
DNAP:  DENHAM NASH ALLOCATION AND PLANNING 

 

THE REQUIREMENT 

 

Circulation Management has at its core the need to answer three key questions on each issue of its newspaper or magazine. 

 How many should we be printing? 

 Where should we send them in order to maximize our sale? 

 How well did I do with the last issue? 

 

HOW MANY?  The first question is almost certainly a joint decision of the distributor and the publisher and will depend on a 

number of factors including an analysis of recent demand, planned promotions, editorial content, and seasonal fluctuations.  

The relative weight of these factors will depend on the type of publication but there is an increasing trend for publishers to 

take a more marketing led stance.  This has then led to a ‘top down’ rather than a ‘bottom up’ requirement for everybody in 

the supply chain.  The time when publishers just added up orders from their outlets has practically vanished.   

DNAP provides key decision support in terms of demonstrating relationship between supply and sales, in analyzing results of 

promotions/seasons, and enabling allocation to be based on the optimum distribution of a fixed amount of copy. 

WHERE SHOULD THEY GO?  A traditional approach would involve measuring sales from each outlet and allocating  a quantity 

equal to expected sales+ a percentage allowance for waste..  This is, of course, hopelessly simplistic and the requirement is 

now to 

 Allow for historic stock-outs 

 Measure and allow for different levels of variability in demand 



 Meet for differing availability requirements for key customers 

 Handle specific promotions in selected outlets. 

All of this is impossible without a sophisticated computer system that takes account of all these, often conflicting, 

requirements.  DNAP handles all this by virtue of its detailed outlet level model that enables availability and variability to be 

blended with a wide range of user inputs to obtain the optimum allocation from the copy available.   

HOW WELL DID I DO?  There is a seeming insatiable demand for statistics on availability and waste from the retail outlets- all 

analyzed by any criteria available.  DNAP provides these in a simple form that enables the overall picture to be gained with the 

minimum of effort.  What it does provide in addition is the ability to calculate the probable ‘lost sales’ from any distribution’.  

DNAP is able to calculate for each outlet that sold out, what would have been the likely sales if it had been given more supply.  

This lost sales analysis is an important indicator and can show management the results of under and over supply in easily 

understood terms.  It nearly always shows how overall availabilities over 80% are unnecessary! 

(What the system does not provide is the frequently found reports that show outlets that sellout at a given frequency.  These 

reports are almost always unhelpful and lead to poor decision making as staff react blindly to the random cases of apparent 

‘undersupply’). 



DNAP METHODOLOGY 

 

The core of the unique DNAP methodology is a set of agent-level statistical models identifying the average level and pattern of 

variation of demand. DNAP uses a specially developed mathematical technique to build these models from recent agent-level 

supply and sales history, taking proper account of sold-out issues for which the true demand is not known precisely.  

 

These models, used within a specialised search algorithm, are the key to developing optimised retail allocations of copy to 

maximise the total sales achieved by an issue from the total copies supplied.  DNAP produces these allocations ‘top down’ for 

a given total supply quantity, or ‘bottom up’ to a given target availability or waste level.  

 

The models also allow potential sales levels and availability for a range of total supply volumes to be modeled with 

considerable precision. This provides powerful tools for use in commercial and marketing policy formulation, and allocation 

performance measurement. 

  



DNAP SETUP 

 

DNAP is a mathematical model of the distribution chain and as such has to be set up in such a way that it accurately reflects 

‘reality’ and produces forecasts and allocations that reflect user requirements. 

It does this by getting the user to maintain general system parameters (which tend to be locked once set) and constraints 

(which are constantly changing). 

Examples of parameters are: 

 The criteria for considering a sale to be out of pattern 

 When to stop supply to an agent 

 What weight to put on recent as distinct to old sales 

Examples of constraints are: 

 Minimum target availabilities for selected agents 

 Restriction of supply to small volume agents 

 Ring-fencing supply to specific agents 

 Applying uplifts to support promotions 

 Adjustments for seasonality 

Constraints can be  

 Globally specific (always applied)   

 Title specific (always applied to a title)   

 Temporary (just applied to an issue) 



There is no limit to the number of these constraints that can be applied.  Care must be taken however to maintain a sense of 

balance especially where supply is fixed.  For example, high availability for a particular set of outlets can lead to starvation of 

others. 



DNAP SYSTEM OUTPUTS 

THE PLANNING TABLE (FIG1) 

 



Planning tables are a key feature of the system and show management the relationship between: 

 Supply 

 Sales 

 Availability  

 Efficiency 

 Circulation contribution 

 

They are designed to enable management to choose a supply level that will meet their chosen circulation objectives. This may 

be availability, efficiency, or circulation profitability.  For the first time they can clearly see the relationship between supply 

and sales and know what is likely to happen if they increase or decrease the print order.  In general we choose the quantity 

based on being able to achieve a given availability objective which we know will produce near to maximum circulation 

contribution.  The actual DNAP allocations are then based on the optimal distribution of this chosen print order. 

Method of calculation: 

 The tables are calculated by looking at what has happened over selected historical issues and building up a pattern of 

demand for each agent.  This pattern is defined by a mathematical function that takes account of sell-outs, firm sales, 

casual sales and volatility in demand.  The system filters out results which are out of pattern before calculating the 

parameters. 

 

 The table is a calculated average that can be expected.  Individual results will vary around this figure but in all our 

work we have observed a close correlation between the predictions of the table and actual results.   

 



THE PERFORMANCE TABLE (FIG 2) 

 



The standard system performance report shows, for a particular issue; 

 

 How the quantity actually distributed compares to either the quantity that will maximise contribution, or the quantity 

necessary to achieve a given level of availability (Target) 

 

 How the sales actually achieved compare to the sales that would be achieved with optimum allocation.(Expected) 

 

These figures are all derived from the planning tables that show the relationship between supply and sales and contribution. 

As such they are averages calculated from the base issues and sometimes a particular issue can sell more than average. Also it 

is useful to know where any sales shortfalls are occurring in a particular issue.  A more detailed analysis is provided by the 

SALESEST report as shown below 

  



SALESEST REPORT (Fig 3) 

 

 

 
 

This report is a detailed agent by agent report on a historical issue. The output is produced in the form of an EXCEL 

spreadsheet with a row for every box in the selection, and main columns as follows: 

 Box /Agent Description 

 Depot/Edition 

 Sales History 

 

 IN GREEN- 

 Actual supply for the issue  

 Actual sales for the issue 



 Expected box demand – This is the actual sale, if system did not sell out. or the calculated demand based on both 

history and the reference issue 

 Estimated lost sales – In sold-out boxes this is the expected demand minus the actual supply and gives an estimate of 

the sales lost due to stock-outs. 

 Number of stock-outs 

 

 IN YELLOW- 

 What the system would have supplied for that issue 

 Supply difference with actual 

 Estimated sales that would have been made by the system 

 Difference between actual and theoretical 

 Estimated stock-outs for theoretical allocation 

 

The report shows us the important figure for estimated lost sales in each box (this can be totaled for any criteria) and also how 

the actual allocation would compare to the system allocation.  As an extension to this, we can test the effect of different 

supply quantities on both waste and availability. 

  



ALLOCATION REPORTS 

 

 

The system enables the user to allocate in one of three ways: 
 

 A given quantity (the most common method) 
 

 To meet a given level of availability 
 

 To meet a given level of waste 
 
In each case the system will distribute copy amongst outlets so that sales will be maximized, taking into account all the 

numerous constraints that need to be applied.  The output from this process is presented to the user in the form of a ‘live 

report’ which can be reviewed and if necessary modified before the plan is committed to dispatch.  The system can display the 

results of the allocation process in a variety of ways. The examples shown here are first a simple allocation by retail outlet and 

then a summarized allocation where the quantities are defined at an intermediate depot level. 

 

The allocation reports are designed to be easy to use.  The sort order shown reflects descending change since a defined 

reference point, and stockouts and unusual historic sales figures are highlighted.  In practice a user would examine just large 

changes to check that there had not been any changes of circumstances that warranted a manual over-ride to be applied. 



AGENT LEVEL ALLOCATION REPORT (Fig 4) 

 

 

.  

 



This report shows the supply and sales history for each agent -identifying where it has sold out or where the sales are out of 

pattern. It shows if any constraints have been applied to that agent, the current supply figure and the suggested supply for the 

planned issue.  This suggested supply can be amended by user modification of the figures, details of these changes are shown 

in a counter at the top of the report.  When the allocation has been checked it is then posted off to update the main dispatch 

system. 



DEPOT LEVEL ALLOCATION REPORT (Fig 5) 

 

 

This works in the same way as the previous report but produces as output total figures for a depot or wholesale House. 

 

 
 

 

In this case changes would be applied to a depot supply.  It would be used in cases where the initial allocation is made to a 
house/ depot and where the depot then handles the detailed retail allocations. 



KEY PERFORMANCE INDICATOR (KPI) REPORTS (Fig 6, Fig 7) 

 

 
 

(Note:  The free and all columns on this report enable the user to distinguish between all the agents and those with 

constraints on them) 



 
 

These reports provide performance information for each title in terms of Availability, waste, waste % and estimated sales 

potential.  These reports can be produced for any of the criteria specified in the data.  Output is to an EXCEL spreadsheet 

which can then be used to produce tuned reports and /or graphs as required.   



PROFILE REPORT (Fig8, Fig 9, Fig 10) 

 

 

This report presents the sales history in forms designed to help to identify trends and seasonal factors which may apply.  The 

system will show for any combination of Agents: 

 

 Graphs showing total supply, total sales, total waste, % waste, and availability. 
 

 Moving averages of sales covering a user-specified set of data point counts  This smoothes out the effects of short term 
fluctuations allowing trends to be seen more easily. In particular, for seasonal sales patterns, the moving averages over 
a data point count equal to the seasonal cycle will show the underlying trend with seasonal variations removed. 

 

 Profile factors of sales covering each of the data point counts set by the user when running the report. For each issue 
these are the ratio of that issue sales to the moving average for the immediately preceding issues,  e.g. for a data point 
count of 5 issues the value shown in the row for issue 6 will be the ratio of issue 6 sales to the average sales for issues 1, 
2, 3, 4, and 5. These factors are helpful in forecasting the sales of the forthcoming issue taking account of recent issue 
sales and seasonal patterns. 

. 
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BENEFITS OF USING DNAP 

 
 
The benefits that can be derived  from the system are usually easy to quantify.   
 
Most commonly they can from one or all of: 
 

 Reduced waste 

 Reduced clerical effort 

 Increased sales 
 
WASTE The major factor in the generation of waste is the setting of excessive print quantities.  Not clearly understanding the 
realtionship between supply sales and circulation profit leads to unneccessary supply.  DNAP provides the information to 
ensure print orders are set correctly.  The other factor is the quality of the allocation. Flooding some areas and starving others 
(comparatively) is a poor way to use the avaialble copy. Again DNAP ensures the distribution is made in an optimal way.  It 
should be pointed out that the importance of allocation increases as supply is reduced.  The only reason that poor allocation 
systems are commonly used is that there is so much copy available that nobody goes short! 
 
 
REDUCED CLERICAL EFFORT  The daily checking of thousands sof outlet/title combinations is impossible without a formal 
computer system.  By producing high quality allocations that can be trusted, along with exception reporting for manual 
checking of ‘out of pattern’ results, DNAP enables this work to be carried out in a fast and efficient way.  Clerical savings are 
the easiest benefit to show from the system. 
 
INCREASED SALES. The efficient allocation of copy will lead to reduced stockouts and the chance to increase sales. In practice 
this is the least likely quantifiable benefit as publishers often run at very high levels of waste and opportunies for extra sales 
are limited.  Benefits only arise when allocations are seriously out of order. 
 
 
DNAP is always implemented on the basis of being able to achieve hard financial benefits.   Payback on investment is usually 
within a year or less.  



TECHNICAL BASICS 
 
 
LANGUAGE The core algorithms in the system are written in C.  The PC shell has traditionally used a MS Access database with 
major routines written in VB with a mixture of custom and EXCEL outputs.  The current version is written in VB.net running 
within the .NET environment.  The database is Microsoft SQL Server Desktop Engine (MSDE). 
 
 
DESKTOP. Desktop systems can be run on any normal modern PC with MS Windows 2000 and MS Office 2000 or later. 
(Including MS Vista and Office 2007).  Allocation speed is dependant on processor performance and the more powerfull the 
processor the better especially in cases where allocations are required on more than 10,000 agents.  A typical allocation is 
performed at the rate of 300 Agents/sec on a good office PC. 
 
 
INTERFACES The system gets its data from the main customer database that holds detailed sales history and outlet details. It 
will import thios data in flat files and then, after allocation runs, return results to the main system in a similar way.  



  
 


