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A MANAGEMENT INFORMATION SYSTEM 
FOR A BROILER HATCHERY 
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D. K. LE PAGE 

Department of Agriculture, Christchurch 

SUMMARY 

This paper presents a generalized concept of an MIS and amplifies 
some of the main points with examples from the procedures used 
in a hatchery system. Details are given of some of the techniques 
adopted: some of the practical results from the use of the MIS are 
discussed, and suggestions made for further developments which 
could be applied to a total broiler system. 

THE planning and control of organizations through the 
use of data has developed rapidly over recent years in 
business and industry because of developments in com- 
puters, statistical methods, and operations research tech- 
niques. The integration of these methods into a communi- 
cation system for management to plan and control the 
organization has been dubbed the “Management Inform- 
ation System” (McRae, 1971). 

An interest in communication and computers led the 
writers to build a very simple management information 
system (MIS) for a Christchurch broiler hatchery in order 
to gain experience in designing systems for agricultural 
situations. The development of the system originated from 
a request to computerize a forecasting calculation which 
the hatchery .had been using. Figure 1 gives a brief des- 
cription of the broiler operation under consideration. 

The hatchery imports meat-producing stock from an 
Australian hatchery. There are two lines of imported 
grandparent stock which are multiplied up to produce 
parent stock. These lines are crossed to produce day-old 
chicks which are sent to contract growers. The contract 
growers form the only component in the system which is 
not part of the one company, though the growers are an 
integral part of the system. They buy feed from the mill 
and the cost of the day-old chicks is deducted from the 
returns for each batch of 8%-week-old broilers sent to the 
processing plant. The contract growers require 2.5 kg of 
feed for every kilogram of liveweight produced. The pro- 
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FIG. 1: Flow diagram of the broiler operation. 

cessing plant produces 1.1 kg (2l/2 lb) frozen chickens 
which are sent to the wholesale store where they are kept 
under refrigeration until ordered by retail outlets. 

The fact that nearly all the components are part of one 
organization means that there is considerable scope for 
the use of data to plan and control the production and 
marketing of broilers. 

DESIGN CONCEPT OF AN MIS 

An MIS is often thought of as a computerized approach 
fomr communicating with a data store. For example, the 
travel agent clerk types in the flight number to an on-line 
central computer and her terminal prints out the free 
space available. She then types in the passenger’s name 
and this is stored on the computer’s disc, the free space 
being reduced by one. 

Though it is not essential, an MIS usually requires a 
computer. Two components are usually required beyond 
a data bank and a method of accessing it. These two com- 
ponents are the statistical bank and the model bank. 
Without these two components, the computerized MIS 
may overload the manager with information that may 
have very little practical significance to him for making 
decisions. Both co8mputerized and non-computerized in- 
for;;ation systems have a reputation for this fault (Ackoff, 

Figure 2 shows the MIS for the hatchery, based on the 
concepts of Montgomery and Urban (Montgomery, 1970). 
The design includes four internal components: A display 
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FIG. 2: An outline of a management information system. 

unit, a data bank, a statistical bank, and a model bank, 
and is referred to by the authors as a decision-information 
system which interacts with two external components, 
the manager, and the environment. 

The data bank provides the capacity to store and 
selectively retrieve data which result from monitoring the 
external environment. The data bank must also have the 
capacity to “clean” incoming data so that exceptional 
records are checked critically by management before being 
stored. 

The raw data from the data bank may be displayed 
(via the display unit) directly to the manager, but to pre- 
vent data overload the manager will usually require data 
which have been analysed by statistical procedures. The 
procedures can vary in complexity from the simple esti- 
mation of means and standard deviations to multi-variate 
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analysis. These procedures are stored in the statistical 
bank. Newly generated parameters also can be stored back 
in the data bank (Fig. 2). 

The model bank contains procedures for making de- 
cisions. The models, which represent the environment or 
some part of it, attempt to predict the outcome of a course 
of action. The model output results are displayed to the 
manager who makes a decision. A model for estimating 
the expected production of future daughters of a progeny- 
tested bull is a simple example. The model bank may also 
include routines for optimizing decisions. Simple decisions 
can be transmitted directly to the environ,ment without 
going via the manager. Some feed mix problems can be set 
up as linear programming models and the results auto- 
matically transmitted into instructions for ordering and 
mixing. 

Predictions from models must be checked against prac- 
tical results and so model generated data must also be 
stored in the data bank (Fig. 2). Models are useful for 
determining data requirements and hence the all import- 
ant connecting line between the manager and the environ- 
ment reuresenting requests for experiments and added 
data collection, 

Information systems are dynamic. They grow and 
change as information technology and the environment 
change. However, the Montgomery and Urban design is 
useful because of the tendency for specialists to be more 
concerned with their own area (data storage, statistical 
method, operations research) without consideration of the 
system as a whole. Data which will never be of any use 
for making decisions are often collected. Complex statisti- 
cal procedures are sometimes applied for their own sake, 
and models are designed without data. Thinking in terms 
of an information system gives an integrated approach to 
building an MIS. 

THE HATCHERY MIS 

The present hatchery MIS is a humble example but 
amplifies soNme of the main ideas in the Montgomery-Urban 
design. The hatchery consists of 8 sheds of laying birds. 
Their eggs are incubated in a plant with a capacity of 
30,000 day-old chicks a week. A shed is stocked with 3,000 
“point-of-lay” pullets and usually stays in production for 
36 weeks. The shed has a minimum rest period of 3 weeks 
before starting another cycle. 
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The main elements of the informatio’n system are: 

(1) 

(2) 

(3) 

To monitor numbers of birds, egg-laying percentages, 
hatchability, and mortality. Records come in monthly 
to Lincoln College (data bank). 

To make continuous estimates of the parameters for 
these variables (statistical bank). 

To predict the total number of day-old chicks pro- 
duced by the hatchery each week for a year ahead 
given the pattern of shed use decided on by the 
manager. This pattern is determined by the length of 
time the shed stays in production and the length of 
the rest period (model bank). 

These jobs are done with a small 8K 1130 IBM com- 
puter. 

If the predicted production is below the demand for 
day-old chicks, then the possible decisions the manager 
can make are: (a) Re-schedule the pattern of shed use; 
(b) Experiment with feeds, disease control etc. to raise 
production parameters; (c) Build more sheds. 

Some techniques used in building this simple system 
follow. 

CUSUM CONTROL 

A forecast is calculated each month for each key vari- 
able (such as laying percentage) for the birds in each shed. 
If the actual egg-laying percentage has deviated signifi- 
cantly in one direction from the forecast level, then 
management should know. The deviation from forecast 
may indicate disease of feeding problems o,r simply errors 
in the records. 

The cusum method keeps a running cumulative sum of 
deviations from forecast. If the system is out of control 
or the forecasting method is not adapting quickly enough, 
then the cumulative sum of deviations steadily increases. 
If the cusum exceeds a me-defined limit, then a signal is 
sent to management to have a close look at the basic re- 
cord and the forecast. The system operates according to 
the principle of “management by exception” both the 
forecast and the data being accepted unless the cusum 
control scheme indicates otherwise. 

The calculation of simple cusum as applied to egg-laying 
percentages is shown in Table 1. 

The great advantage elf cusum methods for controlling 
forecasts based on past history is that the method is very 
sensitive to changes in the process. 



128 McARTHUR AND LE PAGE 

TABLE 1: CALCULATION OF CUSUM FOR EGG-LAYING 
PERCENTAGES 

Month Forecast Actual Error Cusum 

1 50 47 -3 -3 

2 48 41 -7 -10 

3 46 40 -6 -16 

4 44 38 -6 -24 
- 

Harrison and Davies (1964) have published a control 
scheme which can be operated with minimum demands on 
computer storage; the writers have adopted this scheme. 

EXPONENTIALLY WEIGHTED MOVING AVERAGES 

The exponentially weighted moving average is a con- 
venient statistical method for routing forecasting (Winters, 
1960) and has been applied to forecasting egg-laying per- 
centages and hatchability for each month of lay. The basic 
procedure for each month is to calculate: 
New forecast = (1 - a) old forecast + a actual.0 < a > 1 

This simple forecasting system has three advantages. 
First, it requires a minimum of storage space. In design- 

ing a data bank, the relationship between the cost of 
storage and speed of access has to be considered. It is 
cheap to keep data on cards but time-consuming to get 
at them. It is usually more expensive to keep the data on, 
a disc but here they are quick to find. The hatchery MIS 
has basic data on cards and updated parameters on the 
disc. The new forecast just replaces the old forecast on 
the disc by applying the formula just given. 

Secondly, using exponentially weighting moving aver- 
ages means that all historical data contribute to the new 
forecast but the most recent data have the largest relative 
influence. The sensitivity of the forecast to current data 
can be adjusted by either choosing high values of a (say, 
0.3) for ~‘ne~vous” forecasts which adjust rapidly to’the 
current picture or low values of a (sav, 0.1) for “stable” 
forecasts which do not adjust so rapidly. 

Thirdly, the correctio8n for stage of lay can easily be 
incorporated into the forecasting system (see Winters, 
1960). 

The hatchery MIS also uses exponentially weighted 
moving averages to estimate the standard deviation of 
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forecasts for laying percentages and hatchability by a 
method recommended by Brown (1959) : 

New mean absolute deviation = (1 - a) (Old mean abso- 
lute deviation) + CL (cur- 
rent deviation). 

The standard deviation is equal to 1.25 times the abso- 
lute deviation-assuming that deviations are normally dis- 
tributed. These standard deviation estimates make it pos- 
sible to estimate the uncertainty associated with the pre- 
dictions from the model. 

THE BASIC MODEL 

The estimates derived continuously from these pro- 
cedures are fed into a model for estimating the number of 
day-old chicks k weeks ahead for each shed. The predicted 
number of birds (Nk) in a shed is, 

where Y is the death rate and N, the number of birds in 
the shed now. 

By applying the appropriate laying percentage and 
hatching percentage, the predicted number of day-old 
chicks for each week for the whole hatchery is rapidly 
calculated once a month-a calculation which was only 
done annually before computerization. The forecast runs 
a Year ahead. 

The variance of the prediction is also calculated using 
the standard deviation of the forecast errors, and com- 
bining the variances from several sources. It is hoped that 
uncertainty measures associated with the predictions will 
give some guide to the manager as to the risk he runs in 
his planning. 

MANAGERIAL RESPONSE 

Since this program has been in operation, the laying 
percentages on the farm involved have been falling and 
the manager has perceived the extent to which they have 
dropped immediately. By comparing the output of the 
program with his original budgeted estimate, he can see 
the extent to which his production will fall later in the 
year compared with what he had anticipated. 

Without the computer output, it is doubtful if the neces- 
sary hand calculations would have been done. The MIS 
output resulted in the manager making a quick diagnosis 
of declining laying percentage and an early assessment of 
the consequences. 
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The hatchery is now experimenting with different feed- 
ing techniques to improve the position. Any improvement 
will show up in the MIS as it occurs. 

Because the program prints all output figures for each 
shed, the manager is able to use one or more sheds for 
trials and compare its output with the others to obtain an 
indication as to whether his changes have significantly 
raised or lowered laying percentage. 

FUTURE POSSIBILITIES 

Before suggesting more sophisticated possibilities for 
improving the MIS it should be made clear that setting up 
even such a simple system as this took considerable time 
(many of the problems arose from the small size of the 
computer and the “exceptions” associated with real farm- 
based data). While the broiler company could well attempt 
to extend the MIS to cover the operation of the broiler 
system as a whole, the quantity of programming and staff 
education required would be considerable. A large com- 
puter would also be needed. Such an extension would need 
to be gradual. Some future possibilities are : 

(1) An econometric model to analyse past sales and other 
economic data and to predict monthly sales up to a 
year ahead. 

(2) A production scheduling program to optimize the 
seasonal nroduction of broilers, balancing the cost 
savings of level production against the costs of cool 
storing seasonal surpluses. This model would deter- 
mine the best pattern of seasonal production, 

(3) A sales analysis to indicate marketing performance- 
and-possibilities for broilers. 

(4) A technical and economic analysis of the contract 
growers’ operations to identify their problems early 
and provide a basis for negotiations. 

(5) A shed scheduling program for the hatchery to deter- 
mine the optimum time for each shed to remain in 
production without re-stocking to meet annual pro- 
duction targets for day-old chicks through the year at 
minimum cost. Currently this planning is done by the 
manager. It could be done by computer with a better 
result. 

(6) A least-cost feed mix program combined with experi- 
mental evaluation for the feed mill. 



MIS FOR BROILER HATCHERY 131 

(7) Continuous budgeting and control of all the com- 
ponents of the system to check on profitability of the 
operation. 

These suggestions for the development of the broiler MIS 
will require the collection, storage and statistical analysis 
of much more data. While this is a fertile field for the 
application omf mathematical methods, initial experience 
confirms the wisdom of building a very simple MIS first 
for decisions which need to be mad& Once confidence 
between manager and MIS grows, more can be added. 
This is a better approach than swamping management 
with an over-abundance of irrelevant information on 
computer printouts. 
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