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Inventor: Yuichiro Hayashi 
 

Introduction– 
The following patent specification was applied for admission to the Japanese Patent 

Office in August 2002. This application was rejected by the JPO in August 2007 as being 

insufficient in Section 29, Paragraph 1 of the Patent Law. The applicant accepted the 

decision.  

 

At the same time, the applicant applied the same specification to the United States 

Patent and Trademark Office, this was admitted as a patent by the USPTO in 27 November, 

2007. At the time the applicant intended to apply the patent to the USPTO and also to the 

JPO, the author had a conversation with an excellent patent agent and friend. The dialogue 

went as follows: “As the specification is too difficult to be understood for even specialists in 

accounting, there should be no expectation of the USPTO or the JPO to understand it. Is it 

OK that your purpose of applying the patent is not to obtain the patent but to publish your 

theory all over the world? Yes, it is.” 

 

Against all expectation of failure, the applicant’s invention was able to be understood by 

the USPTO and given an evaluation that was better than could at first have been imagined. 

Thus, the claims asked in the original specification have been changed to the actual patent 

through the examination. According to the impression of the Japanese agent, he said that 

he was impressed by the magnanimities of the U.S. He got some help in this case as a 

patent agent. 

 

Although the applicant could only obtain the U.S. patent under these circumstances, his 

creative parts included in this specification are protected by copyright laws throughout the 

world in every country. When someone wants to make use of these contents in any field, 

the applicant is pleased for it to be utilized within the range of copyright laws and that which 

is described on the “ Copy Right ” page on his website. If someone intends to utilize the 

applicant’s patent in business, please inform him of it by email. 

 

http://www11.plala.or.jp/yuichiro-h/index.htm
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Although the style of this document is of a patent specification, it should rightfully be in 

the style of an academic paper. The reason why this style has been adopted will be 

understood if one reads other parts of this  website. In addition, why this document has 

become such a volume of description is due to the fact that the applicant needed to add 

explanations in incremental steps in order to disprove a conventional theory and to 

convince economists of the validity of the applicant’s theory although this effort has failed. It 

is also because he added explanations of practical techniques by drawing profit graphs in 

order for practical enterprise accountants to execute a profit management, namely 

management by a gross profit which was referred to in this document as the  “managed 

gross profit”, which is very important in actual business. In addition, any kind of profit can 

be really used in place of the managed gross profit. 

 

The theoretical analysis parts in this specification are, in all honesty, very difficult even for 

academic experts in accounting. This is known if one refers to results of the break-even 

point and the break-even line theories in absorption and direct costing from Henry Hess, 

R.L.Brummet to David Solomos.   

 

The author thinks that one shouldn’t blame accounting experts for not understanding the 

methodology of theoretical formulation because he used the Taylor expansion for 

manufacturing overhead applied in inventories in the first step of the formulation. As he 

further insisted that Solomons’ theory which has been described in many textbooks and 

was believed to be true in the recent decades is wrong, they couldn’t help but reject his 

theory. It took 12 years for the author to understand why and where Solomos’ theory 

committed errors and to express those errors in a chart as shown on this website. By the 

way, the author did not know of any predecessor’s achievement on the break-even point 

analysis until the accomplishment of his theoretical formulation. In this background, the 

author really appreciates professor M who gave him the predecessor’s references.  

 

On the contrary, the applicant’s method for drawing the break-even chart under 

absorption costing , namely the profit chart, which takes into consideration inventories, is 

very easy for practical enterprise accountants. It is as follows: in an income statement 

under absorption costing, it is defined that “η= manufacturing overhead applied in 

year-beginning inventories - manufacturing overhead applied in year-end inventories”; ηis 

treated as a fixed cost; a conventional 45 degree line break-even chart is drawn adding η 

to other fixed costs. The managed gross profit chart is made from the transformation table 

of the accounting figures from the income statement. If such a procedure from the income 
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statement through the transformation table to the chart is once made, one can easily draw 

the managed gross profit chart using a graphing software. 

 

The theory of the 45 degree line break-even chart was created by Henry Hess in 1903, 

and it was spread by C.E.Knoppel and Rautenstrauch et al. through 1920 to 1930. This 

was almost of the same age as the creations of scientific management by Frederick 

Winslow Taylor, the standard costing by Harrington Emerson and the proposal of the 

scientific machine rate method about distribution of overhead applied by A.H.Church. Mass 

production in the U.S. was realized according to with these accounting thoughts and 

techniques.  

 

At the time when standard costing was almost established in the industrial world, 

J.N.Harris pointed out a defect of absorption costing, in 1936, that profit in absorption 

costing changes according to the amount of difference of manufacturing overhead applied 

between year-beginning and year-end inventories, and he proposed direct costing in place 

of absorption costing. He pointed out exactly the now widely known defect included in the 

45 degree break-even chart originated from Henry Hess. The conventional theory can 

provide a correct 45 degree line break-even chart only when both year-beginning 

manufacturing overheads applied and year-end ones are equal to each other. By the way, 

Solomons’ theory can’t be utilized in practical accounting, even if his theory is correct. The 

reason is that both goods quantities and prices are used at the same time in his chart. In 

drawing the author’s break-even chart, only the figures appearing in an income statement 

are needed. 

 

The author’s break-even chart includes all charts for actual costing, direct costing and 

absorption costing, each of which is a special case. Furthermore, his theory is completely 

consistent with the basic theory for the break-even chart in absorption costing by 

A.W.Patrick and the break-even line theory by R.L.Brummet. Therefore, their theories can 

be conversely explained by his theory. Consequently, the author’s chart theory will stand as 

a basic theory for profit charts both in accounting and economics in the future. 

 

The author defines the managed gross profit which is generally ordered as a profit target 

for sales workers by enterprises as the gross profit; the managed gross profit is commonly 

ordered as a profit rate to sales or total amount of sales. Managed gross costs used in a 

managed gross profit calculation are usually composed of direct costs and absorbed costs. 

However, actual gross profit calculation on an income statement is executed using direct 
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costs and is influenced by absorbed costs in inventories. Therefore, as the managed gross 

profit and the gross profit is different from each other, subtracting the managed gross costs 

from sales can’t give the gross profit on the income statement. Furthermore, the total costs 

subtracted only variable costs from sales is meaningless in absorption costing. This is the 

reason that the marginal profit chart has been utilized but profit chart has not. 

 

Also, in absorption costing, the managed gross profit chart enables enterprises to 

execute a profit chart management like in direct costing making it consistent with financial 

accounting. However, although the author’s company has carried on profit management 

using the managed gross profit chart over 15 years, some problems appeared in practice. 

This condition is also the same in direct costing.  

  

When the author’s accounting theory was almost accomplished, he began to study an 

application of the theory relating to national accounts. One day, a new chart, appeared to 

the author, which had not been found in any textbook of economics. That chart was such 

that it denied the much too famous investment multiplier effect theory by J.M. Keynes. 

Please see the other pages in this website to know the study. Finally he came to the 

conclusion that Keynes’ multiplier effect theory is mathematically incorrect. To put the 

reason plainly, the logic of Keynes’ multiplier effect theory contradicts the logic of 

accounting, specifically the break-even chart in absorption costing presented by the author 

in this patent. With this result, some doubts appeared in the equilibrium theory which has 

been the most basic foundation in micro economics today. Though the author is now still 

studying, he intends to present a new paper concerning economics in the near future. 

 

According to the author’s  expectation, the difference of methodologies by a way of 

theoretical formulation between economics and accounting will vanish away within at least 

a few decades into the future. At that time, all persons of economics, labor leaders, 

business managers, financial persons and politicians will discuss with each other although 

they each stand in a different place. The author thinks that the most important theoretical 

basis in the field will not be mathematics but both accounting and biology including 

medicine and ethology. Conversely, economic theories which contradict those two logics 

will die down in the future. 

Young and brave researchers will challenge this assignment and realize it from now, 

although the author will not be able to see the coming years.  

 

The formal U.S. patent specification is available in PDF format on this website. 
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ACCOUNTING SYSTEM FOR ABSORPTION COSTING 
 

United States Patent 
Patent No.: US 7,302,409 B2 
Date of Patent: Nov. 27, 2007  

Inventor: Yuichiro Hayashi 
This patent specification is an original one filed to the USPTO in the first place. The 

actually obtained one is slightly reedited from the original. However, the claim terms in this 

document are already corrected according to the actual one. As there are a few misprints in 

the actual one, please be careful when one uses it for studying.   

 

BACKGROUND OF THE INVENTION 
 

1.FIELD OF THE INVENTION 
This invention relates in general to an accounting system of a company which adopts 

absorption costing, and more particularly, to a system which receives accounting data from 

clients over computer information networks and makes new profit charts (break-even 

charts). Each of the new charts corresponds to an individual income statement for each 

manufacturing direct cost department of the company. The charts are presented to clients 

over computer information networks. 

 

2.DISCUSSION OF RELEVANT ART    
Generally speaking, if only the figures are looked at in income statements, this does 

not give a person a sensible comprehension for C(cost)-V(volume)-P(profit) relationships, 

but the relationships can be easily grasped by the same person when they are expressed 

as charts. In Japan, at the moment only income statements by absorption costing are 

allowed in published financial statements. In absorption costing, manufacturing overheads 

are allocated not only to goods sold but also to the inventories. It has caused a great deal 

of difficulty to get the C-V-P charts in absorption costing. 

In 1958, A.W.Patrick presented a paper (Reference [2] in the section of Charting theory 

grounding the invention, ibid.) on a break-even line under absorption costing in break-even 

chart. In this paper, notations were not used in his chart. In 1968, D.Solomons wrote a 

paper (Reference [5]). The intention of this paper was to present a profit chart in a 

developed form of A.W.Patrick’s chart. Since it was not money amount but goods quantity 

that was adopted for theoretical treating for both sales and production in their papers, the 

applicability for practical accountings was not realized. Therefore, there are no profit chart 
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theories applicable to practical accounting in absorption costing now existing in the world, 

except the managed gross profit chart theory presented in the prior Japanese laid open 

patent (Reference [1]) that was made by this applicant in 1997.  

In Reference [1], an equation for the break-even sales in absorption costing was 

introduced. At that time, a comparison between the applicant’s theory and Solomons’ theory 

was not discussed. In the following application the equations of both the applicant and 

D.Solomons will be examined and discussed to show the differences and to explain why 

those differences exist. 

  With the increasing complexity in management activities of companies, a change from 

centralization to decentralization, namely a business division system has been seen in their 

management organization systems. Decentralization in a company means the transferring 

of both authority and responsibility from the head division to the other individual business 

divisions. Due to this, an intra-company transfer price system is prepared, and internal 

transactions are carried out among the business divisions. 

  Although the management accounting is carried out both in direct costing and 

absorption costing, direct costing has an advantage over absorption costing in 

management fields. The reason is that C-V-P relationships can be expressed as a C-V-P 

chart (marginal profit graph), and this chart is connected with profit planning. However, the 

applicant points out that the profit to be aimed at by a company’s business division should 

not be the profit under direct costing but, if possible, under absorption costing. The reason 

for this is that companies always look for the profit in published financial statements. 

However, up till now management accounting profit charts in absorption costing in business 

division systems have not been utilized because of the defectiveness in the conventional 

charting theory for absorption costing. 

If a company is considered that is an orders-received-business company and that 

adopts job order costing and a business division system, the management accounting 

system for such a company can be broken down into several management accounting 

departments per one company: (1) several manufacturing direct cost departments, that aim 

at controlling the manufacturing direct costs, (2) several manufacturing indirect cost 

departments, that aim at controlling the manufacturing overheads, (3) a department for 

selling and general administrative expenses, (4) the other departments composed of a 

non-operating expense department, an extraordinary profit and loss department, and an 

asset department excluding inventories, and (5) a profit and loss summary department. 

   If there is a reasonable distribution on the expenses from the departments (2), (3), 

and (4) to the department (1), then all the expenses will be broken down to the separate 

units of the direct cost department (1). Hereinafter, ”a business division system” means the 
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management accounting system under absorption costing; the accounting is possible to get 

each income before taxes of each manufacturing direct cost department unit mentioned 

above without leaving the cost variances of the indirect cost departments. 

To show a profit per each manufacturing direct cost department for the whole amount 

of profit of a company is the same as to completely break down whole costs (or expenses) 

of goods sold to the department. By the applicant’s managed gross profit theory, charting 

an income statement in absorption costing is possible. However, in Reference [1] , a 

charting theory for an operating income in an income statement per one company was 

presented, but the theory of how to break down the income into each income per each 

business division was not presented. For this reason, it has been desired, for the managed 

gross profit theory, to develop itself applicable to practical accountings. 

In the world at the moment, people within companies increasingly utilize methods of 

sending electronic image pictures to company insiders or outsiders with personal 

computers through intranets or over the internet. However, from the theory background 

mentioned above, the business accounts have now no method of utilizing profit charts for 

income statements under absorption costing in spite of the needs of disclosure by image 

pictures. 

 

SUMMARY OF THE INVENTION 
 

In order to provide businesses aiming at utilizing the profit charts for income 

statements under absorption costing, there are problems that need to be solved such as: 

(1) seeking theoretical completion of a charting theory that can bear practical accountings 

and that is suitable for income statements in the business division system under absorption 

costing, and (2) providing new business methods utilizing the internet or intranets after the 

theoretical completion. 

In Reference [1], the operating income was the object that was being studied. However, 

profits are classified in various groups as: gross profit, managed gross profit, operating 

income, managed operating income, recurring profit, income before taxes, and net income 

after taxes. Consequently, there is a problem how to show graphic expressions that are 

appropriate to the above-mentioned various groups in compliance with purposes of profit 

management. 

When making an income statement in a practical accounting work, it is possible that 

there is an allocation of manufacturing overheads applied or intra-company transfer prices 

between indirect cost departments. It is also possible that there is an allocation of the said 

costs between an indirect cost department and the extraordinary profit and loss account or 
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the asset account excluding inventories. These problems should be resolved in the 

practical accounting.   

The purpose of charting an income statement under absorption costing is to give a 

better understanding of cost-volume-profit relationships with inventories included by using a 

method that is appealing to human senses. The best way of appealing to human senses is 

a presentation of picture image by use of personal computers, and company managers can 

present graphic pictures to employers or outsiders over computer information networks 

such as LANs, intranets and the internet. In addition, it is very useful as a business tool for 

corporate accountants and business consultants, who want to give pictures of profit charts 

to customers through networks.  

The accounting system to solve the said problems includes a method of drawing a 

break-even chart, expressed using a 45-degree line for an income statement in absorption 

costing (full costing) by the use of computer calculations, comprising the steps of:  

applying to an income statement of a company which adopts absorption costing 

including full standard costing, or costing based on an intra-company transfer price system, 

setting up rectangular coordinates, with a horizontal axis as sales X and a vertical axis 

as sales ( cost + profit), 

defining; η =net carryover manufacturing overhead applied in inventories = 

manufacturing overhead applied in year-beginning inventory – manufacturing overhead 

applied in year-end inventory, 

treating C + G +η as fixed costs where C = manufacturing overhead ( actual) and G = 

selling and general administrative expenses ( actual), 

drawing a fixed-cost line parallel to X-axis, 

treating manufacturing direct cost in goods sold ( actual) DX as a variable cost, 

drawing a variable-cost line increasing to the right through the intersection of the 

vertical axis with the said fixed-cost line,    

drawing a 45-degree line increasing to the right through the origin, 

considering that the intersection of the variable-cost line with the 45-degree line being 

the break-even point for the operating income in the income statement under absorption 

costing.  

In addition, the accounting system includes a method of breaking down an income 

statement (for income before taxes), per one company into an individual income statement 

for each manufacturing direct cost department, providing each departmental income chart 

(referred to as a “managed gross profit chart”), and drawing the managed gross profit chart 

for each of the income statements in absorption costing by the use of computer calculations, 

comprising the steps of:  
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applying to a company adopting said absorption costing, and having a management 

accounting system comprising of several manufacturing direct cost departments (m=m1, 

m2,･･･,mn), several manufacturing indirect cost departments (c=c1, c2,･･･,cn), a selling 

and general administrative expenses department (g), a non-operating expense department 

(u) and an extraordinary profit and loss department (s),  

indicating symbols per one company as: X=sales, DX =manufacturing direct cost in 

goods sold (actual, variable), CF =manufacturing overhead (actual, fixed), AX= 

manufacturing overhead applied for goods sold, η= said net carryover manufacturing 

overhead applied in inventories, G = GF= selling and general administrative expenses 

(assumed as fixed cost), U= non-operating expense (minus revenue), S= extraordinary loss 

(minus profit), AR= applied manufacturing overhead apportioned to any asset except 

inventories, PT= income before taxes, 

defining as: EX= DX + AX = full manufacturing cost, QM= Ｘ–EX = managed gross profit, 

fT = η+ CF + GF+ U + S–AR = managed fixed cost, 

setting up rectangular coordinates with X-axis horizontal and QM-axis vertical, 

utilizing the idea, shown by the applicant, that the income statement can be 

transformed into an income statement in which the term [fT+PT] is located at debit and the 

term [QM+AX] is located at credit, 

breaking down fT into each individual mi-department expense, by using a proper 

breakdown basis for fT by use of computer calculations, 

breaking down [QM + AX] into each [QM 
mi + AX 

m i] and PT into each PT 
m i, 

converting the income statement of mi-department to the account form in which  

[f T 
m i + PT 

m i] is located at debit and [QM
 mi + AX 

m i] is located at credit, 

drawing a line L1 which starts at the intercept fTm i on the vertical axis and has a slope 

of AX
m i / X m i , which declines to the right,  

drawing an inclined line L2 passing through the origin（0, 0）and the point (Xmi , QM
mi), 

drawing a vertical line L3 from the point (Xmi , 0) to the point (Xmi , QM
mi), 

equating PT
mi with the difference between the line L1 and the line L2 on the line L3, 

considering the intersection of the line L1 with the line L2 corresponding to the 

break-even point for each mi-department income statement in absorption costing.  

 
BRIEF DESCRIPTION OF THE DRAWINGS 

 

Fig.1 illustrates Eq.(1) in the section of Charting theory grounding the invention.  

Figure 2 shows the managed gross profit chart per one company presented by the 

applicant. 
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Fig. 3(a) illustrates the break-even line theory studied by the pioneers. Figure 3(b) 

illustrates the relationship between the selling division’s profits and the manufacturing idle 

costs(under-absorbed fixed manufacturing expenses) in the manufacturing division. 

Fig. 4(a) expresses Fig. 3(a) on the conventional 45-degree line break-even chart. Fig. 

4(b) is a chart where every point on Fig. 4(a) is consistent with points on the managed 

gross profit chart. 

Fig.5 shows the contents of Claim 1. 

Fig. 6 shows the managed gross profit chart corresponding to Table 12. 

Fig. 7 shows the contents of Claim 2. 

Fig. 8 shows the contents of Claim 3. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS  
 
1. Means for solving the problems on profit chart theories  

Profit chart theories (C-V-P charts for absorption costing) constructed using notations 

can be found in only two of the References: [1] by the applicant, [5] by D.Solomons. In the 

two theories, the two break-even sales equations in absorption costing differ from each 

other. Then, a comparison is attempted between the two equations by use of the same 

notations, and the meaning of the two equations is explored. This results in the applicant’s 

equation being proved correct.  

In the theory of absorption costing, the following two pair of concepts always appear: 

(a) sales quantity (number of sales goods units) and production quantity (number of 

production goods units) in the fiscal period, or (b) year-beginning and year-end inventories 

in the period. The reason why Solomons’ theory including Patrick’s theory has not been 

used in both practical accountings and profit managements as practical methods is that 

they made up their theories with quantity of goods (number of goods units) as a 

representative variable of goods units. In practical accountings, amount of money is used 

as goods units rather than goods quantity. Consequently, theories using goods quantity 

would be unusable in practical accountings, if the theories were right. In addition, 

D.Solomons and A.W.Patrick used both sales quantity and production quantity as the two 

independent variables in one chart, and so the charts are too difficult for practical 

accountants to understand the meaning of the charts.  

In order to avoid the weaknesses in the preceding theories, the applicant constructed 

his theory by adding original ideas: (1) he does not use goods quantity but only the amount 

of money , namely figures that are written in the income statements, (2) he uses only sales 

for the horizontal axis in the chart, (3) he simplifies the chart expression by confining the 



   

 11

two applied manufacturing overheads in year-beginning and year-end inventories to one 

parameter η , which has been called the “net carryover manufacturing overhead in 

inventories”. 

The procedure of transforming an income statement to the corresponding operating 

income chart per one company has already been obtained in Reference [1]. In making a 

profit chart, the constant term, the numerator term, in the break-even point formula under 

absorption costing plays an important role; the constant term corresponds to the fixed cost 

term, namely the numerator in the conventional break-even sales formula, and that has 

been named the ”managed fixed cost” in this specification.  

When several manufacturing indirect cost departments exist, all of the end 

departments to which manufacturing overheads are allocated should be explored, and an 

income statement before income taxes for one company will be made by taking account of 

the end departments. This income statement is converted to an income statement in 

another form that is suitable for charting. The managed fixed costs in the converted 

statement are rationally broken down to costs per each manufacturing direct cost 

department using a new breakdown basis. 

 
2. Charting theory grounding the invention 

The managed gross profit theory is disclosed in Reference [1] at the beginning stage of 

constructing the theory. The main points of the theory will be described below, and the 

applicant has added further theoretical development to the Reference [1].  

Cost accounting words such as manufacturing direct cost department, manufacturing 

indirect cost department, and so forth, are used in this specification, because cost 

accounting has been developed centering around manufacturing businesses and the words 

have been so defined as to be suitable for the businesses. Moreover, the applicant has 

described a job-ordered business company with job order costing as a modeled company. 

This is because this type of company is the easiest type for explaining the theory. However, 

this invention can also be applied to all the companies where the concept of managed 

gross profit becomes useful for cost or profit management. 

In this specification, manufacturing departments are also simply divided into both 

manufacturing direct cost departments dealing with manufacturing direct costs and 

manufacturing indirect cost departments dealing with manufacturing overheads in spite of 

actual departmental organizations. This has been done, so as to show that manufacturing 

costs = manufacturing direct costs + manufacturing indirect costs. Furthermore, the income 

before taxes is aimed at in this description. This has been done for the convenience of 

descriptions, and this invention can be applied to a net income after income taxes, cash 
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dividends paid and bonuses to directors. 

In Reference [1], the manufacturing overhead was named as “the 1st kind of 

manufacturing overhead” which is where manufacturing overheads applied are variable to 

sales (manufacturing overheads applied are proportional or semi-proportional to sales), and 

as for “the 2nd kind of manufacturing overhead” in the case where they are fixed to sales 

(their costs applied are fixed or semi-fixed to sales).  In the Reference, the theory was 

constructed in such a manner that the said two kinds of manufacturing overheads were 

reserved. In this specification, for convenience of understanding, the theoretical 

development is done under the assumption that the 2nd kind of manufacturing overhead 

does not exist, but this invention includes the case where the 2nd kind of manufacturing 

overhead exists.  

The symbol X denotes sales. It can be the case that in a break-even analysis the sales 

(amount of money) do not necessarily mean the figures (amount of money) on a final 

statement. When this occurs, the symbol (ε) has been added to any symbol when the 

symbol means a figure on a final statement. The symbol (ε) is taken off when the original 

symbol represents a coordinate axis. The symbol (X) is added to a symbol when the 

symbol is the function of X. 

The superscript X denotes that costs refer to current sales including year-beginning 

inventories during the fiscal period, and the superscript Y denotes that costs refer to current 

production including year-end inventories of the period. When looking at the quantity of 

goods, namely the number of goods, it is the case that the sales and production need to be 

compared at the same time. To do this, the small character x denotes the quantity of goods 

sold, and y is used for the quantity of goods produced.  

The following symbols are used.  

D  = Manufacturing direct cost (actual, variable cost) 

CF  = Manufacturing overhead (actual, fixed cost) 

A  = Manufacturing overhead applied 

δ = Cost variance of manufacturing indirect cost department 

G  = Selling and general administrative expenses(actual)  

= GF (fixed costs) + GV (variable costs) 

E  = Full manufacturing cost 

Q  = Gross profit on sales 

QM  = Managed gross profit 

PM  = Managed operating income 

PP  = Operating income on sales 

The income statement for an operating income is shown in Table 1. 
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 Table 1 
 

Items Debit Credit 
Sales  X(ε) 
Manufacturing direct cost（actual） DX(ε)  
Manufacturing overhead applied in 
goods sold 

AX(ε)  

Manufacturing overhead（actual） CF(ε)  
Manufacturing overhead applied in 
goods produced 

 AY(ε) 

Selling and general administrative 
expenses 

G(ε)  

Operating income PP(ε)  
 

The superscripts (–) and (+) represent the costs incurred belonging to the 

year-beginning inventories and the year-end inventories respectively in a fiscal period. The 

superscript (0) expresses the costs incurred, which do not belong to the inventories in the 

fiscal period. The result is that AX=AX(–)+AX(0), AY＝AY (0)+AY(+), DX＝DX(–)+D(0), DY＝

DY(0)+DY(+), EX=EX(–)+EX(0). The net carryover manufacturing overhead applied in the 

inventories is denoted by the symbol η. It is assumed that the manufacturing overheads 

are allocated only to the goods sold and the inventories. 

By using the above-mentioned notations, the relationship between the notations can be 

expressed as follows. 

AX(ε)=AX(–)(ε) + AY (ε) –AY(+) (ε)                                (1) 

η(ε)= AX(–)(ε) –AY(+) (ε) 

      = AX(ε) –AY (ε)                                           (2) 

EX(ε)= DX(ε)+ AX(ε)                                            (3) 

QM(ε) =X(ε) –EX(ε)                                            (4) 

δ(ε)=CF(ε) –AY (ε)                                            (5) 

Q(ε)= QM(ε) –δ(ε)                                             (6) 

PP(ε)=Q(ε) –G(ε)                                               (7) 

From Eq.(1) ~Eq.(7), PP(ε) is derived as follows. 

PP(ε)= QM(ε)+AX(ε) –η(ε) –CF(ε) –G(ε)                       (8) 

For convenience of explanation, an orders-received-business company under job order 

costing is discussed. In the company, daily management activities are generally 

implemented through the following cost or profit controls. At the manufacturing direct cost 

department, QM(ε) is controlled. At the manufacturing indirect cost department, δ(ε) is 

controlled. At the selling and general administrative expenses department, PM(ε) (=QM(ε) 

–G(ε) ) is controlled, where PM(ε) is the profit of the selling and general administrative 
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expenses department when the departmental internal purchases are taken to be equal to 

EX(ε) and in this specification the profit is called “managed operating income”. At the profit 

and loss summary department, PP(ε)( =PM(ε) –δ(ε)) is controlled. The reason of this 

process is that the estimation of δ (ε ) is very difficult during the fiscal period in 

orders-received-business companies. 

These management activities are shown in Table 2(a), Table 2(b), Table 2(c), and Table 

2(d).  

 

Table 2 
 

（ａ）Manufacturing direct     (ｂ) Manufacturing indirect   

 cost department             cost department 
Debit Credit Debit Credit 

EX(ε) 
QM(ε) 

X(ε) CF(ε) 
 

AY(ε) 
δ(ε) 

 

（ｃ）Selling and general     （ｄ）Profit and loss summary  

administrative department      department 
Debit Credit Debit Credit 

G(ε) 
PM(ε) 

QM(ε) 
 

δ(ε) 
PP(ε) 

PM(ε) 
 

 

Although the real state of the orders-received-business company’s management 

activities under absorption costing is in the above-mentioned description, both profits QM 

and PM have been given little attention, so that there are no formal terms for these symbols. 

Accordingly, the applicant has named them temporarily QM “managed gross profit”, PM 

“managed operating income”. 

If the symbols α (ε ) and fP(ε ) are defined as shown in Eq.(9) and Eq.(10) 

respectively, Eq.(8) is converted to Eq.(11).  

α(ε) = (AX (ε) –GV (ε)) / X(ε)                                   (9) 

fP(ε) =η(ε) + CF(ε) + GF(ε)                                     (10) 

PP(ε) = QM(ε) +α(ε)・X(ε) –fP(ε)                               (11) 

The marginal condition of QM(ε) in Eq.(11) occurs when PP(ε) =0, under this state 

QM(ε) is represented as QM
ξ(ε) with subscript ξ. Thus QM

ξ(ε) can be given by Eq.(12) 

or Eq.(13). 

QM
ξ(ε) = f P (ε) –α(ε)・X(ε)                                   (12) 

QM
ξ(ε) = G(ε) +δ(ε)                                           (13) 
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Equation (12) can be changed to become:  

    QM
ξ(ε) / f P (ε) + X(ε) / (f P (ε) / α(ε)) = 1                       (14) 

Also PP(ε) is represented as follows. 

    PP(ε) = QM(ε) –QM
ξ(ε)                                         (15) 

Set up the rectangular coordinates, with the sales X on the horizontal axis, and the 

managed gross profit QM on the vertical axis as shown in Fig. 2.  If it is observed that 

Eq.(14) is satisfied at X=X(ε), this tells that the point (X(ε) , QM(ε)) on the coordinates (X, 

QM) is located on the line shown in Eq.(16); it is the line AB in Fig. 2 with the QM-intercept 

fP(ε) (or the segment OA) and with the slope –α(ε).    

    QM / fP(ε) + X / (fP(ε) / α(ε)) = 1                                (16) 

Equation (13) shows that QM
ξ(ε) consists of both G(ε) and δ(ε) at X=X(ε). Later 

descriptions will show that δ(ε) corresponds to the idle costs at the manufacturing 

indirect cost departments. Thus QM
ξ(ε) means the marginal costs that equal the operating 

income zero taking account of the existence of inventories. Accordingly, Eq.(16) is referred 

to as the “marginal-managed-gross-profit line” in this specification.   

The managed gross profit QM(ε), from Eq.(4), is given as the ordinate at X=X(ε)  on 

the line of Eq.(17), namely the segment OD in Fig. 2. 

QM=β(ε)・X                                                    (17) 

β(ε)=QM(ε)/X(ε)                                              (18) 

Since β (ε ) shows the ratio of QM (ε ) to X(ε ), Eq.(17) is referred to as the 

“managed-gross-profit ratio line”. The segment JD is the managed gross profit itself, so that 

it is referred to as the ”managed-gross-profit line”, and Fig. 2 is referred to as the ”managed 

gross profit chart” in this specification. 

Substituting Eq.(2), Eq.(3), and Eq.(4) into Table 1 by use of Eq.(10) transforms Table 1 

into Table 3, so that Fig. 2 has an equivalent relation to Table 3.  

 

Table 3 

 
Items Debit Credit 

Managed gross profit  QM(ε) 
Manufacturing overhead 
applied in goods sold  

 AX(ε) 

Managed fixed cost  fP(ε)  
Operating income PP(ε)  

 

Since the line L1 is the marginal line giving zero profits and the line L2 is the one giving 

profits in Fig. 2, the cross point H of the two lines means the break-even point．When the 

break-even sales (the segment OI in Fig. 2) are denoted by X(φ), then X(φ) is obtained 
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from simultaneously solving the linear equations (16) and (17) , and it is as follows. 

X(φ)/ X(ε)= fP (ε)/(X(ε) –DX(ε) –GV(ε))                        (19) 

The break-even managed gross profit QM(φ) is obtained by substituting X=X(φ) into 

Eq.(17). The symbol fP(ε) in Eq.(19) is the value of the segment OA in Fig. 2, and it 

performs the role of fixed costs in the break-even sales equation under absorption costing. 

Then it shall be called the “managed fixed cost” in this specification. 

The break-even sales for direct costing are obtained by making η(ε)=0 in Eq.(19), 

and this is as follows. 

 X(φ0) / X(ε) = fP0(ε) / (X(ε) –D X(ε) –G V(ε))                   (20) 

fP0 (ε) = CF(ε) + GF(ε)                                         (21) 

In absorption costing, classifying C (ε) and G (ε) into fixed costs or variable costs is 

not usually performed, so C(ε) and G(ε) are regarded as fixed costs as a result. If it is 

drawn the gross profit chart assuming that CV(ε) = 0, C (ε) = CF (ε), GV(ε) = 0 and 

G(ε) = GF (ε), important problems will not occur in practical businesses in the situation 

that C(ε) and G(ε) are regarded as fixed costs. The reason is that C(ε) and G(ε) have 

fixed or semi-fixed properties in nature. At a terminal date, the position of X(φ) is located 

near the position of X(ε) when PP (ε)≒0. When the value of PP (ε) is large (plus side or 

minus side) at the terminal date, the position of break-even sales is influenced by CV(ε) or 

GV(ε), but the influence is little because of the distance between the positions X(φ) and 

X(ε).  

When the values of CF(ε) and CV(ε) are known, and when it is needed to know the 

influence of the two terms in the break-even equation, CF(ε) may be put at the numerator, 

CV(ε) at the denominator, in Eq.(19). Hence, an approximate chart under direct costing will 

be given when η(ε)=0 and CV(ε)≠0 in the managed gross profit chart, but the complete 

profit chart under direct costing will be given, if η(ε) = CV(ε) =ＧV(ε) =0. 

In this specification, the break-even sales under absorption costing are given as the 

numerical equation, and in practical accounting the intersection of the line L1 with the line 

L2 is calculated by a computer as a solution of the simultaneous linear equations (16) and 

(17).    

For the most part, the foregoing descriptions were disclosed in Reference [1], though 

the derivation of the break-even equation in that Reference was different from this 

specification. The descriptions in the next paragraph are a new theory developed by the 

applicant.  

In 1968, D.Solomos carried out a study attempting to derive the break-even sales 

equation under absorption costing. Though he admitted the validity of A.W.Patrick’s 

“break-even line” problem, he was able to show a deficiency in A.W.Patrick’s break-even 
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line chart. He pointed out that the break-even line chart was based on an illustrative set of 

figures and the chart was computed using these figures and put on to the diagram. Then he 

formulated a break-even sales formula under absorption costing with symbols, and 

explained the meaning of the formula using his profit chart. 

By D.Solomons’ original paper, the break-even sales formula under absorption costing 

is given as follows:  

Qsb(a) = {(QC–Qp)・Fm / Qc + Fs} / (p–vs–vm–Fm / Qc)                  (22) 

where 

Qsb(a)= Sales quantity at break-even sales under absorption costing  

Fm   = Total manufacturing fixed expense  

Fs    = Total selling and administrative fixed expense 

vm   = Variable manufacturing cost per unit sold 

vs    = Variable selling cost per unit sold 

p   = Selling price per unit 

Qs   = Sales quantity (actual) 

Q p  = Production quantity (actual) 

Qc   = Production quantity at capacity. 

The following transformation of the symbols has been made in Eq.(22) in order to 

compare it with the applicant’s Eq.(19). Thus Eq.(22) becomes Eq.(23). 

X(ε)=Qs・p,  X(φ)= Qsb(a)・p,  DX(ε)=vm・Qs,  GF(ε)=Fs,   

GV(ε)=vs・Qs,  C F(ε) = Fm,  A X(ε) =(Fm/Qc)・Qs,  A Y(ε) =(Fm/Qc)・Qp   

X(φ) / X(ε)= 

(–AY(ε)+CF(ε)+GF(ε)) / (X(ε) –GV(ε) –DX(ε) –A X(ε))       ( 23) 

Equation (23) differs from the applicant’s Eq.(19). A profit equation for Eq.(23) can be 

obtained by taking the numerator from the denominator in Eq.(23), and the resulting PP(ε) 

obtained equals Eq.(8)(once the terms in Eq.(2), Eq.(3), and Eq.(4) have been substituted 

into it). Thus the same break-even sales formulated should be obtained from the same 

profit equations. However, the two break-even sales are not the same. 

The applicant’s theory will be compared with D.Solomons’ theory by applying them to 

the income statement shown in Table 4.  
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Table 4 
 

Items Debit Credit 
X(ε)  1,000
DX(ε) 700 
AX(ε)  180 
CF(ε) 190 
AY(ε)  205
GF (ε) 85 
PP(ε) 50 
Assume GV (ε)=0 for simplicity．
AX(–)(ε)=25 
AX(0)(ε)=180–25=155 
AY(+)(ε)=205–155=50 
η(ε)=25–50=–25 

 

By applying the applicant’s Eq.(19), the break-even sales are as follows: 

     XAPPLICANT(φ) = (25–50 + 190 + 85)・1,000 / (1,000–700) 

                 =833                                              (24) 

On the other hand, Solomons’ break-even sales are obtained from Eq.(23), and are shown 

as follows. 

     XSOLOMONS(φ) = (–205 + 190 + 85)・1,000 / (1,000–700–180) 

                =583                                              (25)  

Incidentally, the break-even sales X(φ0) under direct costing are obtained from Eq.(20), 

and are as follows: 

     X(φ0) = (0 + 190 + 85)・1,000 / (1,000–700) 

            =917                                                   (26) 

The income statement corresponding to X (φ) APPLICANT (=833) is shown in Table5. 

 

            



   

 19

Table 5 

 
Items Debit Credit 
X(ε)  833
DX(ε) 583 
AX(ε) 150 
CF(ε) 190 
AY(ε)  175
GF (ε) 85 
PP(ε) 0 

Break-even sales using Eq.(19)  
DX(ε)=700·833/1,000=583  
AX(ε)=180·833/1,000=150 
AX(–)(ε)=25(the same as in Table 
4) 
AX(0)(ε)=150–25=125 
AY(+)(ε)=50(the same as in Table 
4） 
AY(ε)=125+50=175 
η(ε)=150–175=–25（the same as
 in Table 4） 

 

As shown in this table, X(φ)APPLICANT is the break-even sales. The sales XSOLOMONS(φ) 

(=583) are reasonably not the break-even sales in Table 5. However, XSOLOMONS(φ) is the 

break-even sales in Table 6. 
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Table 6 

 
Items Debit Credit 
X(ε)  583
DX(ε) 408 
AX(ε) 105 
CF(ε) 190 
AY(ε)  205
GF (ε) 85 
PP(ε) 0 

Break-even sales using Eq.(23)  
DX(ε)=700·583/1,000=408 
AX(ε)=180·583/1,000=105 
AX(–)(ε)=25(the same as in Table 
4) 
AX(0)(ε)=105–25=80 
AY(ε)=205(the same as in Table 
4) 
AY(+)(ε)=205–80=125 

 

The difference between Table 5 of the applicant and Table 6 of D.Solomons is as 

follows. In the process from Table 4 to Table 5, both A X(–)(ε) and A Y(+)(ε) are kept 

constant, but both A X(ε) and AY(ε) vary keeping η(ε) constant. To the contrary, in the 

process from Table 4 to Table 6, both AX(–)(ε) and AY(ε) are kept constant and both AX(ε) 

and AY(+)(ε) vary. 

   In the case where A X(–)(ε) = A Y(+)(ε) = constants(≠0), the break-even sales can be 

obtained using the conventional formula X(φ)= fixed costs / (１–variable cost ratio) when 

η(ε)＝η(φ)＝０. However, if AX(–) (ε) was a constant and AY(+)(y) was a variable , the 

conventional formula itself would not be satisfied. 

The managed gross profit theory is consistent with Patrick’s theory, but Solomons’ 

theory is not consistent with Patrick’s theory. Hereafter this will be verified. The large part of 

the break-even line theory described below was presented by R.L.Brummet (Reference [3]), 

and was referred to in Reference [4], where explanations of the theory are given in 

Japanese. However, in this specification, unit of quantity (number of goods units) is not 

used but unit of money amount and symbols are used. These symbols are used in order to 

verify the identity between the managed gross profit theory and the break-even line theory. 

Consider a company with two business divisions, namely a manufacturing division and 

a selling division. In this sample the former sells finished goods internally to the latter at 

standard prices (= manufacturing direct costs + manufacturing overheads applied), and the 
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latter purchases internally the goods from the former and sells externally the goods. 

The symbol (ω) is used to indicate the state where accounting data are at capacity. 

Within the example consider the income statement to be such that PP (ω) = CF,  

A X(–)(ω) = 0, A X(ω) = CF, AY(+)(ω) = 0, AY(ω) = CF, at sales X(ω). 

The break-even line chart is illustrated in Fig. 3(a), where the horizontal axis expresses 

quantity of goods produced y, vertical axis quantity of goods sold x corresponding to X. In 

the manufacturing division, the manufacturing overheads applied are the vertical values of 

triangle P4-P1-P5, the manufacturing idle costs (under-absorbed fixed manufacturing 

expenses) are those of O-P1-P4 (these vertical values equal those of triangle O-P2-P4), 

and the full manufacturing costs are those of triangle P4-P1-P6. In the selling division, 

internal purchase costs are the vertical values of triangle P4-P1-P6, sales (or quantity of 

goods sold) are those of triangle P4-P1-P2 (or O-P1-P2), and the division’s full costs are 

those of the quadrangle P4-P1-P8-P7, so that those of the area enclosed within both the 

line P4-P2 and line P7-P8 are selling division’s profits. 

Figure 3(b) expresses only the relationship between the selling division’s profits and 

the manufacturing idle costs in Fig. 3(a). In Fig. 3(b), the vertical values of triangle O-P2-P4 

are the manufacturing idle costs, the difference between the line O-P2 and line P7-P8 is the 

selling division’s profits. When selling division’s profits and manufacturing idle costs are 

offset against each other for any quantity of finished goods sold, the profit of the whole 

company, namely, the operating income is zero. Break-even line theory means that the 

relationship between two quantities of goods sold and goods produced gives innumerable 

combinations in which operating income equals zero, and the combinations make a locus 

which is the break-even line connecting P3 and P14 in Fig. 3(a).  

It can be confirmed in the following process that the points on the break-even line 

correspond to those on the managed-gross-profit ratio line. Figure 4(a) is such that the 

horizontal axis-y in Fig. 3(a) is converted to the horizontal axis-X and the values of quantity 

y are confined in the points P2, P10, P13 in Fig. 4(a). Figure 4(b) has been taken from the 

quadrangle of O-P6-P2-P15 in Fig. 4(a) and this figure really corresponds to the managed 

gross profit chart. 

In Fig. 3(a), P3 on the break-even line shows the case where y(ε)=0, namely the 

place where manufacturing idle cost equals CF. In this case, let all of goods sold be 

year-beginning inventories, and x(ε)=O-P3=O-P1= y(ω), namely X(ε) =P1-P2 =X(ω). At 

that sales, AX(ε)=AX(–)(ε) = CF, and the selling division’s profit= P2-P8 = CF, so that P3 is 

a break-even point. It will be shown in the following equations that conditions of P3 in Fig. 

3(a) and in Fig. 4(a) are consistent with those of P2 in Fig. 4(a) and in Fig. 4(b). 

y(ε)=0,  AY(ε)=AY(0)(ε)=AY(+)(ε)=0, DY(ε)=0, AX(–)(ε) =CF, AX(0)(ε)=0,  AX(ε)=CF, 



   

 22

DX(ε)=DX(–) (ω),  X(ε)=X(ω)=GF+GV(ω)+2CF+DX(–)(ω),  

η(ε)(Eq.(2))=CF,  fP(ε)(Eq.(10))=2CF+GF,  EX(ε)(Eq.(3))=DX(–)(ω) +CF,  

QM(ε) (Eq.(4))=GF+GV(ω)+CF, δ(ε)(Eq.(5))= CF, QM
ξ(ε)(Eq.(13))=G(ω) + CF,  

PP(ε)(Eq.(15))= 0 

The point P10 in Fig. 3(a) is satisfied by the condition in which quantity of goods 

produced = quantity of goods sold, namely η(ε) = 0, so that P10 in Fig. 3(a) is the 

break-even point under both direct costing and absorption costing. It will be shown below 

that conditions of P10 in Fig. 3(a) and in Fig. 4(a) are consistent with those of P10 in Fig. 

4(b). It is allowed that AX(–)(ε) = AX(+)(ε) = DX(–)(ε) = DX(+)(ε) = 0. 

ζ=(CF + GF) / (2 CF + GF) =(CF + GF) / (X(ω) –DX (ω) –GV(ω)),  

X(φ0) =ζ･X(ω), DX (φ0) =ζ･DX (ω),  GV(φ0) =ζ･GV (ω) (∵ the relation between 

triangle P7-P10-P4 and triangle P8-P10-P2), AX(φ0) = AY(φ0) =ζ･CF, EX(ε)(Eq.(3))=

ζ･(DX (ω) + CF), QM(φ0) (Eq.(4))=ζ･(X(ω) –DX (ω) –CF) =ζ･(CF+ G (ω) ), δ(φ

0)(Eq.(5))=CF･(1–ζ), QM
ξ(φ0) (Eq.(13))= G(φ0)+ CF･(1–ζ)= GF+ζ･GV(ω) + CF･(1–

ζ)= (CF + GF)(1+ (GV(ω) –CF)/(2CF+GF) )=ζ･(CF + GF +GV(ω)) = QM(φ0), PP(ε)  

(Eq.(15)) = 0, fP(ε)(Eq.(10))=CF+GF. 

The point P14 in Fig. 3(a) is placed at capacity, where the manufacturing idle cost 

equals zero and y (ε) = y (ω). If x(ε) =O-P11 in Fig. 3(b), namely x(ε) =O-P12 in Fig. 

3(a), the selling division’s profit equals zero, so that P14 with X (ε) =P1-P14 (=P12-P13) 

and y (ε) = y (ω) , is a break-even point.  

It will be shown below that conditions of P14 in Fig. 4(a) are consistent with those of 

P13 in Fig. 4(a) and in Fig. 4(b). 

AX(–)(ε)=0, AX(ε)=AX(0)(ε)=AY(0)(ε)=CF･GF / (CF+GF)(∵AX(ε) = CF･O-P11  

/ P4-P8 =CF・O-P7 / P4-P7 in Fig. 3(b)),  AY (ε) = CF,  AY(+)(ε)=  

AY (ε) –AY(0)(ε)= (CF)2 / (CF + GF),  X(ε) = sales of x(P12-P13)= X(P1-P14)= X(ω)･

GF / (CF + GF) (∵ X(ε) / X(ω) = AX(ε) / CF), η(ε)(Eq.(2)) =–(CF)2 /(CF+GF), 

DX(ε)=DX (ω)･GF/(CF+GF)(∵ratio of X(ε)/X(ω)), GV(ε)= GV(ω)･GF/(CF + GF) (∵

ratio of X(ε)/ X(ω)), EX(ε)(Eq.(3))= GF･(DX (ω) + CF) /(CF + GF), QM(ε)(Eq.(4))=GF･

(X( ω ) –DX ( ω ) –CF)/(CF +GF)= GF ･  (CF + G( ω ))/ (CF+GF)= GF+ GF ･

GV(ω)/(CF+GF)=GF+GV(ε)(∵GV(ε) /GV(ω)=O-P11/ P4- 

P8= GF/(CF + GF)) , δ(ε)(Eq.(5))=0, QM
ξ(ε)(Eq.(13))=GF+GV(ε), PP(ε)  (Eq.(15)) 

= 0.  Q.E.D. 

Through this proof, the selling division’s profit by A.W.Patrick and R.L.Brummet 

corresponds to PM(ε), and the manufacturing idle cost does toδ(ε). 

This shows that the managed gross profit theory is completely consistent with the 

theories that are the conventional theory when η(ε) = 0, and the break-even line theories 
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including Patrick’s theory and Brummet’s theory. Consequently, the applicant’s Eq.(19) is 

correct and Solomons’ Eq.(23) is wrong for the break-even point equation. When 

D.Solomons derived his equation he based it on the fact that Patrick’s theory was correct. 

However, D.Solomons made a mistake in the process of deriving his equation and the 

result gave the break-even point shown in Table 6. 

The way of deriving the break-even sales equation according to D.Solomons’ notations 

is as follows. Since PP(φ)=0, QM(φ)=X(φ) –(DX(φ)+ AX(φ)) at X(ε)= X(φ) in Eq.(8), the 

following is obtained with D.Solomons’ notations.  

   Qsb(a)(p–v m–v s) =η(φ)+Fm+ F s                                 (27) 

Since, on the other hand, A X(φ) = A X(–)(ε) + A X(0)(φ), A Y(φ) = AY(0)(φ) + AY(+)(ε), A 

X(0)(φ) = AY(0)(φ), so the following is obtained. 

  η(φ)=η(ε)=Eq.(2)=(Qs–QP)Fm / QC                               (28) 

Consequently, the break-even sales equation should be represented as follows: 

   Qsb(a)=((Qs–QP) Fm / QC +Fm+ Fs) / (p–v m–v s)                      (29) 

Figure 5 shows again the break-even chart under absorption costing in the form of the 

conventional 45-degree line break-even chart. As shown in the chart, it is found that the 

break-even chart under absorption costing can be obtained only if η(ε) is treated as a 

fixed cost and is added to the conventional fixed costs. By referring to Fig. 5 it is easy to 

understand the meaning of the break-even line. Consider the income statement which is 

equivalent to Fig. 5 where both CF and GF are fixed costs and the variable cost ratio (DX+ 

GV)/X is a constant. What the break-even line exists means that sales X(φ) always exists 

as the intersection of the cost line with 45-degree line for any η(ε). 

The above-mentioned descriptions have been aimed at constructing a theory for 

making a profit chart per one company under absorption costing. From the next part, a 

theory has been constructed that provides a profit chart under absorption costing for an 

income before taxes of each manufacturing direct cost department when the following 

accounting departments exist and the following notations are used:  

（１） Several manufacturing direct cost departments (m=m1,m2,･･･, mn ) 

（２） Several manufacturing indirect cost departments (c=c1,c2, ･ ･ ･ ,cn), and 

superscript C expresses internal transactions among these departments 

（３） A selling and general administrative expenses department (g) 

（４） A non-operating expense department (u) 

Non-operating expense (minus revenue): U 

（５） An extraordinary profit and loss department (s), and superscript S expresses 

internal transactions between this department and c-department 

Extraordinary loss (minus profit): S  
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（６） An asset department excluding inventories (r), and superscript R expresses 

internal transactions between this department and c-department 

Indicate income before taxes by PT(ε), and profit and loss summary calculation by the 

symbol z. The reason for taking account of the asset department excluding inventory is that 

there is such a case where constructors build their own office buildings. 

In an intra-company transfer price system, there are cases where internal profits are 

included and not included in the prices. When internal prices are determined by excluding 

internal profits, namely those prices are determined under “cost basis”, the intra-company 

transfer price system is the same as the standard costing system in closing process. So to 

avoid complex descriptions, it is assumed that intra-company transfer price system costing 

is implied in the term standard costing. Therefore, manufacturing overhead applied, also 

imply intra-company transfer price cost. Thus the following assumption is made. 

Assumption A: The intra-company transfer prices are determined under the standard prices. 

None of theoretical problems occur, if the intra-company transfer price system is 

adopted in a selling and general administrative expenses department. However, the said 

expenses are period costs rather than product costs, and they are generally distinguished 

from manufacturing overhead in product cost, so that the following assumption is made for 

simplicity.   

Assumption B: The intra-company transfer price system is not adopted in the selling and 

general administrative expenses department. 

In practical accounting, there is a possibility that complicated internal transactions may 

occur, in which they are piled up one on top of another among manufacturing indirect cost 

departments or small sections in one department. Then, for simplicity, the following 

assumption is made. However, in this case, the last transaction in the internal transactions 

can be regarded as the only one in Assumption C. 

Assumption C: The number of times of allocation is limited to one or zero among 

manufacturing indirect cost departments or small sections in one department. 

The following notations are defined in order to observe how manufacturing overheads 

applied are distributed. Suppose that a ci-manufacturing indirect cost department provides 

goods or services to a w-department and receives the value of the applied manufacturing 

overhead from the w-department. In the case, the applied overhead is denoted by the 

symbol A with subscripts ci,w like Aci,w. In the intra-company transfer price system, Aci,cj 

means a transfer revenue of the ci-department from the cj-department and, at the same 

time, it is an expense (cost) of the cj-department applied by the ci-department. 

Table 7 is a list that breaks down the total amount of applied manufacturing overheads 

incurred at every manufacturing indirect cost department.  
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Table 7 

         

 

 

As already mentioned notations, AC(ε ), AS(ε ) and AR(ε ) indicate the applied 

manufacturing overheads assigned to: the manufacturing indirect cost departments, the 

extraordinary profit and loss department and the asset department not including inventories, 

respectively. The symbol AH means the total of the above-mentioned three costs, and it is 

shown as follows:  

 AH(ε)= AC(ε)+AS(ε)+AR(ε)                                    (30) 

Table 8 shows an income statement for the income before taxes of a company.  

 

Table 8 
 

Items Debit Credit 
Sales  X(ε) 
Manufacturing direct cost(actual) DX(ε)  
Manufacturing overhead applied 
in goods sold  

AX(ε)  

Manufacturing overheads CF(ε)+AC(ε)  
Total amount of overheads 
allocated from c department 

 AY(ε)+AH(ε) 

Selling and general 
administrative expenses 

G (ε)  

Non-operating expense U(ε)  
Extraordinary losses (minus 
profits) 

S(ε)+AS(ε)  

Income before taxes PT(ε)  
 

 

c-department 
Allocated deps. 

ｃ1 ｃｉ ｃｎ Total 

m1 
m-department      mj 

mn 

AY
c1,m1

AY
c1,mj

AY
c1,mn

AY
ci,m1

AY
ci,mj

AY
ci,mn

AY
cn,m1

AY
cn,mj

AY
cn,mn

 
AY 

c1 
c-department       cj 

         cn 

AC
c1,c1

AC
c1,ci 

AC
c1,cn

AC
ci,c1

AC
ci, ci

AC
ci, cn

AC
cn,c1

AC
cn,ci 

AC
cn,cn

 
AC

SG&A expenses dep. - - - - 
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cn,s AS

Other asset department AR
c1,r AR

ci,r AR
cn,r AR
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Substituting equations (1) , (2), (3) and (4) into Table 8 gives Table 9.  

 

Table 9 

 
Items Debit Credit 

Managed gross profit  QM(ε) 
Manufacturing overhead 
applied 
in goods sold  

 AX(ε) 

Managed fixed cost  fT(ε)  
Income before taxes PT(ε)  

 

In Table 9 the notations are as follows. 

fT(ε)=η(ε)+γ(ε)                                             (31) 

γ(ε)= (CF+ AC(ε))+GF+U(ε)+(S(ε)+AS(ε)) –AH(ε) 

= CF+ GF+ U(ε)+ S(ε) –AR(ε)                             (32) 

It is obvious that the symbol –AH(ε) shows the effects of both AC(ε)+AS(ε) being 

offset and a decrease of expenses due to AR(ε) in Eq.(32). It is seen from Eq.(31) and 

Eq.(32) that fT(ε) consists of only actual and fixed costs (not relating to sales increase or 

decrease). These terms are those that are used in financial accounting. 

If Table 9 is compared with Table 3, it can be seen that when drawing a managed gross 

profit chart for PT(ε), fT(ε) is used in place of fP(ε).  

By observing Table 9, every term in the table except fT(ε) is broken down into each 

manufacturing direct cost department. Therefore, if a breakdown of Table 9 into each 

department is wanted, a breakdown basis of each manufacturing direct cost department for 

fT(ε) will be needed. 

The introduction of the following notations converts Eq.(31) to (33).  

     {  }mi: Indicating direct costs part of the mi-department within the symbols 

     [  ]: Indicating common costs part with respect to m-department within the symbols 

    〈 〉mi: Indicating the breaking down into each mi-department under the breakdown 

basis for the costs within the symbols 

    fT(ε) mi=η(ε) mi+{γ(ε)} mi+〈[γ(ε)]〉mi                         (33) 

As a result, Table 9 can be broken down into each mi-department as shown in Table10. 

Table10 can be converted to Fig. 2 for each mi-department. 
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Table 10 

 
Items Debit Credit 

Managed gross profit  QM(ε) mi 

Manufacturing overhead 
applied 
 in goods sold  

 AX(ε) mi

Managed fixed cost  fT(ε)mi  
Income before taxes  PT(ε) mi  

 

The contents of the breakdown basis for fT(ε) may be determined at a company’s 

discretion. However, in this specification, adopting such a breakdown basis is 

recommended, as every business division can previously agree with each other when 

making〈[γ(ε)]〉mi. Example methods are as follows: (1) adopting the ratio of AX(ε)mi 

/AX(ε) for costs of the current period or accumulated costs during several periods, (2) 

adopting the ratio of X (ε) mi / X(ε) for the current period or several periods and so forth. 

Table 11 shows an example of the income statement of a company which consists of 

two manufacturing direct cost departments (m1 and m2) and two manufacturing indirect 

cost departments (c1 and c2).  

                 

Table 11 

 
Total m1 m2 Departments 

Items Debit Credit Debit Credit Debit Credit 
X(ε)  1,000  ｛600｝  ｛400｝ 
DX(ε) 700  ｛430｝  ｛270｝  
AX(c1) 95  ｛60｝  ｛35｝  

x 

AX(c2) 85  ｛45｝  ｛40｝  
CF(c1) 100      
CF(c2) 90      
AC(c1) 30      
AC(c2)  30     
AY(c1)  135  ｛80｝  ｛55｝ 
AY(c2)  70  ｛40｝  ｛30｝ 
AS(ε)  5  ｛3｝  ｛2｝ 

c 

AR(ε)    [10]     
g GF [85]      
u U(ε) [10]      

S(ε) [10]      s 
AS(ε) 5  ｛3｝  ｛2｝  

ｚ PT(ε) 40      
r AR(ε) [10]      
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Let GV=0. 
AX(–)(ε)=25,  AX(–)

m1(ε)=15,  AX(–)
m2(ε)=10 

AX(0)(ε)= AY(0)(ε)=180–25=155 
AX(0)(ε) m1=105–15=90,  AX(0)(ε) m2=75–10=65 
AY(+)(ε) =205–155=50 
AY(+)(ε) m1 =120–90=30,  AY(+)(ε) m2 =85–65=20 
η(ε)=25–50=–25 
ηm1(ε)=15–30=–15, ηm2(ε)=10–20=–10 
AH(ε)=30+5+10=45 

                  

As a breakdown basis for fT(ε), the ratio of AX(ε) mi / AX(ε) for CF after the past three 

years and the ratio of X(ε) mi / X(ε) after the past three years for the other terms have 

been adopted. Table 11 is transformed into Table 12. Table 12 is transformed into the 

managed gross profit charts of m1 and m2 departments as shown in Fig. 6. 

 

Table 12  
 

Items Total m1 m2 
Symbols Notes Debit Credit Debit Credit Debit Credit
QM(ε)   120  65  55 
AX(ε)   180  105  75 
fT(ε)  260  142  118  
η(ε)  –25  –15  –10  
CF(c1) AX ratio  100  55  45  
CF(c2) AX ratio 90  54  36  

GF Sales ratio 85  43  42  
U(ε) Sales ratio 10  5  5  
S(ε) Sales ratio 10  5  5  

–AR(ε) Sales ratio –10  –5  –5  
PT(ε)  40  28  12  

Average AX ratio for past 3 years 
AX

 (c1) m1 : AX
 (c1) m2 = 55 : 45    AX (c2) m1 : AX

 (c2) m2 = 60 : 40 
Average sales ratio for past 3 years 

X(m1) : X(m2) = 50 : 50 
 

If it is understood in advance that the contents of fT(ε) are equal to Eq.(31) and 

Eq.(32), it is possible to break down directly Table 11 into each mi-department by not using 

Table 12. In practical making of income statements, for example, there is a case where 

actual manufacturing overheads and applied manufacturing overheads (or transfer 

expenses) from other departments are mixed at the debit so that the costs can not be 

broken down clearly as in the manner of Table 11. In such a case, if figures associated with 

fT are totalized at the debit and the breakdown basis to the debit is used, the figures aimed 

at are obtained by offset as a result.  
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In the case where the 2nd kind of manufacturing overhead (manufacturing overheads 

applied that are fixed or semi-fixed to sales) exists, it is possible to substitute the terms 

associated with the 1st and 2nd kind of manufacturing overheads in place of the terms of 

the 1st kind in each equation presented in this specification. Furthermore, in the managed 

gross profit chart in which the 2nd kind of manufacturing overhead exists, parallel 

displacement of the lines L1, L2, L3 in the case of only the 1st kind of manufacturing 

overhead as much as the 2nd kind of manufacturing overhead applied should be made 

downward. 

Table 12 shows the result in which the company’s profit has been finally broken down 

into each mi-department treating with direct costs so that the idea of departmental profits 

disappears except within each mi-department. However, it is possible to evaluate the 

business performance of each department by using the ideas, for example, managed gross 

profits (or managed operating incomes) at manufacturing direct cost departments and 

departmental variances at the other departments.  
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Description of the tables 

Table 1 shows an ordinary income statement for an operating income of a company 

adopting absorption costing.  

Tables 2(a), 2(b), 2(c) and 2(d) show individual income statements made by 

management accounting departments of accompany consisting of ; a selling department, 

manufacturing direct cost departments, manufacturing indirect cost departments, and a 

profit and loss summary department in a company adopting absorption costing.  

Table 3 is an operating income statement to transform Table 1 into a profit chart. 

Table 4 is an example given in order to compare the applicant’s theory with Solomons’ 

theory.  
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Table 5 is the income statement corresponding to the break-even sales given by the 

applicant’s Eq. (19). 

Table 6 is the income statement corresponding to the break-even sales given by 

Solomons’ Eq.(23). 

Table 7 shows a breakdown of the total of applied manufacturing overheads distributed 

by every manufacturing indirect cost department. 

Table 8 is the income statement for the income before taxes per one company in the 

case of Table 7. 

Table 9 is the data sheet, for the income before taxes per one company, transformed 

from Table 8 to make a profit chart. 

Table 10 shows the individual income statement for each direct cost department 

broken down from Table 9. 

Table 11 shows an example of when several manufacturing direct cost departments (2 

in this case), and several manufacturing indirect cost departments (2 in this case), exist. In 

this table it is assumed that G=GF= fixed costs. 

Table 12 is the resulting data sheet that is used to make a profit chart from Table 11. 

Description of the symbols 

A: Manufacturing overhead applied 

c: c=c1,c2,･･･,cn; all of the individual manufacturing indirect cost departments 

C: Manufacturing overhead (actual） 

D: Manufacturing direct cost（actual） 

E: Full manufacturing cost; D+A 

f: Intercept value between the origin and the intersection of the vertical-axis with the 

marginal managed gross profit line ; Managed fixed cost 

g: Selling and general administrative expenses department 

G: Selling and general administrative expenses (actual); GF (fixed)+GV (variable) 

m: m=m1,m2,･･･,mn; all of the individual manufacturing direct cost departments 

PM: Managed operating income; QM–G 

PP: Operating income on sales; Q–G 

PT: Income before taxes on sales 

Q: Gross profit on sales 

QM: Managed gross profit; X–E 

QM
ξ: Marginal managed gross profit; G+δ 

r: Asset department excluding inventories 

s: Extraordinary profit and loss department 

S: Extraordinary loss (minus profit) 
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u: Non-operating expense department 

U: Non-operating expense (minus revenue) 

X: Sales 

x: Quantity of goods sold 

y: Quantity of goods produced 

z: Profit and loss summary department or profit and loss summary calculation 

α: Ratio of applied manufacturing overhead to sales–Ratio of variable selling and 

general administrative expenses to sales; AX/X–GV/X 

β: Ratio of managed gross profit to sales; QM/X 

δ: Production overhead variance; CF–AY 

ε: Expressing accounting data in income statement 

η: Net carryover manufacturing overhead applied in inventories. See Eq.(2). 

φ: Expressing break-even point under absorption costing 

φ0:Expressing break-even point under direct costing 

γ: Terms in fＴ excluding η.  See Eq.(32). 

ω: Expressing that data is at capacity 

Superscript (–): Expressing that cost belongs to year-beginning inventory 

Superscript (+): Expressing that cost belongs to year-end inventory 

Superscript (0): Expressing cost not included in inventory 

Superscript C: Expressing internal transactions among c-departments (c=c1,c2,･･･cn) 

Superscript F: Expressing fixed cost 

Superscript H: Expressing the right hand side of Eq. (30) 

Superscript M: Expressing relation to managed gross profit or managed operating 

income 

Superscript P: Expressing the relation to operating income 

Superscript R: Expressing internal transactions between r-department and 

c-department 

Superscript S: Expressing internal transactions between s-department and 

c-department 

Superscript T: Expressing the relation to income before taxes 

Superscript V: Expressing variable cost 

Superscript X: Expressing manufacturing cost of goods sold 

Superscript Y: Expressing manufacturing cost of goods produced 

Subscripts ci,w: Expressing transfer revenue of ci-department from w-department 

Subscript mi: Expressing mi-manufacturing direct cost department 
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Subscriptξ: Expressing that QM(ε) is under the marginal condition of PP(ε)=0 

{  }mi: Expressing direct costs part of the mi-department within the symbols 

 [  ]: Expressing common costs part with respect to m-department within the symbols 

〈 〉mi: Indicating the breaking down into each mi-department under the breakdown 

basis for the costs within the symbols 

 
 3. Embodiments  

This invention provides a new business tool to information technology companies, 

corporate accountants and business consultants enabling to be communicated managed 

gross profit charts on the basis of the managed gross profit theory over computer 

information networks,.  

Claim 1 states how to draw the 45-degree line break-even chart shown in Fig. 5. The 

claim also explains how computer computation is involved. Figure 5 shows a break-even 

chart for an operating income statement under absorption costing. However, it is clear that 

the operating income chart can be changed to an income before taxes chart by using 

Eq.(31) in place of Eq.(10) .  

Figure 7 illustrates the contents of Claim 2. Block 1 shows the management 

accounting departments in a company adopting absorption costing, Block 2 shows a 

personal computer (PC) , a management accounting database and a server, Block 3 shows 

a profit and loss summary department, and Block 4 shows outsiders of the company. If a 

large quantity of data from Block 1 is going to be sent to Block 2, it should be compacted, in 

advance, by each department, so that only the data needed for the managed gross profit 

chart is sent to Block 2. Block 3 takes out the necessary data for making the charts from 

Block 2, computes the charts by use of the managed gross profit theory described in this 

specification, and sends the pictures of the charts back to Block 2. Block 1 can then 

accesse the managed gross profit charts disclosed by Block 2. 

Figure 8 illustrates the contents of Claim 3. Block 1 shows several companies adopting 

absorption costing, and Block 2 shows corporate accountants and business consultants. 

Block 1 sends data to Block 2, over the internet, which are made under instructions by 

Block 2. Block 2 transforms the data into the managed gross profit charts on the basis of its 

theory, and sends them to Block 1. 

Claim 4 states a business that gives material papers corresponding to Fig. 2 or Fig. 5 

to an income statement in order to illustrate management conditions of companies. 

From a logical point of view, when carrying out the management accounting in a 

factory, the profit that should be aimed at is the managed gross profit. This invention has 

made clear the mathematical relationships between C(cost), V(volume) and P(profit) under 
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absorption costing and enabled charting of the relationships as  managed gross profit 

charts. Therefore, if companies adopting absorption costing consider that the disclosure of 

management conditions with some profit charts over a computer information network is 

indispensable and they expect to construct a unified accounting system incorporating 

financial accounting and management accounting, this applicant’s accounting system which 

is based on the managed gross profit theory will be the only system that satisfies their 

expectation. 

The business performance of a company is shown in the profit and loss statement. At 

the moment only the profit and loss statements by absorption costing are allowed in 

published financial statements. As it is very difficult to get profit charts in absorption costing, 

there are no profit chart theories applicable to practical accounting in absorption costing 

now existing in the world except the prior patent application by this applicant. The invention 

of this prior application was in relation to the profit chart per one company.  

This invention follows more theoretical development by this applicant, to enable the 

invention to apply to management accounting in business division systems. The invention 

provides a method in which the individual profit and loss statement (for income before 

taxes) of each a business division in a company is transformed into each profit chart under 

absorption costing. The chart is communicated to persons (both inside and outside of the 

company) who are concerned with the company, over computer information systems.  

This invention provides a new business tool to information technology companies, 

corporate accountants and business consultants.  

 
Claim 1 
 
A business method of accounting using absorption costing, including a method of drawing a 

break-even chart,  

the break-even chart, expressed using a 45-degree line obtained from an income 

statement of a company which adopts absorption costing including standard costing as 

an input measurement basis, in which standard costing comprises costing based on an 

intra-company transfer price system, the income statement generated using absorption 

costing by the use of computer calculations, 

the business method comprising the steps of: 

setting up rectangular coordinates, with a horizontal axis as sales X and a vertical axis as  

cost + profit sales, 

defining η = net carryover manufacturing overhead applied in inventories= manufacturing  

overhead applied in year-beginning inventory –manufacturing overhead applied in 
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year-end inventory, 

treating C + G + η as fixed costs where C = actual manufacturing overhead and G = 

selling and actual general administrative expenses, drawing a fixed-cost line parallel to 

X-axis, 

treating manufacturing direct cost in actual goods sold DX as a variable cost, 

drawing a variable-cost line increasing to the right through the intersection of the vertical  

axis with the said fixed-cost line,  

drawing a 45-degree line increasing to the right through the origin,  

determining the break-even point for the operating income obtained from the income  

statement generated under absorption costing by identifying the intersection of the 

variable-cost line with the 45-degree line. 

 
Claim 2 

A business method of accounting using absorption costing as claimed in claim 1, the 

company comprising a plurality of manufacturing direct cost departments, the business 

method further comprising breaking down the income statement into an individual income 

statement for each manufacturing direct cost department, providing each departmental 

income chart referred to as a “managed gross profit chart”, and drawing the managed gross 

profit chart for each of the income statements in absorption costing by the use of computer 

calculations, such that the business method comprises the further steps of: 

Applying the method to a company adopting said absorption costing, and having a 

management accounting system comprising of several manufacturing direct cost 

departments (m=m1, m2,･･･, mn), several manufacturing indirect cost departments 

(c=c1, c2,･･･, cn), a selling and general administrative expenses department (g), a 

non-operating expense department (u) and an extraordinary profit and loss department 

(s), 

indicating symbols per one company as: X=sales, DX =manufacturing direct cost in goods  

sold (actual, variable), CF = actual, fixed manufacturing overhead, AX= manufacturing 

overhead applied for goods sold, η= said net carryover manufacturing overhead 

applied in inventories, G = G F= selling and general administrative expenses (assumed 

as fixed cost), U= non-operating expense minus revenue, S= extraordinary loss minus 

profit, AR= applied manufacturing overhead apportioned to any asset except 

inventories, PT= income before taxes, 

defining  

EX= DX + AX = full manufacturing cost,  

QM= Ｘ – EX = managed gross profit, 
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fT = η+ CF + GF+ U + S–AR = managed fixed cost, 

setting up rectangular coordinates with X-axis horizontal and QM-axis vertical, 

transforming the income statement into an income statement in which the term [ fT+PT ]  

is located at debit and the term [QM+AX] is located at credit, 

breaking down fT into each individual mi-department expense, by using a proper 

breakdown basis for fT by use of computer calculations, 

breaking down [QM + AX] into each [QM 
mi + AX 

m i] and PT into each PT 
m i,  

converting the income statement of mi-department to the account form in which 

[f T 
m i +  PT 

m i] is located at debit and [QM
 mi + AX 

m i] is located at credit,  

drawing a line L1 which starts at the intercept f T 
m i on the vertical axis and has a slope of  

AX
m i / X m i , which declines to the right,  

drawing an inclined line L2 passing through the origin（0, 0）and the point (X mi , QM 
mi), 

drawing a vertical line L3 from the point (X mi , 0) to the point (X mi , QM 
mi), equating PT

mi  

with the difference between the line L1 and the line L2 on the line L3, 

determining the break-even point for each mi-department income statement in absorption  

costing by identifying the intersection of the line L1 with the line L2 for each 

mi-department income statement. 

 
Claim 3  

A business method of accounting using absorption costing as claimed in claim 2, further 

comprising a method of disclosing said charts to persons of management accounting 

departments over the computer information network system, the business method 

comprising the further steps of:  

applying the method to a company adopting said absorption costing, and having a 

management accounting system comprising of several manufacturing direct cost 

departments (m=m1, m2,･･･,mn), several manufacturing indirect cost departments 

(c=c1, c2,･･･,cn), a selling and general administrative expenses department (g), a 

non-operating expense department (u), an extraordinary profit and loss department (s) 

and a profit and loss summary department (z); all the accounting departments are 

connected with a computer information network system,  

transforming the income statement per one company into profit charts, namely the  

break-even chart expressed using the said 45-degree line and the said managed gross 

profit chart,  

sending accounting data from these said management accounting departments to a 

server over the said computer information network system, 

taking out the accounting data needed by the profit and loss summary department from  
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the server, and adding other data needed in management,  

storing the charts, the gross profit charts or the 45-degree line break-even chart,  

transformed from the data given in the preceding paragraph, 

providing the charts to persons of management accounting departments over the 

computer information network system,  

disclosing the chart information to persons concerned with the company by the use of the  

computer information network system 

 

Claim 4 
A business method of accounting using absorption costing as claimed in claim 3, 

consisting of the company companies and a provider of accounting advice for the company, 

with the said profit charts communicated between the company and the provider, the 

business method comprising the further steps of: 

sending the accounting data to the provider’s server by the company, over the said  

computer information network system,  

transforming the accounting data into profit charts including the said break-even chart  

expressed using a 45-degree line and the said managed gross profit chart by the 

provider,  

sending information such as these charts to the company by the provider in the reverse  

course. 

 

Claim 5 
 An accounting system for use by a company which employs full costing, absorption 

costing as an accounting method, the accounting system identifying the break-even point in 

a break-even chart obtained using a company income statement generated in said 

absorption costing by the use of computer calculations, the break-even chart expressed 

using a 45-degree line, 

the accounting system comprising 

plural computing devices operably interconnected with a server and database through a  

computer network, wherein 

the server performs calculations based on the income statement of a company which 

adopts said absorption costing, or costing based on an intra-company transfer price 

system, to generate the break-even chart,  

the break-even chart generated by 

setting up rectangular coordinates, with a horizontal axis as sales X and a vertical axis 

as cost + profit sales, 
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defining η = net carryover manufacturing overhead applied in inventories  

= manufacturing overhead applied in year-beginning inventory – manufacturing 

overhead applied in year-end inventory, 

treating C + G + η as fixed costs where C = actual manufacturing overhead and G =  

selling and actual general administrative expenses,  

drawing a fixed-cost line parallel to X-axis, 

treating manufacturing direct cost in actual goods sold DX as a variable cost, 

drawing a variable-cost line increasing to the right through the intersection of the  

vertical axis with the fixed-cost line,  

drawing a 45-degree line increasing to the right through the origin,  

identifying the intersection of the variable-cost line with the 45-degree line as the  

break-even point for the operating income in the company income statement under 

said absorption costing. 

Claim 6 
The accounting system of claim 1, wherein the company comprises a plurality of 

manufacturing direct cost departments, the accounting system     

breaking down the company income statement into an individual income statement for  

each manufacturing direct cost department,  

providing each departmental income chart, referred to as a “managed gross profit chart”,  

and 

drawing the managed gross profit chart for each of the individual income statements  

using computer calculations performed by the server, 

the accounting system encompassing one company having several manufacturing  

direct cost departments (m=m1, m2,･･･, mn), several manufacturing indirect cost 

departments (c=c1, c2, ･ ･ ･ , cn), a selling and general administrative expenses 

department (g), a non-operating expense department (u) and an extraordinary profit 

and loss department (s), 

in which the following symbols are used: X=sales, DX =manufacturing direct cost in  

actual, variable goods sold, CF = actual, fixed manufacturing overhead, AX= 

manufacturing overhead applied for goods sold, η= said net carryover manufacturing 

overhead applied in inventories, G = G F= selling and general administrative expenses , 

which are assumed as fixed cost, U= non-operating expense minus revenue, S= 

extraordinary loss minus profit, AR= applied manufacturing overhead apportioned to 

any asset except inventories, PT= income before taxes, 

the managed gross profit charts generated by: 

defining  
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EX= DX + AX = full manufacturing cost,  

QM= Ｘ – EX = managed gross profit, 

fT = η+ CF + GF+ U + S–AR = managed fixed cost, 

setting up rectangular coordinates with X-axis horizontal and QM-axis vertical, 

transforming the income statement into an income statement in which the term [ fT+PT ]  

is located at debit and the term [QM+AX] is located at credit, 

breaking down fT into each individual mi-department expense, by using a proper 

breakdown basis for fT by use of computer calculations, 

breaking down [QM + AX] into each [QM 
mi + AX 

m i] and PT into each PT 
m i,  

converting the income statement of mi-department to the account form in which  

[f T 
m i +  PT 

m i] is located at debit and [QM
 mi + AX 

m i] is located at credit,  

drawing a line L1 which starts at the intercept f T 
m i on the vertical axis and has a slope of  

AX
m i / X m i , which declines to the right,  

drawing an inclined line L2 passing through the origin（0, 0）and the point (X mi , QM 
mi), 

drawing a vertical line L3 from the point (X mi , 0) to the point (X mi , QM 
mi),  

equating PT
mi with the difference between the line L1 and the line L2 on the line L3, 

identifying the intersection of the line L1 with the line L2 as the break-even point for each  

mi-department income statement in said absorption costing. 

 

 

Claim 7 
The accounting system of claim 6, wherein profit charts are disclosed to persons of 

management accounting departments over the computer network, the profit charts 

comprising the break-even chart for the company and the managed gross profit charts for 

each manufacturing direct cost department, 

wherein disclosure of the profit charts is accomplished by the steps of: 

sending said profit charts from the management accounting departments to a server over  

the computer network, 

storing the profit charts in said server, 

providing the profit charts to said persons of management accounting departments over 

the computer network, 

disclosing the profit chart information to said persons concerned with the company by the  

use of computer network. 

 
Claim 8 

The accounting system of claim 7, wherein the company comprises a plurality of 
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companies, each of the plurality of companies comprising management accounting 

departments, and 

wherein a provider provides accounting advice for the companies in which the profit  

charts are communicated between the companies and the provider is accomplished by 

the steps of: 

sending by the companies of the accounting data on which the profit charts are based to  

the provider’s server over the computer network, 

transforming the said accounting data into said profit charts by the provider, 

sending the profit charts from the provider to the companies in the reverse course.: 

 
Claim 9 

A business method of accounting using absorption costing, including a method of 

drawing a beak-even chart, 

the break-even chart expressed using a 45-degree line obtained from an income 

statement of a company which adopts absorption costing including standard costing as an 

input measurement basis, in which standard costing comprises costing based on an 

intra-company transfer price system, the income statement generated using full costing 

absorption costing by the use of computer calculations, 

the business method comprising the steps of: 

setting up rectangular coordinates, with a horizontal axis as sales X and a vertical axis as  

cost + profit sales, 

defining η = net carryover manufacturing overhead applied in inventories 

= manufacturing overhead applied in year-beginning inventory – manufacturing 

overhead applied in year-end inventory, 

treating C + G + η as fixed costs where C = manufacturing overhead (actual) and  

G = selling and actual general administrative expenses, drawing a fixed-cost line 

parallel to X-axis, 

treating manufacturing direct cost in actual goods sold DX as a variable cost, 

drawing a variable-cost line increasing to the right through the intersection of the vertical  

axis with the said fixed-cost line,  

drawing a 45-degree line increasing to the right through the origin,  

determining the break-even point for the operating income obtained from the income 

statement generated under absorption costing by identifying the intersection of the 

variable-cost line with the 45-degree line,  

wherein the company comprising a plurality of manufacturing direct cost department, the 

business method further comprising breaking down the income statement into an individual 
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income statement for each manufacturing direct cost department, providing each 

departmental income chart referred to as a “managed gross profit chart”, and drawing the 

managed gross profit chart for each of the income statement in absorption costing by the 

use of computer calculations, such that the business method comprises the further steps 

of: 

applying the method to a company adopting said absorption costing, and having a  

management accounting system comprising of several manufacturing direct cost 

departments (m=m1, m2,･･･, mn), several manufacturing indirect cost departments 

(c=c1, c2,･･･, cn), a selling and general administrative expenses department (g), a 

non-operating expense department (u) and an extraordinary profit and loss department 

(s), 

indicating symbols per one company as: X=sales, DX =manufacturing direct cost in goods 

sold (actual, variable), CF = actual, fixed manufacturing overhead, AX= manufacturing 

overhead applied for goods sold, η= said net carryover manufacturing overhead 

applied in inventories, G = G F= selling and general administrative expenses (assumed 

as fixed cost), U= non-operating expense (minus revenue), S= extraordinary loss 

(minus profit), AR= applied manufacturing overhead apportioned to any asset except 

inventories, PT= income before taxes, 

defining  

EX= DX + AX = full manufacturing cost,  

QM= Ｘ – EX = managed gross profit, 

fT = η+ CF + GF+ U + S–AR = managed fixed cost, 

setting up rectangular coordinates with X-axis horizontal and QM-axis vertical, 

transforming the income statement into an income statement in which the term [ fT+PT ]  

is located at debit and the term [QM+AX] is located at credit, 

breaking down fT into each individual mi-department expense, by using a proper  

breakdown basis for fT by use of computer calculations, 

breaking down [QM + AX] into each [QM 
mi + AX 

m i] and PT into each PT 
m i,  

converting the income statement of mi-department to the account form in which  

[f T 
m i +  PT 

m i] is located at debit and [QM
 mi + AX 

m i] is located at credit,  

drawing a line L1 which starts at the intercept f T 
m i on the vertical axis and has a slope of  

AX
m i / X m i , which declines to the right,  

drawing an inclined line L2 passing through the origin（0, 0）and the point (X mi , QM 
mi), 

drawing a vertical line L3 from the point (X mi , 0) to the point (X mi , QM 
mi), equating PT

mi  

with the difference between the line L1 and the line L2 on the line L3, 

determining the break-even point for each mi-department income statement in absorption  
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costing by identifying the intersection of the line L1 with the line L2 for each 

mi-department income statement. 

 

Claim 10 
A business method of accounting using absorption costing as claimed in claim 9, further 

comprising a method of disclosing said charts to persons of management accounting 

departments over the computer information network system, the business method 

comprising the further steps of:  

applying the method to a company adopting said absorption costing, and having a 

management accounting system comprising of several manufacturing direct cost 

departments (m=m1, m2,･･･,mn), several manufacturing indirect cost departments 

(c=c1, c2,･･･,cn), a selling and general administrative expenses department (g), a 

non-operating expense department (u), an extraordinary profit and loss department (s) 

and a profit and loss summary department (z); all the accounting departments are 

connected with a computer information network system,  

transforming the income statement per one company into profit charts, namely the  

break-even chart expressed using the said 45-degree line and the said managed gross 

profit chart,  

sending the accounting data said profit charts from these said management accounting  

departments to a server over the said computer information network system, 

taking out the accounting data needed by the profit and loss summary department from  

the server, and adding other data needed in management,  

storing the charts, the gross profit charts or the 45-degree line break-even chart,  

transformed from the data given in the preceding paragraph, 

providing the charts to said persons of management accounting departments over the 

computer information network system,  

disclosing the chart information to said persons concerned with the company by the use  

of the computer information network system.  

 

Claim 11 
  A business method of accounting using absorption costing, as claimed in claim 10, 

consisting of the said company and a provider of accounting advice for the company, with 

the said profit charts communicated between the company and the provider, the business 

method comprising the further steps of: 

sending the accounting data to the provider’s server by the said company, over the 

computer information network system,  
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transforming the accounting data into profit charts including the said break-even chart  

expressed using a 45-degree line and the said managed gross profit chart by the 

provider,  

sending information such as these charts to the company by the provider in the reverse 

course. 

 

ABSTRACT 
An accounting system for an income statement under absorption costing (full costing), 

with a means for identifying the break-even point in a break-even chart, using a 45-degree 

line, defining η = the net carryover manufacturing overhead applied in inventories, treating 

η as an additive constant to the other constants in a conventional break-even chart and 

identifying the break-even point as the intersection between the variable cost line added on 

the constant line and the 45-degree line. The system further indicates a means for 

identifying the individual break-even point for each individual income statement of 

manufacturing management accounting departments in the company aiming at the 

managed gross profit chart previously originated by the applicant; for disclosing the 

break-even charts for concerned company personnel over a computer information network; 

and for advisers’ advising system to send said break-even charts over the information 

network to company clients. 
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