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Chapter 20 

Katarzyna Szołtysee, Szymon Dziuba2
, Albagdadi M. Saat:f 

THE POSSffiiLITIES OF APPLYING STATISTICAL METHODS 
TO THE PROCESS OF ENHANCING QUALITY MANAGEMENT 

OF CIDCKEN FODDER PRODUCTION 

20.1. Introduction 
One of the most e sential problems that each enterpri e face is the uncea ing 

drive towards perfection manifesting itself in the highe t pos ible quality of the good 
produced. Today, when competition in each and every branch of economy i far mor 
pronounced than ever before, it i indeed the quality of the finał produet which help 
earn and maintain a table and fixed position on the market. Such tatu qu 
indi putably stems frorn the fact that quality signifie efficiency, reliability, durability, 
compatibility, that i , the overall characteristic of produet which decid about it 
capacity to satisfy acknowledged and confirmed, a well a exp cted need [20.11]. 
That strongly proves that decisions pertaining to quality management, in particular 
during the proces of quality directing, mu t be in all circum tances taken relying on 
facts from the past, the present and also with regard to foreca ts carried ut on the 
basi of the fac . Since the variable taking part in the pr ces of quality directing 
are chance variables, the stati tical method play an e ential role here [20.3]. 

Stati tical Quality Control as a discipline of the technical academia has been 
developing in the United State ince the beginning of the 20th century. Tbe Bella 
eoncero was an unquestionable pioneer in the field. What prompted the emergence of 
this discipline wa the growth of mass production mo tly in el ctro-tech and 
electronic indu trie . Statistical melhod were the main tool of quality eontroi during 
World W ar n w hen military requirements necessitated a ma production of a variety 
of goods [20.5]. 

20.2. Metbods 

Stati tical methods of quality eontroi include also Fail A essment Method 
FAM. It is the main objective of the proposed thesi to devi e and pre ent an up-to­
date conception of modern sy tern of deci ion-making assi tanc and quality 
management by the term of Management Fail System (FAM). 

At the core of the system r ferred to as Management Fail System (MFS) from 
this point onwards lie two particular methods, al o described in a book under the same 
title: 

Hellwig' multidirnensional analysis method, 
Fail Assesment Metbod (FAM), 
Bellinger' multicriterion as ssment method [9]. 
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Devising a decision-malcing assistance and quality management sy tern in the fodder 
indu try was rend red po sible owing to th application of: 

Poll que tion as the main source of information regarding 
the chieken farm ' actual production re ults and as an a essment of the 
fodder pr duc practical feature . The poll consi ted of 4 basie que tions. 
On the basis o f information from 30 ~ dder keepers ( 4,000 - 8,000 bird ), 
the following characteristics have been deterrnined: 

l. Egg pr ductivity (the number of eggs per month), 
2. Therapeutieal ffieiency (lo s in floek), 
3. Expiry date o f the produet, 
4. The market priee of the produet [20.2, 20.6 20.7, 20.8]. 

A multidimensional stati tieal analysis, ineluding Wrocław taxonomy and 
Heliwig s mea ure, which enables constructing products' development level 
assessment [20.1, 20.4, 20.9 20.10]. 
Laboratary method: in the eour e of the earried out experiments several 
addition to fodder mixes were applied, in aceordanee with the norms in 
motion that govern the making o f a fodder formula [20.7, 20.8]. 

20.3. Methodołogy 

The main objeetive of the proposed ystem of decision-making assistance and 
quality management Management Fail y tern (MFS) i to warn and monitor the 
produets' quality level . 
A reliable quality eontroi entail the asse sment of the products' qualititative features 
of products and grouping them into classes of development-differentiated produet . 
The es enee of problem-solving in the MFS y t m does not eonsist in a direet 
applieation of any of the popular multieriterion and multidimen ional analysis 
metbod , but in a unifieation of these methods in to a eoherent whole. 
The pre ented system i s made up of three phases: 
Phase I: The foundation and eonditions of quality management system (for 

departments and produets) are defined. 
Phase ll: The aetual eondition of exi ting companies i defined. 

Phase ID: A complex a essment of the level f quality management 
is carried out 

With the aid of the MFS sy tern the level of the produc ' development may be 
assessed at any given moment; moreover, at each stage it is possibl to determine 
whether measure value of elements (indicators) fixed with aeeordance to tbe 
experts' requirements cali for a verification of products utiłized in varying 
environments. 

The MFS sy tern take account not only of the pre ent-day reality but al o of the 
immediate conditions of the products' quality improvement through an identification 
of quality eharacteristie and the pos ibilitie of the latter' measuring, with the aim 
of determining the desired values for each of the products' quality characteristic in the 
condition and environm nts analy ed [20.7 20.8, 20.9]. 
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Fig. 20.1. Products' quality according to laboratorial research studies. 

Source: Setf-summary of the Autbors 

Since the MFS System postulates eon tant vigilance of developmental l ve] in 
terms of Quality, it is congruent with reality and cxp e 
an exploratory asset in laying down guideline for the direction and iz 
o f ISO standards in the giv n conditions. 
The identification o f fodd r ingredients 
For the calculations proces , only the basie information is ufficient: 
l. Information obtained from poultry keeper on the practical fi ature uch as: 

egg productivity CWl (the number of egg per month), 
therapeutical efficiency CW2 (the lossin flock), 
expiry date CW3, 
market price of the produet CW4. 

2. The informati n obtained from the producers on the factor affecting practical 
feature of fodder : 

fiber eontent F l, 
antibiotics, vitamins andlor other pharmacological elernents eontent F2, 
pr servatives (formie acid emulgators) eontent F3, 
ynthetic ingredients eontent (premixes) F4. 

The cau e-effect relation between the above-presented decisive features C and factor 
F which condition them ha been formulated a foli ws: 
F, =f ( C1 ); F2 =f ( C2 ); F3 =f ( C3 ); F4 =f ( C4 ). 
There can be no denying that in order for these independent variabies to r ach a 
uitable level it i essential that they undergo variou technological pr ce se whose 

aims are to name a few, increasing the productivity of egg or decreasing lo e in 
flocks. Thi , in turn, improves the results of the chicken farm' s activity, ensuring at 
the same time that the keepers will continue to purcha e fodder prepared by a proper 
producer. Owing to this, only the fodders presented in pictur 3 have been deemed 
uitable to perform the role of the independent variables. It can be xpected that the 

richer fodders are in fiber and the more proper amounts of pharmacological elements 
they contain, the bigger i egg productivity and the smaller the lossin fl ck which all 
amounts to better r sults at chicken battery farms. 

In practice the vast majority of these parameter is cło ely interrelated with one 
another. Frequent are situations when there exist relations and dependencies between 
many features describing objects (products, organizational conditions) but it i not 
determined either between which features exactly or what form thes relation hould 
takeon [20.4, 20.10]. 
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20.4. Tbe assessment of products after the investigation of fodder 
recipients' preferences 

The recentJy obtained re earch study results will be made u of by the decision 
maker a a pringboard for the asse sment of a mutual dependency b tween some of 
the economic values on the background of a such sequenced correlation: 

l. First, the deci ion maker will investigate correlation between developrnent­
decisive feature and factor which those features determine (Fig. 20.2). 

F l F2 F3 F4 

CI 0,917 -0,824 -0,542 -0,804 

C2 0,795 -0,922 -0,653 -0,898 

C3 0,836 -0,913 -0,629 -0,849 

C4 -0,836 0,586 0,253 0,649 

Fig. 20.2. Co"elations: Decisive features, factors. 

Source: Self-summary of the Author 

2. Then, the deci ion maker will eonduet a classification of the products. The 
new classification shows that produet PIO of the development degree 0,4767 
(negatively received owing to egg productivity) which according to original 
as e sment belonged in the CL2 class of products i now qualified to a new 
class C l. 

20.5. Results 

It has been found that the asse sment of products' degree of development as 
a factor of early alarming about the worsening quality of fodder mixes production is 
rendered possible through the application of the multicriterion analysi method, i.e., 
algorithms verifying products on the basis of their development level. In thi 
approach, the variant deemed best ( of the highest development l e vel in a given 
context) is the one in which the urn of difference between the highest development 
degree (which is the desired one) in a given cla s and between the least desirable 
degree (the lowe t level) i the greatest from the p rspective of partia! criteria. 

l. In the practical application, the deci ion maker working in the FMS 
system has the ability to form new products. 

2. The ystem allow th decision maker to examine the relations between 
some of econornic values of hi choosing in the form of various 
asses ment factors of particular levels uch a to name a few, the level 
of finance or the level of "Market," which all implies al o verifying 
tho e relation , as tated by the research tudy aims. 
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E ential for the MFS ystem designed and developed in this wor~ ~s e ~ent 
proc dure on the ba is of obtained fodder mixes uses method of multtdtmen t.onal 
comparative analy i (taxonomy) and multicriterion variants assessment (a m~lfied 
ver ion o f Bellinger method). This makes up a y tern typ i cal o f farm enterpnse and 
informational monitoring management. 

Accepting already defined objectives as to the desir d standard f the newne 
of products and their quality (in reference to particular feature and a se ment 
criteria) along with the validity of particular factors enable the application f th 
multicriterion asses ment of the examined products and their ub equent ranking 
on the basisof a distanced calaring function. 

An issue to which much attention is paid in modern quality management sy tern 
is the question of prevention. That i why in the propo ed h re MFS y t m, apart 
from the level of alarming (complaint , profit lo , low efficiency) al di cerned 
has b n the level of prevention (low quality sub tantial lack , eon iderabie c ts). 
Overall, taking account of the observations and tudies conducted in the pr p ed 
work, the following eoncłu ion rnight be drawn: 

l. Owing to the vigilant monitoring conductcd with the hel p of the M S y t m 
it i feasible to direct the WMP process in such a way o that the quałity of 
good produced does not steer away from the pr visional quality. 

2. With the MFS system it i al o rendered po sible to improve the f< rmula of 
fodder mixes and verify the prospect of their practical usabili ty during every 
single stage of the production process with adherenc to the IS or N 
norms in Libyan conditions. 

3. It is possible to define a set of quality parameter which trongly affect the 
prop r staging of the WMP technological proce e . 

4. The MFS system opens up a plethora of opportunities for the deci ion maker 
(i.e. director, quality manager) to freely choo e tho e combination of 
features and factors among the total number of all features and fact rs which 
the decision maker deems important Moreover the MFS y tern enable the 
decision maker to change the above-menti ned feature ' weighl and 
i mportance. 

5. It ha been hown that the post of quality manager, which ha not been 
formaiły pre ented in the organizational tructures of Libyan companies 
does indeed play an important part in the overall proc s and thu , mu t be 
supervi ed by the chief executive directly. 

6. W orki n g within the MFS sy tern means s uch organization and management 
of a company so that the flow of information both insid and out ide the fliiD 
i fre , undi turbed and effective. 

7. The proposed system mig h t be treated as a supplement to th already 
existing systemsof quality directing and managing. 

8. A vital feature of the system presented in the research tudies i i ts implicity 
and u er-friendliness: the u er doe not need to po e an exhaustive 
knowledge of various stati tical methods which demand from their 
practitioner masterful kills of abstract thinking. 
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