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ABSTRACT 

Variance analysis is a key task of controlling. The quality of this analysis is a key precondition  
for the manager to make decisions. The task of the controller is to produce analytical reviews 
of the variances in timely manners. Demi models, which perform variance analysis, are being 
developed and applied for such reviews. It is important to understand that the Demi model is 
an analytical comparison of two sets of the same structure. The synergic effects of the 
partnership between managers and controllers mostly depend on the quality of diagnosis 
provided by these models. In this paper, we will present two of the most important and complex 
models of classical deviation analysis: analysis of sales variance and direct material variance 
analysis. Business result distributions are a plan and a realization. On the basis of such 
diagnostics, the determination of therapy, which is expressed in the form of a corrective action 
plan, follows. 
Keywords: diagnose, target, variance 
 
1. INTRODUCTION  
In the Mission of Control (ICV, 2013) it is emphasized that analyzing often means also the 
breakdown of individual deviations into their parts, eg review of deviation values (variables 
and deviation parameters). In doing so, the reporting rules that controlled for this segment of 
the control business were the following: 
 Controllers give feedback on results achieved compared to planned values, past 

accomplishments, business "benchmarks". 
 It allows data analysis and is a prerequisite for corrective action. 
 Controllers inform in a decision- and problem-oriented manner. 
 The manager should quickly get the essential information, identify and understand what the 

task and problem is, how to fix some discrepancy. 
 Controllers provide recipients with relevant and corresponding fact information and factors: 

- which may be affected upon or 
- which can be held responsible for or 
- for which goals have been defined and agreed. 

 Controllers create reports for managers (not against or about them). 
 
Analyzing deviations, which includes determining the value of variance of individual factors 
and causes, in the process of controlling belongs to the stage of Diagnosis, that is, the group of 
controller jobs - Deviations. In practice, the analysis of the discrepancy between the achieved 
and the target, ie planned, dominates. Of course, in practice there are many other combinations 
whose application depends on the type of analysis. Deviation analysis uses models we have 
called Demi models. 
 
 
 



2. DEFINITION OF VARIANCE ANALYSIS 
The results of applying the Demi model in the deviation analysis are analytical reviews of the 
values of the deviation variables of the two distributions of the unified structure. They are 
mathematically expressed both in absolute amounts and in relative (as a rule, percentage) 
values. These values are not only mathematical results or even numerical figures. They tell 
managers which are good, less good or bad positions. The Indian writer Rabindranath Tagore 
(the first non-European Nobel laureate in literature) said in wisdom: "You will only be able to 
remove a thorn if you know where it is." There is a positive correlation between the 
development and application of model analysis of deviations in the efficiency and effectiveness 
of business systems. The more sophisticated analysis models are and the more they are applied 
in life, the more established, diagnosed factors and variables are, the better the possibilities for 
effective therapeutic measures and interventions. With quality and timely analysis of 
deviations, the manager can make better decisions. And that leads to faster and better healing, 
ie better health and boosting immunity. The importance of applying the Demi model in the 
analysis of deviations is particularly great, but not so much in the historical dimension, but in 
the proactive (pro futuro) dimension (action plan, correction plans, improvement plans). Of 
course, controlling must also respect the principles of efficiency and economy of operations. In 
order to achieve this, controlling in its business is based on a quality information system (ITS). 
Informatics is the key to controlling success. Without olling. 
That is why the controller must be the initiator, catalyst, co-creator, chief business analyst, 
moderator of system solutions in the IT system, which is based primarily on the philosophy and 
techniques of basic access and business intelligence. The analysis of variance models should be 
developed and applied within the framework of analysis of deviations in managerial, and 
preferably in financial reports. This paper presents examples of some of the most important 
Demi models (analysis of variance in sales and cost of materials), as part of the application of 
the Contribution calculation format in the Income Statement, which Deyhle calls MRA - 
Management Result Account (Blazek, Deyhle, Eiselmayer, 2011). This format corresponds to 
another of the option
Standards (IFRS, NN 136/2009), according to which in the statement of comprehensive income, 
expenses are calculated according to their cost function or  
 
3. CLASSIFICATION OF DEVIATION  ANALYSIS IN DEMI MODELS 
In the analysis of distribution deviations, four groups of individual variance analyses are most 
important: 
1. Contribution margin variance analyses 

a) Analysis of the variance in sales revenue 
b) Analysis of direct material cost variance 
c) Variance analysis of direct energy costs 
d) Analysis of direct labor cost variance 
e) Product variance cost analysis 
f) Sales variance analysis of sales bonuses 

2. Variance analyses of other net income positions 
a) Analyses of the variance of operating margin positions I (production) 
b) Analysis of the variance of operating margin positions (other operating income and 

expenses) 
c) Analysis of variance in the position of the development margin 
d) Analysis of the variance of the net financial result 

3. Analysis of variance in balance sheet items 
a) Asset variance analyses 
b) Analysis of capital variance 



c) Commitment variance analyzes 
4. Analysis of cash flow variance 
 
The syntheses and combinations of individual variance analyses create complex deviation 
analyses that can provide managers with excellent complete bases for good business decisions 
and thus better management of goals. 
Typical examples of these complex variance analyses are: 
 Analysis of variance in total revenues 
 Contribution margin variance analysis 
 Operating margin variance analysis 
 Analysis of employee variance and labor costs 
 Analysis of asset variance and cost of assets 

 
In this paper, we will present two of the most important and complex models of classical 
deviation analysis: 
 Analysis of variance in sales revenue 
 Direct material variance analysis 

 
Business result distributions are a plan and a realization.  
 
3.1. Analysis of variance in sales revenue 
Sales revenue means operating income of the core business, in this case revenue from the sale 
of products. The quality of the variance analysis (analysis of variance) is essentially determined 
by the level (depth) of the sales data structure. In this case, the variance analysis model 
recommends applying a sales-level deviation analysis. In order to meet such level (depth) of 
analysis, there must be an appropriate data structure for each sales ident that provides such 
analytical elaboration of the deviation with respect to: 
 structure of the sales price that correlates with the structure of the profit and loss account 

(MRA concept): the selling price of production, the parts of the total selling price for: sold 
development, financing a specific investment, bonuses to customers based on labor 
productivit  

 a statement of the sale price in the original currency in which the delivery is invoiced; 
 local currency exchange rates against the original currencies (daily exchange rates); 
 data on quantities of sales ids in comparative distributions (plans, forecasts, achievements, 

simulations). 
 
Analysis of variance in sales revenue has three main factors (elements) of deviation: 
 sales volume 
 selling prices 
 foreign exchange rates 

 
3.1.1. Impact value of sales volume 
The impact value of the sales volume is determined as the sum of the multiplications of the 
differences of the quantities of individual sales ids of the basic selling prices: 
 

 



Where it stands that: 
Qv - the value of the impact of deviations in sales volume 
qi1 - the amount of idents n sales in period 1 (e.g., realized) 
qi0 - quantity of idents n sales in period 0 (eg planned) 
pi0 - sale price of idents n in period 0 (example: when we determine deviation achieved with 
the planned, as a rule, we use the planned sales as a weightprice. 
 
3.1.2. The value of the impact of changes in selling prices 
The value of the effect of changes in selling prices is determined as the sum of the 
multiplications of the quantities of period 1 and the difference in prices in the original currencies 
weighted at the base of exchange rate 0. 
 

 
Where it stands that: 
Psv - the value of the effect of a deviation of selling prices on sales revenues 
qi1 - amount of idents sales in period 1 (e.g., realized) 
pi1 - selling price of the ident i in period 1 
pi0 - selling price of ident i in period 0 
fo - foreign exchange rate for period 0 (eg exchange rate) 
 
For the purposes of deeper analysis of variance analysis, calculations of deviations by major 
elements of the sales price structure are used. The algorithm is identical, only the values of the 
individual elements of the selling prices are applied instead of the values of the total selling 
prices. In this way, we can determine what impact the change in net selling price had, and what 
effect the change in part of the development price or some other part (element) of the sales price 
had. 
 
3.1.3. The value of the impact of foreign exchange rates 
The value of the impact of foreign exchange rates is determined as the sum of the differences 
in the multiplication of quantities sold in period 1 by the prices of period 1 weighted by the 
exchange rates of period 1 and period 0. 
 

 
Where it stands that: 
Fsv - the value of the effect of changes in foreign exchange rates on sales revenues 
qi1 - amount of ident sales in period 1 (e.g., realized) 
pi1 - selling price of idents k in period 1 
f1 - foreign exchange rate of period 1 for each change (eg realized) 
fo - foreign exchange rate for period 0 (eg exchange rate) 
 
The sum of the values of these three factors gives the value of the total difference in sales 
revenue over two periods: 
 

 



Where it stands that: 
S1 - Total revenue from the sale of period 1 (eg, realized) 
S0 - Total revenue from the sale of period 0 (eg planned)  
 

Table 1: Example of spreadsheet analysis of sales variance (program / product) 

Source: authors` work 
 
The quality and precision of analysis of the variance of the sales model depends on whether we 
apply an analytical or synthetic approach. In the analytical approach, the analysis of variance 
with the use of model variance analysis the calculation is based on the elements or factors of 
deviation by individual sales idents. Such an analytical approach, with the development of 
master data matrices (master data) ensures the highest quality diagnostics of any master data 
that is associated with the sales ident directly and indirectly. For example, we can determine 
how much a business result is affected by changes in the prices of individual products for a 
particular customer, and thus the sales manager for that customer. This creates arguments for 
negotiating with customers, but for realistically evaluating the achievement of individual goals 
(key performance indicators). The calculation with the use of aggregate quantities results in 
insufficiently precise diagnostics and gives an approximation of the influence values of 
individual variables in the analysis of variance. Namely, at the level of a group of sales ids (eg 
sales programs), we only have average values of the factors (variables) of a particular 
distribution. The problem is that there is almost always a different distribution structure, that is, 
a different weighting value (the amount of sales ids of a different structure). 
 
3.2. Direct material cost variance analysis 
This analysis of variance falls into the category of very demanding models, both 
methodologically and data-wise. The minimum requirements for a quality analysis of the 
variance of direct material and energy costs per sales are: 
 The master data system, the most important of which are: norms, classifications, pricing 

structures and organization; 
 Tactical plans (as a rule, annually and operationally), which provide a deep analytical 

structure and dynamic dimension (as a rule at the calendar month level); 
 Application of work orders in the production management and monitoring system; 
 A system of material goods business that provides all data on each input and output ident, 

and according to each work order, ie cost carrier; 
 Up-to-date, orderly, accurate and credible postings in analytical (material) bookkeeping and 

financial accounting. 
 
Direct material cost items are the most important part of the contribution margin. Since this is 
the position of the contribution margin, the calculation of the value impact using the relative 
values is methodologically determined.  



The value statement of the impact of a change in the share of material is determined as the 
product of the difference between the share of direct material (dm%) and the realized sales 
revenue. Material cost share (dm%) is the ratio expressed in% between direct material cost 
(Dmv) and sales revenue (S): 
 

 
Algorithm for determining the total value impact of direct material (value of total direct material 
cost variance analysis):  
 

 
Where it stands that: 
Bdv - Value impact of change in direct material participation 
dm% 1 - share of direct material cost in the sale of period 1 
dm% 0 - share of direct material expense in the sales revenue of period 0 
S1 - income from the sale of period 1 
 
The analysis of the variance of direct material costs is an analytical review of the deviations of 
two or more distributions, which, as a rule, represent specific periods. Most of the time, we 
make an analysis of the discrepancy between the realized and the planned or forecasted. 
However, it is often applied in the context of horizontal analysis and analysis of deviations of 
two or more periods in history (eg current period compared to the same period of the previous 
year).It is important to do these analysis always, even when the total direct material 
participation in the two periods is the same or similar. The reason is very simple. The same 
percentage of participation may result from a different combination of factors. For example, the 
assortment factor of sales can bring 2% positive effect, and on the other hand increased rejects 
and unfulfilled production savings can cause 2% negative effect. With a diagnosis like this one 
cannot and should not be calm, because the economy of production brings 2% pp of lost profits! 
The controller produces deeper analysis and is the main partner to the manager for adopting an 
action plan with elements of crisis management. And without applying the model of variance 
analysis, everything would look right.The structure of direct material cost variance analysis 
contains a number of factors that can, in different business combinations, affect the realization 
of discrepancies: 
 
 
 
 
 
 
 
Table following on the next page 
 
 
 
 
 
 



Table 2: Factors influencing the realization of deviations 
Group Factors  (variance analysis elements) 
Sales Assortment of sale  

Selling prices  
Sales price production  
Sales price of financing development 
Sales price of financing investment 

Financial Impact of exchange rates on sales 
Impact of the course on procurement 

Production and technology  Installation of regenerates 
Rejects in production 
Production savings  

Purchase Purchasing prices-suppliers 
Purchasing prices-logistics  
Purchase savings  
Purchase savings-prices 
Purchase savings-quantity bonuses 
Purchase savings-logistics 
New inputs  

Other Change of stock 
Mathematical gap  
Unknown 

Source: authors` work 
 
3.2.1. Direct material variance analysis - Impact of sales assortment 
The sales assortment represents the composition (combination) of different sales ids (products) 
in the total sales. Often the term "sales mix" is used in business jargon. It is very unlikely that 
in two or more sales distributions they may have the same combination of sales ids. As not all 
sales idents have the same price structure, then as a rule differences in the structure of the 
contribution margin appear. For example, higher sales of products with above-average materials 
input result in a lower contribution margin. And vice versa. The value of the impact of the sales 
assortment is determined as the difference between the multiplications of the weighted mean of 
two or more distributions (product combinations) and the distribution sales revenue 1 
(periods1). 
Algorithm: 
 

 
Where it stands that: 
Bdmv - the value impact of the sales assortment on the participation of direct material 
s1i -sale of ident sales i in period 1 (sub-totals 1) 
s0i -sale of ident sales i in period 0 (subtotals 0) 
dm% 1i - share of direct material cost (%) of period 1 for the product i 
dm% 0i - direct material cost share (%) of period 0 for product i 
S1 - income from the sale of period 1 
Bdm% - relative impact of sales assortment changes on material participation 



Table 3: Example of calculating the impact of the assortment of sales on material costs 

incurred 
Source:authors` work 

 
Interpreting individual columns: 
% mat. - participation of materials in the planned selling price 
m0%, m1% - unit (weighted) percentages of the planned share of materials by products whose 
sum gives the average material consumption 
gap% pp (g, n) - difference of unit percentages realized and planned in percentage points 
Bmav - the value of the impact of a change in the sales assortment on the share of materials 
sales gap - variance of realized and planned sales in absolute terms 
S1 - first semester 
 
3.2.2. Direct material variance analysis - Impact of changes in foreign exchange rates 
The value of the effect of changes in foreign exchange rates is the sum of the values of the 
effects of changes in foreign exchange rates on sales revenues and the effect of changes in 
foreign exchange rates on the cost of direct material (exchange differences in purchases). 
 

 
The value of the effect of changes in foreign exchange rates on sales revenues on the share of 
direct material costs It is determined as the product of the value of the impact of changes in 
sales prices (Pv) and the planned share of direct material cost corrected for the percentage of 
assortment impact. Algorithm: 
 



Where it stands that: 
Bdfsv - effect of foreign currency exchange rate changes in sales revenue on share of direct 
material cost 
Fv - Impact value of the impact of changes in foreign exchange rates on sales revenues  
dm% 0 - direct material cost share (%) of period 0 
Bdm% - relative impact of sales assortment changes on direct material cost share 
 
The value of the impact of changes in foreign exchange rates on direct material costs (foreign 
exchange differences in purchases). It is determined by multiplying the amount of consumption 
of direct material ids and multiplying the difference in the purchase prices of distributions 1 
and 0 (eg realized - ate of foreign 
currencies in distribution 0 (eg plan). 
Algorithm: 
 

 
Where it stands that: 
Bdfnv - the value of the impact of changes in purchase prices on material participation 
i - unit ident k 
Qn - quantity of purchase  
pn1 - purchase price of direct distribution material 1 (period 1) in original currency 
f1 - foreign exchange rate for period 1 (eg realized exchange rate for direct material 
consumption) 
fo - foreign exchange rate of period 0 (eg exchange rate) 
 
3.2.3. Direct material variance analysis - other impacts 
For other influences (o): Installation of regenerates, Rejects in production, Production savings, 
Purchase savings, Purchase savings-prices, Purchase savings-quantity bonuses, Purchase 
savings-logistics, New inputs a unique algorithm is applied. The impact on the cost of direct 
material is the product of the difference between the relative values of the distributions (share 
in% of individual impact in relation to sales revenues) and realized sales revenues. 
Algorithm: 
 

 
Where it stands that: 
Bdmoi - Value of other impacts on direct material cost share 
Ui1 - Impact value i in distribution (period 1) 
S1 - Sales revenue in distribution 1 (period 1) 
Ui0 - Impact value i in distribution 0 (period 0) 
S0 - Sales revenue in distribution 0 (period 0) 
 
3.2.4. Analysis of direct material variance - specific effects of changes in production inventories 
The effect of the budget change of inventories of work in progress and finished goods 
(production inventories) on the share of direct material costs exists when the structural model 
of the calculation of inventories change is not applied.  



The impact of the calculation of the change in production inventories on the cost of direct 
material is the multiplication of the difference between the relative values of the distributions 
(share in% of individual impact in relation to sales revenues) and realized sales revenues. 
Algorithm: 
 

 
Where it stands that: 
Bdpz - the value of the impact of production inventory change  
zdi1 - share of direct material value in the value of product inventories i in distribution 1 (period 
1) 
Zi1 - value of product inventories i in distribution 1 (period 1) 
zds -standard amount of direct material value share in product inventory value 
S1 - Distribution revenue 1 (Period 1) 
Si1 - Product sales and distribution revenues 1 (Period 1) 
 
The incorrect statement of contribution margins will occur, as a rule, if we report a change in 
the value of inventories by function expenses based on some standard parameters. 
For example, when 60% of the cost of direct material in the cost of inventory is predefined, and 
65% of the cost of direct material is realized, the effect of 5% pp will be erroneous. This part 
may be mistakenly "shifted" to eg indirect labor costs. Therefore, it is recommended to work 
with a structural model of the calculation of the value of production inventories. 
 
3.2.4.1. Mathematical gap 
This influence should be determined, as changes in material participation can also occur when 
all other impacts are "at zero". Namely, changing (+/-) the dividend and divisor for the same 
nominal amount, without any other changes, the quotient changes. For example, if the sales 
price from 100 is increased to 101, and for the same amount the purchase price is increased 
from 50 to 51, then the share of materials is no longer 50% but 50.5%. 
 
3.2.5. Unknown  
As a rule, the sum of individual impacts will not produce 100% impact, and in that case we 
classify the difference as unknown. Of course, this number should not be  
significant (not more than ± 0.1%). 
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Table 4: Example of recapitulation of material cost variance analyses 

06 gg  June next year 
S1 gg  first semester of current year 

kkn -  in thousands of kn 
Source: authors` work 

 
On the basis of such diagnostics, the determination of therapy is outlined, which is expressed 
in the form of a plan of corrective measures, that is, a flax of continuous improvement, ie an 
Action plan (see the example below). 
 

Table 5: Example of Action Plan  (Control tower) 

 
Source: authors` work 



4. CONCLUSION  
Applying quality analysis of model variance in deviation analyses is of great importance in the 
process of managing and making decisions aimed at achieving the set goals. The lack of quality 
analysis of deviations results in poor diagnostics, which consequently results in poor therapy, 
that is, a poor action plan of corrective and improvement measures. And without proper therapy, 
the achievement of goals becomes only uncertainty and coincidence.The quality of model 
variance analysis in deviation analysis depends on IT solutions, and in particular on the quality 
of the database structure, as well as an orderly and up-to-date system of cost accounting, 
financial and managerial accounting. This is why controlling, as part of its process of 
continuous improvement, must: 
 constantly develop its ability and skill in business diagnostics and concentrate creatively in 

developing and applying model variance analyses; 
 be the moderator and catalyst for the development and implementation of orderly processes 

based on modern IT solutions with the use of a basic approach; 
 be an accounting partner in the development of models and solutions in managerial, 

financial and cost accounting. 
 
The excellent partnership of controlling, accounting and informatics creates the conditions for 
timely and quality diagnostics, which is crucial in maintaining and improving the company`s 
health bulletin. 
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