chosen to be incorporated into the dollar-value method which
replaced the specific goods LIFO method when those using LIFO realized that an item-by-item LIFO value
determination was not practical. The fact that the double-extension method was not suitable to
measure price inflation for multiple items in a LIFO pool was apparently thought to be a defect of lesser
importance by all involved with the evolution of the dollar-value method (don’t blame me for this, | was
yet to be born at that time) and not enough pro forma calculations into future years were made to
validate the hypothesis that the double-extension method was a viable method. It would probably have
been worthwhile for the accountants and lawyers that were involved with the development of the
double-extension method to consult with the Bureau of Labor Statistics (BLS). The BLS uses comparison
of current month to prior month prices in compiling both the PPl and CPI indexes and this is a link-chain
method concept.

The AICPA in its LIFO Issues Paper published in 1984 recognized that big changes in double-extension
method cumulative indexes from year to year could be caused by changes in the inventory mix. Their
specific concern in Section 4 of this paper was the difficulty a LIFO taxpayer may have in reconstructing
base year costs for new items entering inventory. Big changes in double-extension method cumulative
indexes from year to year can also be caused by changes in the inventory mix regardless of whether
there are new items or not. The AICPA recognized that the inventory mix change problem that results
from the use of the double-extension method could be solved by using the link-chain method or by a
double-extension taxpayer using what they describe as the “substitute base year technique” which is
also known by CPAs as “updating the base year”. When a substitute base year is used, the measurement
of inflation for the year in which this technique is used is from the prior year end to the current year end
with future years’ inflation measured from the new base year to the current year. The prior years’
cumulative indexes and layers at base are then restated as per the steps shown in the IRS Regs. for
updating a base year. If using a substitute base year is what is required to correct a deficiency of the
double-extension method when there is an inventory mix change that produces significantly different
results than not using a substitute base year, a logical conclusion would be that a substitute base year
ought to be used every year in which there is any inventory mix change (which will be every year for
most taxpayers). If a substitute base year is used every year, this results in exactly the same change in
cumulative indexes as the results produced by using the link-chain method.
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IRS statistics show that there are upwards of 20,000 different LIFO taxpayers. We have had involvement
in some fashion with LIFO calculations for a substantial number of different taxpayers over the years.
While the double-extension method is now used far less than in the past, | believe a fair estimate is that
there are probably at least 1,000 taxpayers still using the double-extension method for either tax or
financial reporting purposes. We believe that the fact that there are now far fewer double-extension
method taxpayers than in the past should not prevent efforts now to discontinue the use of the double-
extension method.

The IRS Regs. permitted the use of only the specific goods LIFO method from 1938 when the LIFO
method was first permitted through 1961, although a tax court decision in 1947 allowed the use of the
dollar-value LIFO method. The IRS Regs. were amended in 1961 to allow the use of the dollar-value
method and these new Regs. permitted the use of the link-chain method as an alternative to the
double-extension method. While any taxpayer using the IPIC LIFO method can use either the link-chain
or double-extension method, Reg. Sec. 1.472-8(e)(1) permits non-IPIC method taxpayers to use the link-
chain method only if the taxpayer can demonstrate that the use of the double-extension method is
impractical. Unofficially, this can be demonstrated to the IRS if there is at least a 85% turnover in
inventory items within the latest five years prior to the change to the link-chain method.

There are two substantial shortcomings of the use of the double-extension method for LIFO purposes.
The shortcoming described above is what we refer to as the “broken link” effect because there is no link
between the double-extension method cumulative indexes from year to year.

The other substantial double-extension method shortcoming is the “new item cost” pricing issue which
is the sole double-extension method shortcoming the IRS and CPAs have debated for many years. A
“new item” is an item which was not present in inventory (or this item did not exist) at the base year for
the double-extension method or the prior year for the link-chain method. There are three alternatives
for accounting for new items for LIFO index calculations. These alternatives are:

1. Exclusion of the new items in the index calculation — This is the simplest way to deal with this issue
and is commonly used. This is not a method permitted by either the IRS or GAAP.

2. Reconstruction of the base year cost (double-extension method) or prior year cost (link-chain
method) — This entails the use of all price information available including the cost of similar items
from the same or different vendors and this reconstruction sometimes entails little more than a
“guestimate”. This method is permitted for either the double-extension or link-chain method for the
IRS. This is the required GAAP method when the double-extension method is used, i.e. the shortcut
method described below is not permitted by GAAP for companies using the double-extension
method.

3. Shortcut method allowing setting base year cost equal to current year cost (double-extension
method) or setting prior year cost equal to current year cost (link-chain method) — This results in
zero inflation for the new items. This is a method permissible by the IRS for both the double-
extension and link-chain method. This is a method permissible by GAAP for the link-chain method
but not for the double-extension method.

Reconstruction of base year or prior year item costs becomes increasingly impractical with the passage
of time particularly when no similar item existed in the base year. If no base year or prior year item cost
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can be reconstructed, method 3 above is often used (this is the simplest alternative) and the cumulative
LIFO index will be diluted because of this. The new item cost inflation dilution occurs using both the
double-extension and link-chain methods but the amount of the dilution is substantially greater where
the double-extension method is used because the lost inflation is for all years LIFO has been used in
years preceding the current year instead of just for the current year.

The double-extension method should long ago have been discredited as a good price inflation
measurement method if for no other reason than for the extra record keeping work required to deal
with the new item cost issue and this burden becomes much worse with the passage of time. For many
taxpayers, eventually there will be no items that were present at the base year and all base year costs
will be reconstructed base year cost guestimates or based on surrogate information.

Les Schneider, in Sec. 14.02[3][a] of his Federal Income Taxation of Inventories treatise makes reference
to an IRS belief that when the link-chain method is used, an error in the calculation of the annual index
will be locked into the cumulative index and layers forever. One could argue that index calculation errors
made using the double-extension method are “self-correcting” in the year following the error as long as
the earlier error was in the current year item pricing. An error in the pricing of the current year end
pricing for a link-chain calculation would also be “self-correcting” in the year following the error if the
same erroneous price is used in the prior year price column. This hypothetical advantage the double-
extension method might have over the link-chain method in the event of an index calculation error and
if the facts of the error are just so is a hypothetical molehill compared to the mountain of the reasons
why double-extension is not a viable method.

Taxpayers, CPAs and tax lawyers have long tried to convince the IRS that the use of the double-
extension method was not practical or that the link-chain method should be deemed to be equally
acceptable as the double-extension method. In 1980, the Section of Taxation of the American Bar
Association made a recommendation to the U.S. Treasury Department that the link-chain method, index
method and double-extension method be viewed as equally acceptable methods and that the Regs.
should be amended accordingly. A U.S. Senate tax bill in 1981 included a provision which would have
treated the link-chain method as equally permissible as the double-extension method however this
provision was not included in the House-Senate conference. The LIFO Regs. that were written in 1982 to
allow for the use of the IPIC method for the first time specify that the link-chain and double-extension
methods are equally acceptable for IPIC method taxpayers. One of the reasons the use of the IPIC LIFO
method has been so popular is that is solves the lost inflation issue and it provides a sure means of
changing from double-extension to link-chain. The history of the IRS attitude towards use of the link-
chain method is described in greater detail in Sec. 14.02[3] of the Federal Income Taxation of Inventories
treatise authored by Les Schneider.

The rationale used by taxpayers and CPAs to attempt to persuade the IRS that the use of the double-
extension method was not practical were presented only in the more limited context of the new item
cost issue. We think that this heavy focus on the problems caused for double-extension method
taxpayers because of the new item cost issue distracted from the fact that “broken link” effect is much
more important than the new item cost issue. The new item cost issue makes the double-extension
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index calculations more complicated and a much less practical method to use but the double-extension
“broken link” effect should by itself disqualify this method from consideration for use as a LIFO method.

The IRS Regs. also allow for use of what they describe as the “index method”. This is a variation of the
double-extension method for which the base to current year cost comparison can be made for less than
100% of inventory items on a sampling basis. If the double-extension method is not a reliable method
because it cannot deal properly with inventory mix changes, the index method should be even more of
an invalid method because the index method provides a means for a taxpayer to manage the LIFO index
more easily. Using the index method makes it a lot easier to manage the index by using judgmental
sampling and favoring items for inclusion in the sample that fit the desire for more or less inflation that
year. The use of the index method provides a means of managing the LIFO index not just by changing
the inventory mix but also by the selection of items included in the index method sample selection.

The double-extension and index methods are not reliable methods because the comparison of
cumulative indexes from one year to the next with this method does not produce a reliable
measurement of the current year inflation. Problems caused by the use of the double-extension and
index methods include:

1. The fundamental principal of accounting of matching current costs with current revenue is not
achieved because the current year LIFO expense does not always reflect the current year’s inflation
for the current year cost of sales as it would if the link-chain method were used.

2. This problem can and has been exploited by companies to manage results by managing the
inventory mix.

3. This problem can and has been exploited by companies to manage results by either creating new
inventory items that should not be considered new items or not creating new items when they
should be. The SEC has taken action in the past against companies that have treated items of
inventory as “new” when they really were not.

4. Taxpayers are required to make base year cost reconstruction estimates of costs that may be very
difficult to objectively estimate especially when technological changes have caused the new items to
have no remotely comparable item 30 or more years ago.

5. Taxpayers are provided an incentive to use judgements in a very imprecise base year cost
reconstruction estimation process that could overstate inflation in order to maximize tax deferral or
understate inflation in order to increase book income.

6. The use of the double-extension and index methods can produce wild swings in the LIFO reserve
from year to year as a result of inventory mix changes that are not the result of inflation or layer
erosions.

The SEC has provided guidance in the past discouraging manipulation of LIFO indexes and artificial layer
erosions by using creative item definition and LIFO pooling methods but | think they missed an even
bigger possible abuse that may result from using the double-extension or index methods.

The differences in cumulative indexes from item to item within a pool increases with time and this
increases the likelihood of bigger cumulative index changes resulting from inventory mix changes with
the passage of time. The double-extension and index methods becomes increasingly less accurate as an



Page 7 of 27

inflation measurement method with the passage of time with respect to both the new items issue and
the broken link effect.

The problems caused by the use of the double-extension and index methods described above are all
overcome by the use of the link-chain method. We believe that not only should the link-chain method
be considered acceptable for all taxpayers without the necessity for further justification but more
importantly to the IRS or to the SEC, that the double-extension method should not be a permissible
method.

Shown below are six examples of LIFO index calculations for which the double-extension method results
do not appear to be reasonable but for which the link-chain method results do appear to be reasonable.
The examples include schedules documenting the LIFO index calculations for both the double-extension
and link-chain methods for multiple year examples as well as the resulting LIFO layer history schedule
for both methods including a table showing the differences in values and results between the two
methods. Each example includes a narrative summarizing the facts, assumptions and a comparison of
the results of the double-extension v. link-chain methods. The Excel version of these examples is also
made available with a file download link shown on a following page.

The examples all show how significantly different results are achieved using the link-chain method as
compared to the double extension method. For example, example 4 shows that despite there being
annual price increases of 2% for each item for three successive years, the double-extension cumulative
indexes show changes for those three years in the cumulative index of -10%, 16% and 6%, respectively.
These examples that show double-extension method index changes that are far different than the
current year inflation or deflation do not prove that the double-extension method is an unreliable
method. We believe the results of the examples comparison along with the rationale described in this
article together supports this conclusion.

While the examples shown in this article are all hypothetical examples, we have experienced numerous
examples of big differences in price inflation for taxpayers using the double-extension method as
compared to pro forma link-chain inflation and any CPA with substantial LIFO calculation experience has
experienced this also.

We know from past experience that the differences in the indexes and LIFO reserve balances between
double-extension method and link-chain method calculations are just as likely to go in one direction as
the other and the examples of these differences show differences in both directions. The dollar amounts
of these differences in LIFO reserve results are small but only because the current-year cost dollars used
for the examples are small; the differences as a percentage of the total are substantial.

We did not cherry pick the examples to only show examples for which the double-extension method
results do not seem reasonable but the link-chain results seem reasonable. We believe it is not possible
to create a single example of the link-chain method that would produce results that would be
unreasonable.

The LIFO reserve for the most recent year end is higher using the double-extension method than for the
link-chain method for 5 of the 6 examples. This does not mean that the double-extension method is
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more likely to produce a greater LIFO reserve than the link-chain method. Double-extension LIFO
reserves are just as likely to be lower than a link-chain LIFO reserve and the direction of the difference is
dependent on the facts of the inventory mix changes. Some of the examples showing the most recent
year end LIFO reserve being higher using the double-extension method show that the link-chain method
LIFO reserve is greater in an earlier year.

The examples included are for companies that have only 2 to 4 inventory items. The examples illustrate
the concept of why the double-extension method is not a reliable inflation measurement method when
the use of the link-chain method alternative will not produce the distortions that can occur with the
double-extension method. Inventory mix changes can cause big changes in double-extension method
cumulative indexes regardless of whether there are many or few inventory items.

We have observed big changes like this when manufacturers experience a big change in the mix
between raw materials and other stages of production (finished goods and work-in-process). The raw
materials that are commodities (metals, rubber or plastics, etc.) have more volatile prices but also
usually reflect greater cumulative inflation than finished goods and WIP inventories (which include labor
and overhead costs). This means that the cumulative indexes for the different stages of production for
these items are often a lot higher or lower than for the other stages of production and the large
differences in cumulative indexes within a pool is what leads to big swings in the pool cumulative index
when the inventory mix changes.

In our recent experience, an example of this would be a manufacturer for which the raw material items
are mostly steel. The double-extension cumulative indexes for the raw material items reflect about
three times the cumulative inflation as the work-in-process and finished goods inventories. 30% is the
normal average of the raw material to total inventory ratio but for the most recent year end, the
company had what they felt was a good opportunity to receive very favorable pricing and purchased a
lot more steel before year-end than they usually carry. This resulted in the raw material value being 60%
of total inventory. In this situation for this inventory pool, the double-extension method cumulative
index for this year end will be significantly higher than normal reflecting a significant amount of artificial
inflation solely from using the double-extension method with the big mix change. If the ratio of raw
material to total inventory mix for the following year drops back to the normal 30%, the pool cumulative
index will be significantly less than the prior year which will again create substantial artificial deflation
solely from using the double-extension method.

All examples included in this article are hypothetical but they are helpful to show how and why LIFO
expense and income can be distorted when the double-extension method is used. Anyone who has been
involved with numerous LIFO calculations has seen multiple examples of unexpected results that can
result from using the double-extension method. In just the past month of this writing, the CPA for a
wholesale company using the double-extension method said that the owner of the business said that
they should not have had anywhere near the 6.4% decrease in cumulative index for their 9/2015 year
end that the index calculation produced. | made a pro forma link-chain method calculation and that
showed 1.6% deflation in 2015. The double-extension method produced four times the amount of link-
chain method deflation for 2015 for this company.
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This is a link to access the Excel file used for all six of the examples shown in this article:
http://lifopro.com/publicdownloads/Double-Extension Article Examples.xlsx
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Example 1

The company has used LIFO since 1983. The first table below shows the details of the index calculation
for 2001 and 2002 for a company using the IPIC method with only two inventory items. This example
shows how a change in the inventory mix can cause the change in the double-extension method
cumulative index (shown in the current year index column of the layer history schedule below) to fall
outside the range of the link-chain method current year index for each of the two items. In 2001, the
current year indexes for the two items were 1.040 and .963, respectively. This resulted in a link-chain
method current year pool index of 1.0157 but the double-extension method current year pool index was
1.0492 which is higher than the range of the individual items’ current year indexes.

In 2002, the link-chain method current year indexes for the two items were 1.005 and 1.091,
respectively. This resulted in a link-chain method current year pool index of 1.055 which was bracketed
by the individual current year indexes but the double-extension method current year index was .983
which is not only not within the range of the individual items’ current year indexes but it reflects
deflation despite the fact that there was current year inflation for both items. For 2002, there was an
increment for the double-extension method but there was a decrement using the link-chain method.
There is a big difference in the LIFO expense or (income) amounts for each year. When the link-chain
method is used, the pool current year index will always fall within the range of the lowest and highest
current year indexes for the individual items but this is not always true using the double-extension
method.

The chart below the first table shows a comparison of the double-extension and link-chain pool current
year inflation rates (c/y cumulative index divided by p/y cumulative index) as well as the individual
items’ current year inflation or deflation.

For examples 1 and 2, the double-extension method has been used for all years. Pro forma index and
layer history calculations were made for the two most recent years, 2001 and 2002 to show the what
the indexes and results would have been had the link-chain method been used for these two years. This
is why the layer history schedule comparison shown below (second table) shows only the last three
years of the 1982 through 2002 double-extension method LIFO layer history along with a comparison to
the pro forma link-chain method results for 2000 through 2002 along with the value differences using
the two different methods.
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COMPARISON OF CURRENT YEAR LIFO INFLATION INDEXES
BETWEEN DOUBLE-EXTENSION & LINK-CHAIN METHODS

EXAMPLE 1
B C D E F G
Base year
PPI Code 12/31/1982 12/31/1999 12/31/2000 12/31/2001 12/31/2002
PPI Detailed Report Table 6 (Table 9 starting in 2014) final indexes:
8 Water systems (item A) 111303 100.5 131.2 1325 137.8 138.5
9 Steel pipe and tube (item B) 101706 95.7 104.4 106.0 102.1 1114
10
11 Year end FIFO values:
12 Water systems 111303 5,000 7,000 4,000 Allinventory falls into these two PPI codes
13 Steel pipe and tube 101706 5,000 3,000 6,000
14 Total 10,000 10,000 10,000
15
16 Calculation of Double-Extension Cumulative Index:
17 Water systems 111303 1.318 1.371 1.378 Row 8 2000 etc, index/1982 Col. C index
18 Steel pipe and tube 101706 1.108 1.067 1.164 Row 9 2000 etc, index/1982 Col. C index
19
20 Calculation of Double-Extension Inventory at Base:
21 Water systems 111303 3,792.45 5,105.22 2,902.53 Row 12 FIFO/Row 17 cumulative index
22 Steel pipe and tube 101706 4,514.15 2,811.95 5,154.40 Row 13 FIFO/Row 18 cumulative index
23 Total 8,306.60 7,917.17 8,056.93
24 Pool Cumulative Index- Double-Extension 1.2039 1.2631 1.2412 Row 14 FIFO total/Row 23 Inv. At Base Total
25 Pool Current Year Index- Double-Extension 1.0492 0.9827 Current Year Row 24/Prior Year Row 24
26
27 Current Year PPI Category Indexes:
28 Water systems 111303 1.0099 1.0400 1.0051 Current Year Row 8/Prior Year Row 8
29 Steel pipe and tube 101706 1.0153 0.9632 1.0911 Current Year Row 9/Prior Year Row 9
30
31 FIFO at Prior Year Prices(Harmonic Extension):
32 Water systems 111303 4,950.94 6,730.77 3,979.78 Row 12/Row 28
33 Steel pipe and tube 101706 4,924.53 3,114.59 5,499.10 Row 13/Row 29
34 Total 9,875.47 9,845.36 9,478.89
35
36 Pool Current Year Index- Link-Chain 1.0157 1.0550 Row 14/Row 34
LINK-CHAIN V. DOUBLE-
EXTENSION INDEX COMPARISON
10.0% 9:1%
8.0%
6.0% 4-9% 5.5%
0
B 4.0% 4.0% Oltem A inflation
> .
o 1.6% Bltem B inflation
= 2.0% . 5 . . . )
< 0.5% OLink-chain pool inflation
L 0.0% T ODouble-extension pool inflation
= 1 2002
-2.0% A
-1.7%
-4.0%
-3.7%
-6.0%

of

inventory mix changes.

The purpose of this schedule is to show how the use of the double-extension method can produce unexpected LIFO results because
For 2001, the double-extension pool inflation (c/y cumulative index divided by p/y cumulative index) is 4.9% which is higher than either
of the two products' individual current year inflation rates of 4.0% and -3.7%. The link-chain pool inflation is 1.6%.

For 2002, the double-extension pool inflation is -1.7% which is lower than either of the two products' individual inflation rates of .5%
and 9.1%. The link-chain pool inflation is 5.5%.
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Current | Current year Index Cumulative | Inventory Increase |Incrementor)  Increase LIFO LIFO LIFO
year cost index source index at base (decrease) decre_ment (decrease) inventory | reserve (_axpense
above atbase | cum. index ;at LIFO cost (income)
Double-extension method for the latest 3 years since the 1983 LIFO election:
12/31/2000 10,000 1.0112 1.2039 8,307 327 1.2039 394 8,526 1,474 106
12/31/2001 10,000 1.0492] F24-> 1.2631 7,917 -389 1.1966 -466 8,060 1,940 466
12/31/2002 10,000 9827 G24-> 1.2412 8,057 140 1.2412 173 8,233 1,767 -173
8,057 1.0219 8,233 1,767
Link-chain method layer history (no differences until 2001):
12/31/2000 10,000 1.0112 1.2039 8,307 327 1.2039 394 8,526 1,474 106
12/31/2001 10,000 1.0157| <-G36 1.2228 8,178 -128 1.2039 -155 8,371 1,629 155
12/31/2002 10,000 1.0550f <-H36 1.2900 7,752 -426 1.1769 -502 7,870 2,130 502
7,752 1.0152 7,870 2,130
Link-chain v. double-extension method differences (no differences until 2001):
12/31/2000 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/2001 0 .0335 .0403 -261 -261 -.0072 -311 -311 311 311
12/31/2002 0 -.0723 -.0488 305 566 .0642 675 364 -364 -675
305 .0067 364 -364
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Example 2

These are the same facts as for example 1 except that the inventory mix for 2001 and 2002 differs from
that used for example 1. In 2001, the link-chain method current year indexes for the two items were
1.040 and .963, respectively. This resulted in a link-chain method current year pool index of 1.0157 but
the double-extension method current year pool index was .9494 which is lower than the range of the
individual items’ current year indexes.

In 2002, the link-chain method current year indexes for the two items were 1.005 and 1.091,
respectively. This resulted in a link-chain method current year pool index of 1.055 which was bracketed
by the individual current year indexes but the double-extension method current year pool index was
1.1231 which is not within the range of the individual items’ current year indexes. There is a big
difference in the LIFO expense or (income) amounts for each year as shown in the comparison table
below.
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COMPARISON OF CURRENT YEAR LIFO INFLATION INDEXES

BETWEEN DOUBLE EXTENSION & LINK CHAIN METHODS
EXAMPLE 2

B C D E F G
Base year
PPI Code 12/31/1982 12/31/1999 12/31/2000 12/31/2001 12/31/2002
PPI Detailed Report Table 6 (Table 9 starting in 2014) final indexes:
8 Water systems 111303 100.5 131.2 132.5 137.8 138.5
9 Steel pipe and tube 101706 95.7 104.4 106.0 102.1 111.4
10
11 Year end FIFO values:
12 Water systems 111303 5,000 3,000 6,000
13 Steel pipe and tube 101706 5,000 7,000 4,000
14 Total 10,000 10,000 10,000
15
16 Calculation of Double-Extension Cumulative Index:
17 Water systems 111303 1.318 1.371 1.378 Row 8 2000 etc, index/1982 Col. C index
18 Steel pipe and tube 101706 1.108 1.067 1.164 Row 9 2000 etc, index/1982 Col. C index
19
20 Calculation of Double-Extension Inventory at Base:
21 Water systems 111303 3,792.45 2,187.95 4,353.79 Row 12 FIFO/Row 17 cumulative index
22 Steel pipe and tube 101706 4,514.15 6,561.21 3,436.27 Row 13 FIFO/Row 18 cumulative index
23 Total 8,306.60 8,749.17 7,790.06
24 Pool Cumulative Index- Double-Extension 1.2039 1.1430 1.2837 Row 14 FIFO total/Row 23 Inv. At Base Total
25 Pool Current Year Index- Double-Extension 0.9494 1.1231 Current Year Row 24/Prior Year Row 24
26
27 Current Year PPI Category Indexes:
28 Water systems 111303 1.0099 1.0400 1.0051 Current Year Row 8/Prior Year Row 8
29 Steel pipe and tube 101706 1.0153 0.9632 1.0911 Current Year Row 9/Prior Year Row 9
30
31 FIFO at Prior Year Prices(Harmonic Extension):
32 Water systems 111303 4,950.94 2,884.62 5,969.68 Row 12/Row 28
33 Steel pipe and tube 101706 4,924.53 7,267.38 3,666.07 Row 13/Row 29
34 Total 9,875.47  10,152.00 9,635.74
35
36 Pool Current Year Index- Link-Chain 0.9850 1.0378 Row 14/Row 34
Index . Increase Increment | Increase LIFO
Current | Current year Cumulative | Inventory at (decrease) LIFO LIFO
year cost index source index base (decrease) decrement | atLIFO inventory reserve e_xpense
above at base . (income)
cum. index cost
Double-extension method for the latest 3 years since the 1983 LIFO election:
12/31/2000 10,000 1.0112 1.2039 8,307 327 1.2039 394 8,526 1,474 106
12/31/2001 10,000 .9494 F24-> 1.1430 8,749 443 1.1430 506 9,032 968 -506
12/31/2002 10,000 1.1231} G24-> 1.2837 7,790 -959 1.1674 -1,120 7,912 2,088 1,120
7,790 1.0157 7,912 2,088
Link-chain method layer history (no differences until 2001):
12/31/2000 10,000 1.0112 1.2039 8,307 327 1.2039 394 8,526 1,474 106
12/31/2001 10,000 .9850! <-G36 1.1858 8,433 126 1.1858 150 8,675 1,325 -150
12/31/2002 10,000 1.0378; <-H36 1.2307 8,126 -307 1.1965 -368 8,308 1,692 368
8,126 1.0224 8,308 1,692
Link-chain v. double-extension method differences (no differences until 2001):
12/31/2000 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/2001 0 -.0356 -.0429 316 316 -.0429 356 356 -356 -356
12/31/2002 0 .0853 .0530 -336 -652 -.0291 -752 -396 396 752
-336 -.0068 -396 396
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Example 3

The company has used a LIFO internal index method from 1996 through 2001. The following shows the
details of the internal index calculation for 1996 through 2001 for a company that has just three
different inventory items. While the number of inventory items on hand and the item costs change at
different rates for all these years, the inventory mix percentages (measured in terms of the quantity on
hand) is exactly the same for the first three years, 1996 through 1998. The inventory mix percentages
are then different for each of the two years from 1999 to 2000 and then the 2001 inventory mix
percentages are exactly the same as that for 2000 (but the mix percentages are different from the 1996
through 1998 years when the mix percentages did not change). The table below shows the calculation of
the pool indexes for both the link-chain and double-extension methods side-by-side for 1996 through
2001. This example shows that the pool indexes will be exactly the same for both these methods in the
unlikely event that the inventory mix percentages do not change from year to year because the
cumulative indexes for both the link-chain and double-extension method are exactly the same for 1996
through 1998 and despite the cumulative indexes being different after 1999, the 2% rate of change in
the cumulative index for double-extension was exactly the same as for link-chain in 2001. Starting in
1999, the average inflation for the year as measured by the link-chain current year index, was 2% but
the rate of change for the double-extension method for the two years, 1999 and 2000 for which the
inventory mix percentages do change from the prior year, was substantially different than 2%
(substantially lower in 1999 and substantially higher in 2000).

It was stated earlier in the article that the only situations for which double-extension is a reliable
method are when: 1) there is a single item in a pool or 2) when the inventory mix percentages never
changes and this example lends credence to that statement.



Page 16 of 27

1996

1997

1998

1999

2000

2001

Calculation & Comparison of LIFO Inflation Indexes

Between Link-Chain & Double-Extension Methods

H/G
|

current
year index
1.0000
0.9429
1.2000
1.0842
1.0000
1.0842

1.0000
0.9394
1.1667
1.0777
1.0842
1.1684

1.0000
0.9355
1.1429
1.0721
1.1684
1.2526

1.0200
1.0200
1.0200
1.0200
1.2526
1.2777

1.0200
1.0200
1.0200
1.0200
1.2777
1.3032

1.0200
1.0200
1.0200

Example 3
Link-Chain Method
DxE DxF
C D E F G H
This year end C/Y QOHat C/Y QOHat Item & Pool
Quantity Prior y/e Currenty/e P/Y Cost C/Y Cost
on hand Unitcost  Unitcost  Extension = Extension
Item 1 21 10.00 10.00 210.00 210.00
Item 2 105 7.00 6.60 735.00 693.00
Item 3 52.5 20.00 24.00 1,050.00 1,260.00
Totals 1,995.00 2,163.00
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Iltem 1 20.79 10.00 10.00 207.90 207.90
Item 2 103.95 6.60 6.20 686.07 644.49
Item 3 51.98 24.00 28.00 1,247.40 1,455.30
Totals 2,141.37 2,307.69
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 22.25 10.00 10.00 222.45 222.45
Item 2 111.23 6.20 5.80 689.60 645.11
Item 3 55.61 28.00 32.00 1,557.17 1,779.62
Totals 2,469.23 2,647.19
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 24.00 10.00 10.20 240.00 244.80
Item 2 150.00 5.80 5.92 870.00 887.40
Item 3 60.00 32.00 32.64 1,920.00 1,958.40
Totals 3,030.00 3,090.60
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 24 10.20 10.40 244.80 249.70
Iltem 2 70 5.92 6.03 414.12 422.40
Item 3 82 32.64 33.29 2,676.48 2,730.01
Totals 3,335.40 3,402.11
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 24 10.40 10.61 249.70 254.69
Item 2 70 6.03 6.16 422.40 430.85
Item 3 82 33.29 33.96 2,730.01 2,784.61
Totals 3,402.11 3,470.15

Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes

1.0200
1.3032
1.3293

Double-Extension Method

D xK H/L
K L M

C/Y QOH at Item & Pool
Inventory  Basey/e Base Cost Cumulative

Mix % age Unitcost = Extension Index
11.8% 10.00 210.00 1.0000
58.8% 7.00 735.00 0.9429
29.4% 20.00  1,050.00 1.2000
1,995.00 1.0842
Ratio of C/Y + by P/Y cum. Indexes 1.0842
11.8% 10.00 207.90 1.0000
58.8% 7.00 727.65 0.8857
29.4% 20.00 1,039.50 1.4000
1,975.05 1.1684
Ratio of C/Y + by P/Y cum. Indexes 1.0777
11.8% 10.00 222.45 1.0000
58.8% 7.00 778.59 0.8286
29.4% 20.00 1,112.27 1.6000
2,113.30 1.2526
Ratio of C/Y + by P/Y cum. Indexes 1.0721
10.3% 10.00 240.00 1.0200
64.1% 7.00 1,050.00 0.8451
25.6% 20.00  1,200.00 1.6320
2,490.00 1.2412
Ratio of C/Y + by P/Y cum. Indexes 0.9909
13.6% 10.00 240.00 1.0404
39.8% 7.00 490.00 0.8620
46.6% 20.00  1,640.00 1.6646
2,370.00 1.4355
Ratio of C/Y + by P/Y cum. Indexes 1.1565
13.6% 10.00 240.00 1.0612
39.8% 7.00 490.00 0.8793
46.6% 20.00  1,640.00 1.6979
2,370.00 1.4642
Ratio of C/Y + by P/Y cum. Indexes 1.0200
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LIFO INVENTORY HISTORY SCHEDULE REPORT 16
EXAMPLE 3
Increment | Increase
Current | Current | Index calc. Cumulative | Inventory Increase or (decrease) | LIFO LIFO LIFO
year year |sched. cell . (decrease) . expense
cost index | reference index at base at base decrgment at LIFO |inventory | reserve (income)
cum. index cost
Double-extension method layer history:
12/31/1995; 1,900 1.0000 1.0000 1,900 1,900 1.0000 1,900 1,900 0 0
12/31/1996; 2,163; 1.0842 M13-> 1.0842 1,995 95 1.0842 103 2,003 160 160
12/31/1997;  2,308; 1.0777 M20-> 1.1684 1,975 -20 1.0842 -22 1,981 326 166
12/31/1998; 2,647, 1.0721 M27-> 1.2526 2,113 138 1.2526 173 2,155 493 166
12/31/1999; 3,091,  .9909 M34-> 1.2412 2,490 377 1.2412 468 2,622 468 -24
12/31/2000; 3,402} 1.1565 M41-> 1.4355 2,370 -120 1.2412 -149 2,473 929 460
12/31/2001;  3,470; 1.0200 M48-> 1.4642 2,370 0 1.2412 0 2,473 997 68
2,370 1.0435 2,473 997
Link-chain method layer history:
12/31/1995; 1,900{ 1.0000 1.0000 1,900 1,900 1.0000 1,900 1,900 0 0
12/31/1996; 2,163} 1.0842i<-I113 1.0842 1,995 95 1.0842 103 2,003 160 160
12/31/1997; 2,308} 1.0777:<-120 1.1684 1,975 -20 1.0842 -22 1,981 326 166
12/31/1998! 2,647} 1.0721:<-127 1.2526 2,113 138 1.2526 173 2,155 493 166
12/31/1999; 3,091} 1.0200i<-134 1.2777 2,419 306 1.2777 390 2,545 546 53
12/31/2000; 3,402} 1.0200:<-141 1.3032 2,611 192 1.3032 250 2,795 607 62
12/31/2001; 3,470} 1.0200{<-148 1.3293 2,611 0 1.3032 0 2,795 675 68
2,611 1.0706 2,795 675
Link-chain v. double-extension method differences:
12/31/1995 0; .0000 .0000 0 0 .0000 0 0 0 0
12/31/1996 0: .0000 .0000 0 0 .0000 0 0 0 0
12/31/1997 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/1998 0{ .0000 .0000 0 0 .0000 0 0 0 0
12/31/1999 0, -.0291 -.0365 71 71 -.0365 77 77 -77 -77
12/31/2000 0, .1365 .1323 -241 -312 -.0620 -399 -322 322 399
12/31/2001 0, .0000 .1349 -241 0 -.0620 0 -322 322 0
-241 -.0270 -322 322
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Example 4

The company has used a LIFO internal index method from 1996 through 2001. The following shows the
details of the internal index calculation for 1996 through 2001 for a company that has just three
different inventory items. The inventory mix percentages are different for each of these six years. For
the first three years, 1996 through 1998, the link-chain method current year index was different each
year. After 1998, the company’s sole supplier agreed that for the next 3 years that the prices paid the
supplier would increase once during the year on the first day of the year for all items by 2% over the
prior year price.

The table below shows that the link-chain method current year index is 1.0200 (2% inflation) for each of
the years from 1996 through 1998. Because the inventory mix percentages change for each year in this
example, the link-chain current year index is not the same as the annual change in the double-extension
cumulative index for any of these six years. The change in the double-extension cumulative index for
each of these three years is substantially different that the link-chain 1.0200 current year index. The
changes are approximately -10%, 16% and 6% respectively.
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1996

1997

1998

1999

2000

2001

Calculation & Comparison of LIFO Inflation Indexes

Between Link-Chain & Double-Extension Methods

H/G
|

current
year index
1.0000
0.9429
1.2000
1.0995
1.0000
1.0995

1.0000
0.9394
1.1667
1.1017
1.0995
1.2114

1.0000
0.9355
1.1429
1.1002
1.2114
1.3327

1.0200
1.0200
1.0200
1.0200
1.3327
1.3594

1.0200
1.0200
1.0200
1.0200
1.3594
1.3866

1.0200
1.0200
1.0200

Example 4
Link-Chain Method
D xE D xF
C D E F G H
This year end C/Y QOHat C/Y QOHat Item & Pool
Quantity Prior y/e Currenty/e P/Y Cost C/Y Cost
on hand Unitcost  Unitcost Extension = Extension
Item 1 22 10.00 10.00 220.00 220.00
Item 2 90 7.00 6.60 630.00 594.00
Item 3 60 20.00 24.00 1,200.00 1,440.00
Totals 2,050.00 2,254.00
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 23.00 10.00 10.00 230.00 230.00
Item 2 80.00 6.60 6.20 528.00 496.00
Item 3 70.00 24.00 28.00 1,680.00 1,960.00
Totals 2,438.00 2,686.00
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 24.00 10.00 10.00 240.00 240.00
Iltem 2 70.00 6.20 5.80 434.00 406.00
Iltem 3 80.00 28.00 32.00 2,240.00 2,560.00
Totals 2,914.00 3,206.00
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Iltem 1 24.00 10.00 10.20 240.00 244.80
Item 2 150.00 5.80 5.92 870.00 887.40
Item 3 60.00 32.00 32.64 1,920.00 1,958.40
Totals 3,030.00 3,090.60
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 24 10.20 10.40 244.80 249.70
Item 2 70 5.92 6.03 414.12 422.40
Item 3 82 32.64 33.29 2,676.48 2,730.01
Totals 3,335.40 3,402.11
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 25 10.40 10.61 260.10 265.30
Item 2 50 6.03 6.16 301.72 307.75
Item 3 100 33.29 33.96 3,329.28 3,395.87
Totals 3,891.10 3,968.92

Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes

1.0200
1.3866
1.4143

Double-Extension Method

D xK H/L
K L M

C/Y QOH at Item & Pool
Inventory  Basey/e Base Cost Cumulative

Mix % age Unitcost = Extension Index
12.8% 10.00 220.00 1.0000
52.3% 7.00 630.00 0.9429
34.9% 20.00  1,200.00 1.2000
2,050.00 1.0995
Ratio of C/Y + by P/Y cum. Indexes 1.0995
13.3% 10.00 230.00 1.0000
46.2% 7.00 560.00 0.8857
40.5% 20.00  1,400.00 1.4000
2,190.00 1.2265
Ratio of C/Y + by P/Y cum. Indexes 1.1155
13.8% 10.00 240.00 1.0000
40.2% 7.00 490.00 0.8286
46.0% 20.00  1,600.00 1.6000
2,330.00 1.3760
Ratio of C/Y + by P/Y cum. Indexes 1.1219
10.3% 10.00 240.00 1.0200
64.1% 7.00 1,050.00 0.8451
25.6% 20.00  1,200.00 1.6320
2,490.00 1.2412
Ratio of C/Y + by P/Y cum. Indexes 0.9021
13.6% 10.00 240.00 1.0404
39.8% 7.00 490.00 0.8620
46.6% 20.00  1,640.00 1.6646
2,370.00 1.4355
Ratio of C/Y + by P/Y cum. Indexes 1.1565
14.3% 10.00 250.00 1.0612
28.6% 7.00 350.00 0.8793
57.1% 20.00  2,000.00 1.6979
2,600.00 1.5265
Ratio of C/Y + by P/Y cum. Indexes 1.0634
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LIFO INVENTORY HISTORY SCHEDULE REPORT 16
EXAMPLE 4
Increment | Increase
Current | Current | Index calc. Cumulative | Inventory Increase or (decrease) | LIFO LIFO LIFO
year year |sched. cell . (decrease) . expense
cost index | reference index at base at base decrgment at LIFO |inventory | reserve (income)
cum. index cost
Double-extension method layer history:
12/31/1995; 1,900 1.0000 1.0000 1,900 1,900 1.0000 1,900 1,900 0 0
12/31/1996; 2,254, 1.0995 M13-> 1.0995 2,050 150 1.0995 165 2,065 189 189
12/31/1997; 2,686, 1.1155 M20-> 1.2265 2,190 140 1.2265 172 2,237 449 260
12/31/1998; 3,206/ 1.1219 M27-> 1.3760 2,330 140 1.3760 193 2,429 777 327
12/31/1999; 3,091, .9021 M34-> 1.2412 2,490 160 1.2412 199 2,628 463 -314
12/31/2000; 3,402} 1.1565 M41-> 1.4355 2,370 -120 1.2412 -149 2,479 923 460
12/31/2001; 3,969 1.0634 M48-> 1.5265 2,600 230 1.5265 351 2,830 1,139 216
2,600 1.0885 2,830 1,139
Link-chain method layer history:
12/31/1995; 1,900{ 1.0000 1.0000 1,900 1,900 1.0000 1,900 1,900 0 0
12/31/1996; 2,254} 1.0995i<-113 1.0995 2,050 150 1.0995 165 2,065 189 189
12/31/1997; 2,686; 1.1017:<-120 1.2114 2,217 167 1.2114 203 2,268 418 229
12/31/1998; 3,206} 1.1002:<-127 1.3327 2,406 188 1.3327 251 2,518 688 269
12/31/1999; 3,091} 1.0200i<-134 1.3594 2,274 -132 1.3327 -176 2,342 748 61
12/31/2000; 3,402} 1.0200:<-141 1.3866 2,454 180 1.3866 250 2,592 810 62
12/31/2001; 3,969 1.0200<-148 1.4143 2,806 353 1.4143 499 3,091 878 68
2,806 1.1015 3,091 878
Link-chain v. double-extension method differences:
12/31/1995 0; .0000 .0000 0 0 .0000 0 0 0 0
12/31/1996 0: .0000 .0000 0 0 .0000 0 0 0 0
12/31/1997 0 .0138 .0151 -27 -27 .0151 -31 -31 31 31
12/31/1998 0, .0217 .0432 -76 -48 .0432 -58 -89 89 58
12/31/1999 0, -.1179 -.1182 216 292 -.0915 375 285 -285 -375
12/31/2000 0, .1365 .0489 -84 -300 -.1454 -399 -113 113 399
12/31/2001 0,  .0434 .1122 -206 -123 1122 -148 -261 261 148
-206 -.0130 -261 261
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Example 5

The company has used a LIFO internal index method from 1996 through 2001. The following shows the
details of the internal index calculation for 1996 through 2001 for a company that has just three
different inventory items. The inventory mix percentages are the same for each of the first four years,
1996 through 1999, so the link-chain current year index is exactly the same as the change in the double-
extension cumulative index for those years. For the first three years from 1996 through 1998, the
inventory mix percentages were exactly the same at each year end which resulted in the double-
extension and link-chain LIFO reserve and expense amounts being exactly the same.

During 2000, there is a storm that destroyed all inventories two months before year end. The company
will be able to resume operations in 2001 but they want to purchase enough raw material inventory
before the end of 2000 to prevent loss of the entire LIFO reserve. They are able to purchase an
unlimited amount of item 1 inventory but no amount of item 2 or item 3 raw material is available to
purchase before the end of the year. The company purchased only inventory item 1 quantities before
year end and their 2000 year end FIFO inventory value is $2,393 compared with $2,889 at the end of
1999. Their actions after the storm loss in 2000 prevented significant LIFO layer erosion, so the strategy
was successful. Doing this created huge changes in the double-extension method LIFO reserves in 2000
and 2001 however. The reason for this is that the 2000 item 1 cumulative index was much lower than
the 1999 pool cumulative index. The 2000 item 1 cumulative index was 1.0404 (it was 1.02 in 1999) and
the 1999 pool cumulative index was 1.2777. The 1.0404/1.2777 ratio is the double-extension method
forced current year index of .8143 (19% deflation) which compares to the 1.02 link-chain method
current year index. This resulted in 2000 double-extension LIFO income of $537 compared to $11 link-
chain method LIFO expense.

For the 2001 year end, the FIFO balance increased to $3,006 and the inventory mix was exactly the same
as it was in for all prior years except for 2000. This caused the double-extension cumulative index to
increase to 1.3293 which is exactly the same (to 4 decimal places) as the 2001 link-chain method
cumulative index. The 1.3293/1.0404 ratio is the double-extension method forced current year index of
1.2777 (28% inflation) which compares to the 1.02 link-chain method current year index. This resulted in
2001 double-extension LIFO expense of $653 compared to $48 link-chain method LIFO expense.

This example shows that when the double-extension method is used and there is an event which leads
to carrying only one inventory item, there can be wild swings in the LIFO reserve if the replacement
inventory does not have an average double-extension cumulative index that approximates the prior year
end inventory mix despite the fact that the annual price increases for all items was 2% starting in 1999.
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Calculation & Comparison of LIFO Inflation Indexes
Between Link-Chain & Double-Extension Methods

H/G
|

current
year index
1.0000
0.9429
1.2000
1.0842
1.0000
1.0842

1.0000
0.9394
1.1667
1.0777
1.0842
1.1684

1.0000
0.9355
1.1429
1.0721
1.1684
1.2526

1.0200
1.0200
1.0200
1.0200
1.2526
1.2777

1.0200

1.0200
1.2777
1.3032

1.0200
1.0200
1.0200
1.0200
1.3032

Example 5
Link-Chain Method

DxE DxF
6 C D E F G H
7 This year end C/Y QOHat C/Y QOHat Item & Pool
8 Quantity Prior y/e Currenty/e P/Y Cost C/Y Cost
9 on hand Unitcost  Unitcost  Extension = Extension
10 Item 1 21 10.00 10.00 210.00 210.00
11 Item 2 105 7.00 6.60 735.00 693.00
12 § ltem3 52.5 20.00 24.00 1,050.00 1,260.00
13 3 Totals 1,995.00 2,163.00
14 Prior year cumulative index
15 This y/e cumulative index = product of previous 2 rows' indexes
16
17 Iltem 1 20.79 10.00 10.00 207.90 207.90
18 Item 2 103.95 6.60 6.20 686.07 644.49
19 5 ltem3 51.98 24.00 28.00 1,247.40 1,455.30
20 3 Totals 2,141.37 2,307.69
21 Prior year cumulative index
22 This y/e cumulative index = product of previous 2 rows' indexes
23
24 Item 1 22.25 10.00 10.00 222.45 222.45
25 Item 2 111.23 6.20 5.80 689.60 645.11
26 & Item3 55.61 28.00 32.00 1,557.17 1,779.62
27 3 Totals 2,469.23  2,647.19
28 Prior year cumulative index
29 This y/e cumulative index = product of previous 2 rows' indexes
30
31 Item 1 23.80 10.00 10.20 238.02 242.79
32 Item 2 119.01 5.80 5.92 690.27 704.08
33 § ltem3 59.51 32.00 32.64 1,904.20 1,942.28
34 2 Totals 2,832.49 2,889.14
35 Prior year cumulative index
36 This y/e cumulative index = product of previous 2 rows' indexes
37
38 Item 1 230 10.20 10.40 2,346.00 2,392.92
39 Item 2 0 5.92 6.03 - -
40 8 Item3 0 32.64 33.29 - -
41 & Totals 2,346.00 2,392.92
42 Prior year cumulative index
43 This y/e cumulative index = product of previous 2 rows' indexes
44
45 Iltem 1 23.802471 10.40 10.61 247.64 252.59
46 Item 2 119.012355 6.03 6.16 718.16 732.52
47 g Item3 59.5061775 33.29 33.96 1,981.13 2,020.75
48 & Totals 2,946.93  3,005.87
49 Prior year cumulative index
50 This y/e cumulative index = product of previous 2 rows' indexes

1.3293

Double-Extension Method

D xK H/L
K L M
C/Y QOH at Item & Pool
Inventory  Basey/e Base Cost Cumulative
Mix % age Unitcost = Extension Index

11.8% 10.00 210.00 1.0000

58.8% 7.00 735.00 0.9429

29.4% 20.00  1,050.00 1.2000

1,995.00 1.0842

Ratio of C/Y + by P/Y cum. Indexes 1.0842

11.8% 10.00 207.90 1.0000

58.8% 7.00 727.65 0.8857

29.4% 20.00 1,039.50 1.4000

1,975.05 1.1684

Ratio of C/Y + by P/Y cum. Indexes 1.0777

11.8% 10.00 222.45 1.0000

58.8% 7.00 778.59 0.8286

29.4% 20.00 1,112.27 1.6000

2,113.30 1.2526

Ratio of C/Y + by P/Y cum. Indexes 1.0721

11.8% 10.00 238.02 1.0200

58.8% 7.00 833.09 0.8451

29.4% 20.00 1,190.12 1.6320

2,261.23 1.2777

Ratio of C/Y + by P/Y cum. Indexes 1.0200

100.0% 10.00  2,300.00 1.0404
0.0% 7.00 -
0.0% 20.00 -

2,300.00 1.0404

Ratio of C/Y + by P/Y cum. Indexes 0.8143

11.8% 10.00 238.02 1.0612

58.8% 7.00 833.09 0.8793

29.4% 20.00 1,190.12 1.6979

2,261.23 1.3293

Ratio of C/Y + by P/Y cum. Indexes 1.2777
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LIFO INVENTORY HISTORY SCHEDULE = REPORT 16
EXAMPLE 5
Increment
Current year| Current year Index calc. Cumulative |Inventory at Increase or Increase LIFO LIFO LIFO
. sched. cell . (decrease) (decrease) at; . expense
cost index index base decrement inventory reserve :
reference at base ; LIFO cost (income)
cum. index
Double-extension method layer history:
12/31/1995 1,900 1.0000 1.0000 1,900 1,900 1.0000 1,900 1,900 0 0
12/31/1996 2,163 1.0842 M13-> 1.0842 1,995 95 1.0842 103 2,003 160 160
12/31/1997 2,308 1.0777 M20-> 1.1684 1,975 -20 1.0842 -22 1,981 326 166
12/31/1998 2,647 1.0721 M27-> 1.2526 2,113 138 1.2526 173 2,155 493 166
12/31/1999 2,889 1.0200 M34-> 1.2777 2,261 148 1.2777 189 2,344 546 53
12/31/2000 2,393 .8143 M41-> 1.0404 2,300 39 1.0404 40 2,384 9 -537
12/31/2001 3,006 1.2777 M48-> 1.3293 2,261 -39 1.0404 -40 2,344 662 653
2,261 1.0364 2,344 662
Link-chain method layer history:
12/31/1995 1,900 1.0000 1.0000 1,900 1,900 1.0000 1,900 1,900 0 0
12/31/1996 2,163 1.0842|<-113 1.0842 1,995 95 1.0842 103 2,003 160 160
12/31/1997 2,308 1.0777|<-120 1.1684 1,975 -20 1.0842 -22 1,981 326 166
12/31/1998 2,647 1.0721|<-127 1.2526 2,113 138 1.2526 173 2,155 493 166
12/31/1999 2,889 1.0200|<-134 1.2777 2,261 148 1.2777 189 2,344 546 53
12/31/2000 2,393 1.0200{<-141 1.3032 1,836 -425 1.1937 -507 1,836 557 11
12/31/2001 3,006 1.0200|<-148 1.3293 2,261 425 1.3293 565 2,401 605 48
2,261 1.0619 2,401 605
Link-chain v. double-extension method differences:
12/31/1995 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/1996 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/1997 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/1998 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/1999 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/2000 0 -.2057 -.2628 464 464 -.1533 548 548 -548 -548
12/31/2001 0 .2577 .0000 0 -464 -.2889 -605 -58 58 605
0 -.0255 -58 58
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Example 6

The assumptions for this example are the same as for example 5 except that the 2001 quantities for
each item is a bit different which causes a double-extension 2001 decrement that invades two prior year
layers for example 6 which helps illustrate the alternative LIFO calculation steps shown below. The
results are not much different from those for example 5 other than this.

There are dollar-value LIFO reserve calculation steps that can be used that produce exactly the same
LIFO inventory balance results that do not entail the use of cumulative indexes or inventory at base
balances in the LIFO calculation schedule. This link-chain computational alternative is described in Sec.
14.02[3][b] of Les Schneider’s Federal Income Taxation of Inventories treatise. In my many years of
reviewing LIFO calculation documentation, | have seen these link-chain alternative steps used several
times. Using this approach, the only values required are the current-year cost balance (FIFO or average
cost) and the current year index.

The concept of the link-chain computational alternative is that rather than comparing inventory at base
balances to determine whether there is an increment or decrement, the current-year cost is deflated to
prior year prices using the current year index to compare this deflated balance to the prior year current
year cost to determine whether there is a layer or not. If the current-year cost deflated to the prior year
prices minus the prior year end current-year cost is greater than zero, this “increment” is multiplied
times the current year index to calculate the LIFO increment value. If there is a decrement that erodes a
layer or layers earlier than the most recent year, the current-year cost balance deflated to the prior year
prices are deflated yet again to the earlier year price and these “decrements” are valued at the
applicable prior year current year indexes. The results using these link-chain computational alternative
steps are exactly the same as with the conventional link-chain steps. We believe this method never
gained acceptance for common use because the calculation steps documentation is more cumbersome
and calculation errors would be more likely.

Although this approach is a link-chain alternative, once double-extension method cumulative indexes
have been calculated in the normal fashion, it is possible to make pro forma alternative approach
calculations of the LIFO inventory balance using the double-extension indexes that will tie to the normal
LIFO-PRO Report 16 format approach results. This is done by dividing the current year cumulative index
by the prior year cumulative index and using the “forced” value as the current year index for this
calculation.

These alternative LIFO calculation steps are show in the third table below for both the link-chain and
double-extension method indexes, following the normal LIFO-PRO Report 16 format (second table
below) which shows the normal LIFO calculation steps including cumulative indexes and inventory at
base balances.

This third table below showing the alternative calculation approach helps illustrate a shortcoming of the
double-extension method. The 2000 double-extension increment is priced using the 2000 forced current
year index of .8143 (19% deflation which is the result of the division of the 2000 cumulative index by the
1999 cumulative index) despite the fact that there was 2% inflation in 2000 for the single item in
inventory at the end of 2000. This .8143 index is also used to calculate the 2001 decrement. The 2001
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FIFO balance deflated to 2000 prices is then deflated to 1999 prices using the 19% change in double-
extension cumulative index from 1999 to 2000 despite the fact that the 2000 price increase for the
single item in the 2000 ending inventory had a 2% price increase for the year.

1996

1997

1998

1999

2000

2001

Calculation & Comparison of LIFO Inflation Indexes
Between Link-Chain & Double-Extension Methods

H/G
|

current
year index
1.0000
0.9429
1.2000
1.0842
1.0000
1.0842

1.0000
0.9394
1.1667
1.0777
1.0842
1.1684

1.0000
0.9355
1.1429
1.0721
1.1684
1.2526

1.0200
1.0200
1.0200
1.0200
1.2526
1.2777

1.0200

1.0200
1.2777
1.3032

1.0200
1.0200
1.0200

Example 6
Link-Chain Method
DxE DxF
C D E F G H
This year end C/Y QOHat C/Y QOHat Item & Pool

Quantity Prior y/e Currenty/e P/Y Cost C/Y Cost

on hand Unitcost  Unitcost Extension = Extension
Item 1 21 10.00 10.00 210.00 210.00
Item 2 105 7.00 6.60 735.00 693.00
Item 3 52.5 20.00 24.00 1,050.00 1,260.00
Totals 1,995.00 2,163.00
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 20.79 10.00 10.00 207.90 207.90
Item 2 103.95 6.60 6.20 686.07 644.49
Item 3 51.98 24.00 28.00 1,247.40 1,455.30
Totals 2,141.37 2,307.69
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Iltem 1 22.25 10.00 10.00 222.45 222.45
Item 2 111.23 6.20 5.80 689.60 645.11
Item 3 55.61 28.00 32.00 1,557.17 1,779.62
Totals 2,469.23 2,647.19
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 23.80 10.00 10.20 238.02 242.79
Item 2 119.01 5.80 5.92 690.27 704.08
Item 3 59.51 32.00 32.64 1,904.20 1,942.28
Totals 2,832.49 2,889.14
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 230 10.20 10.40 2,346.00 2,392.92
Item 2 0 5.92 6.03 - -
Item 3 0 32.64 33.29 - -
Totals 2,346.00 2,392.92
Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes
Item 1 23.088 10.40 10.61 240.21 245.02
Item 2 115.442 6.03 6.16 696.61 710.55
Item 3 57.721 33.29 33.96 1,921.69 1,960.13
Totals 2,858.52 2,915.69

Prior year cumulative index
This y/e cumulative index = product of previous 2 rows' indexes

1.0200
1.3032
1.3293

Double-Extension Method

D xK H/L
K L M
C/Y QOH at Item & Pool
Inventory Base y/le Base Cost Cumulative
Mix % age Unitcost = Extension Index

11.8% 10.00 210.00 1.0000

58.8% 7.00 735.00 0.9429

29.4% 20.00  1,050.00 1.2000

1,995.00 1.0842

Ratio of C/Y + by P/Y cum. Indexes 1.0842

11.8% 10.00 207.90 1.0000

58.8% 7.00 727.65 0.8857

29.4% 20.00 1,039.50 1.4000

1,975.05 1.1684

Ratio of C/Y + by P/Y cum. Indexes 1.0777

11.8% 10.00 222.45 1.0000

58.8% 7.00 778.59 0.8286

29.4% 20.00 1,112.27 1.6000

2,113.30 1.2526

Ratio of C/Y + by P/Y cum. Indexes 1.0721

11.8% 10.00 238.02 1.0200

58.8% 7.00 833.09 0.8451

29.4% 20.00 1,190.12 1.6320

2,261.23 1.2777

Ratio of C/Y + by P/Y cum. Indexes 1.0200

100.0% 10.00  2,300.00 1.0404
0.0% 7.00 -
0.0% 20.00 -

2,300.00 1.0404

Ratio of C/Y + by P/Y cum. Indexes 0.8143

11.8% 10.00 230.88 1.0612

58.8% 7.00 808.09 0.8793

29.4% 20.00 1,154.42 1.6979

2,193.40 1.3293

Ratio of C/Y + by P/Y cum. Indexes 1.2777
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LIFO INVENTORY HISTORY SCHEDULE = REPORT 16
Example 6
Increment
Current year| Current year Index calc. Cumulative |Inventory at Increase or Increase LIFO LIFO LIFO
. sched. cell . (decrease) (decrease) at; . expense
cost index index base decrement inventory reserve :
reference at base . LIFO cost (income)
cum. index
Double-extension method layer history:
12/31/1995 1,900 1.0000 1.0000 1,900 1,900 1.0000 1,900 1,900 0 0
12/31/1996 2,163 1.0842 M13-> 1.0842 1,995 95 1.0842 103 2,003 160 160
12/31/1997 2,308 1.0777 M20-> 1.1684 1,975 -20 1.0842 -22 1,981 326 166
12/31/1998 2,647 1.0721 M27-> 1.2526 2,113 138 1.2526 173 2,155 493 166
12/31/1999 2,889 1.0200 M34-> 1.2777 2,261 148 1.2777 189 2,344 546 53
12/31/2000 2,393 .8143 M41-> 1.0404 2,300 39 1.0404 40 2,384 9 -537
12/31/2001 2,916 1.2777 M48-> 1.3293 2,193 -107 1.1914 -127 2,257 659 650
2,193 1.0289 2,257 659
Link-chain method layer history:
12/31/1995 1,900 1.0000 1.0000 1,900 1,900 1.0000 1,900 1,900 0 0
12/31/1996 2,163 1.0842|<-113 1.0842 1,995 95 1.0842 103 2,003 160 160
12/31/1997 2,308 1.0777|<-120 1.1684 1,975 -20 1.0842 -22 1,981 326 166
12/31/1998 2,647 1.0721|<-127 1.2526 2,113 138 1.2526 173 2,155 493 166
12/31/1999 2,889 1.0200|<-134 1.2777 2,261 148 1.2777 189 2,344 546 53
12/31/2000 2,393 1.0200(<-141 1.3032 1,836 -425 1.1937 -507 1,836 557 11
12/31/2001 2,916 1.0200|<-148 1.3293 2,193 357 1.3293 475 2,311 605 48
2,193 1.0536 2,311 605
Link-chain v. double-extension method differences:
12/31/1995 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/1996 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/1997 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/1998 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/1999 0 .0000 .0000 0 0 .0000 0 0 0 0
12/31/2000 0 -.2057 -.2628 464 464 -.1533 548 548 -548 -548
12/31/2001 0 .2577 .0000 0 -464 -.1379 -602 -54 54 602
0 -.0247 -54 54
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Example Showing Alternative LIFO Calculation Steps
Using Only Current-Year Cost & Current Year Indexes

Using the Example 6 Values

Double-extension values (these are same as link-
chain values through 1999):

1996 increment:

1996 CYC

1996 CY index

1996 CYC @ 1995 price

1995 CYC (this is base inventory cost)

Increment @1995 price

Increment @1996 price

1996 LIFO inventory value

1997 decrement:

1997 CYC

1997 CY index

1997 CYC @ 1996 price

1996 CYC

Decrement @ 1996 price (single layer invaded)
1997 LIFO inventory value

1998 increment:

1998 CYC

1998 CY index

1998 CYC@ 1997 price
1997 CYC

Increment @ 1997 price
Increment @ 1998 price
1998 LIFO inventory value

1999 increment:

1999 CYC

1999 CY index

1999 CYC@ 1998 price
1998 CYC

Increment @ 1998 price
Increment @ 1999 price
1999 LIFO inventory value

2000 increment:

2000 CYC

2000 CY index

2000 CYC@ 1999 price
1999 CYC

Increment @ 1999 price
Increment @ 2000 price
2000 LIFO inventory value

2001 decrement:

2001 CYC

2001 CY index

2001 CYC @ 2000 price

2000 CY index

2001 CYC @ 1999 price

1999 CYC

1999 layer portion of 2001 decrement
2000 layer portion of 2001 decrement (entire layer)
2001 decrement @ LIFO value

2001 LIFO inventory value

2,163
1.0842
1,995
1,900
95

103
2,003

2,308

1.07767
2,141
2,163

(22)
1,981

2,647
1.0721
2,469
2,308
162
173
2,155

2,889
1.0200
2,832
2,647
185
189
2,344

2,393
0.8143
2,939
2,889
50

40
2,384

2,916
1.2777
2,282
0.8143
2,802
2,889

(87)

(40)

(127)
2,257

Link-chain calculations for 2000 & 2001 (all other
years values are same as for double-extension):
2000 decrement:

2000 CYC

2000 CY index

2000 CYC @ 1999 price

1999 CY index

2000 CYC @ 1998 price

1998 CY index

2000 CYC @ 1997 price

1997 CY index

2000 CYC @ 1996 price

1996 CY index

2000 CYC @ 1995 price

1995 CYC

1995 base layer portion of 2000 decrement

1999 layer portion of 2000 decrement (entire layer)
1998 layer portion of 2000 decrement (entire layer)
1996 layer portion of 2000 decrement (entire layer
remaining after 1997 decrement)

2000 decrement @ LIFO value

2000 link-chain LIFO inventory value

2001 increment:

2001 CYC

2001 CY index

2001 CYC@ 2000 price

2000 CYC

Increment @ 2000 price

Increment @ 2001 price

2001 link-chain LIFO inventory value

2,393
1.020
2,346
1.020
2,300
1.072
2,145
1.078
1,991
1.084
1,836
1,900
(64)
(189)
(173)

(81)
(507)
1,836

2,916
1.0200
2,859
2,393
466
475
2,311



