THE STUDY ON NUMBER OF CHILDREN BEING IMMUNIZED AGAINST MEALSES IN KOGI  STATE FROM 2004-2009
A CASE STUDY OF NATIONAL PROGRAMME ON IMMUNIZATION (NPI) LOKOJA
Abstract 
This study was conducted to know the years that have the highest and least number of children immunization against measles in Kogi State between the period of 2004-2009 using percentage, multiple bar-chart and time series analysis (least square and moving average) The sample of the study consist of six years immunization programme in the state. The data collected was secondary and will represent in table chart, percentage and analyze by semi-average, least square and moving average methods.
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CHAPTER ONE 

INTRODUCTION 

1.1
BACKGROUND AND PROBLEM STATEMENT


In order to attain the health for all, it is very important that an attempt has to be made to address diseases burdens and other health problems that significantly contribute to the poor health status of Nigeria. Base on this, there is need to mount urgent and appropriate health interventions capable of achieving this prime goal.  The main goal of the policy is to develop and promote immunization programmes geared toward reduction of childhood morbidity and mortality through adequate immunization coverage of all at-risk population.  


In view of this, we have to provide the guideline and framework for proper implementation of an immunization schedule for the target and at-risk population.

To established a comprehensive guidelines to assure compliance with the plans to detect, control or eliminate the occurrence of vaccine preventable diseases (VPDS).


National programme on immunization (NPI) has the primary mandate to protect children and adult alike, as the case may be against vaccine presentation diseases (VPD).


Namely: Diphtheria, Pertusis (Whooping Cough) Poliomyelitis, Tuberculosis, Teltanus, hepatitis Measles, Yellow Fever and Cerebrospinal Meningitis.


National programme on immunization (NPI) is a policy of the Federal Government of Nigeria to provide immunization services and potent vaccine free to all population at-risk of vaccine preventable diseases.

1.2
OPERATIONALIZATION OF NATURAL PROGRAMME ON IMMUNIZATION (NPI) ACTIVITIES IN KOGI STATE            


Two broad strategies are adopted in immunization activities. These are as follow.

i.
Routine immunization

ii.
Supplemental immunization  

ROUTINE IMMUNIZATION SERVICES: These are both public and private offered at the health facility level and at the outreaches.

SUPPLEMENTAL IMMUNIZATION ACTIVITIES: Are rendered as a cateh-up strategy to boost coverage of a particular citizen. These are C.S.M. Campaign, Measles Campaign, Polio eradication campaign NID, SNIDs, LIDs < Maltiple citizen administration campaign.

To achieve high and adequate reduction or elimination of the (VPD), the required operational requirement include.

ACTIVE DISEASE SURVEILLANCE SYSTEM: This compress of active case search incident and occurrence of diseases.  

COLD CHAIN: This is a life wife of immunization activities cold chain system is maintained from the state to LGA to health facility to the recipient. The cold chain equipment status is as attach pleases.

SOCIAL MOBILIZATION: We have NPI social mobilization committee, at state level, and in each of the 21 LGAs.


The member of the committee plan and implement various mobilization activities and airing of jingles and announcement on the radio and television, town announcement, Radio and television, town announcement holding meetings with religious and traditional leaders.

INNOVATION AT THE STATE LEVEL 

The appointment of NPI desk officers for each LGA is very important. The officers are from the state NPI office. They will be responsible for the training and supervision of routine immunization services. The desk officers will aids in data collection and data analysis at the LGA level.

Focal officers will be appointed at ward level routine immunization from each LGA. The arrangements are in place to train the officer to increase, their performance on the filed.

Immunization activities will be adapts. This scheme encourages individual or corporation to assist the TI activities in their ward or settlement of residence.


The items such as fuel motorcycle and fridges or it could be in cash, will be required inform of assistance.

FUNDING FOR NPI PROGRAMME


The following agencies partner to render assistance for implementation of NPI activities in various forms, namely: WHO, UNICEF, USAID, PTF, EU. Prime, Rotary international and NGOs. Their funding are mostly through NPI Headquarter Abuja.

STRENGTH:

High political commitment at state level and some LGA too

Commitment of UN Agency personnel

Maintenance and availability of cold chain equipment at state and few LGAs     

Two vehicles donated to the state by NPI and other partners. 

MAJOR CONSTRAINTS

Lack of monthly imprest for NPI activities at the state and LGA level, for collection & distribution.

Inadequate cold chain equipment-fridges, fressers 

Due to poor usage and maintenance NPI vehicles are broken down.

Lack of stand by generator set for cold room

Inability of some LGAs to collect and store vaccine for RI

1.3
AIMS AND OBJECTIVE OF THE STUDY

To determine the percentage of children immunize in Kogi State.

To compare the number of children immunized in the Kogi State using multiple bar charts

To determine the trend on the level of immunization against measles in Kogi State.

1.4
SIGNIFICANCE OF STUDY

This research will aids in policy making and increase knowledge 

on routine immunization in Kogi State. It will also be useful in evaluating the performance of existing population policies and programme aim at promoting immunization programme.

1.5
SCOPE AND LIMITATION OF STUDY


This research work is limited to the out break of communicable disease (Measles) in Kogi State, considering the 21 Local Areas, due to conveniences and financial constraints on the part of the researcher.


This constraints and limitation should be look into as the data will be use for the generalization about the general populace.   

1.7
DEFINITION OF TERMS

-
IMMUNIZATION:- Is the act of introducing a particular antigen into the body to fight against a specific disease e.g. Bacteria and Measles. 

-
MEASLES:- Is a very infectious diseases, illness cause by a virus (paramyxo virus).

-
VACCINES:- Are antigen use for prevention of specific communicable diseases. 

-
ROUTINE IMMUNIZATION:- These are given to children at health centres from birth and at various age till they are nine months old, to prevent them from the eight childhood VPDs. Every child has the right to be immunized completely before the age of one year.

CHAPTER TWO

2.0
LITERATURE REVIEW 

2.1
TIME SERIES 


Time series is the record of observations measuring certain quality of interest at regular or irregular interval of time.


The observation may be recorded daily weekly, quarterly, yearly or bi-annually. It is a realization or sample function from a certain stochastic process. Time series can also be defined as an ordered sequences of observations (a collection of observation made sequentially in time). Although the ordering is usually through equally spaced time interval, the ordering may be taken through other dimensions  such as space.


This time series occurred in many fields such as Agriculture, Business, economics, Engineering, Geophysics, medical sciences, Meteorology, quality control and social sciences etc. 


The objective of time series is to identify a model within a given class of flexible model which can reasonably approximately express a time-structure relationship of the process that generates the data.


Time series also helps to make inference of the process based on the observed realization. 

Time series aids to predict the future of the process by identifying some key features of the distribution of the process that are time invariant. 

   The major use of time series analysis was primarily as an aid to  forecasting. 

In recent time, the task has grown to an extent that time series analyst develop reasonably simple models capable of describing the system that generate the time structure data: making reliable for cast for the future and testing of hypothesis.

TYPES OF TIME SERIES.

Discrete Time Series: Is one where observations are taken at discrete specific time intervals, usually equally spaced e.g. interest rates, yields, volume of sales and production. Such series arises from fields such as agriculture, Business circles etc.

                           

Continuous Time Series: Are observation taken at any time t (t E T) in the index set T. this types of series are common in the, engineering, Geophysics and medical sciences.




2.2
COMPONENT OF TIME SERIES 


The classical approach to time series analysis begins with the premises that a typical time series is composed of the following four components.

Secular Trend: This is the general behaviour of the variable of interest over a long period of time. By observation the secular trend in time series may be characterized by showing a down trend or upward trend or a steady trend.
Seasonal Variation: Refers to variation of a periodic nature. They are short-term cyclic fluctuation in the data about the trend.

The unit of time referred to in discussing seasonal variation is less than a year. It may be quarterly, monthly, weekly and day or part of a day e.g.

Daily season over a weekly cycle for sales in a supermarket.
Monthly season over a yearly cycle of purchase of a company.
Quarterly season over a cycle of electricity in the domestic sector.
Cyclical Variation: It referred to up & down fluctuation which are observable over extended period of time. The wave-like fluctuation called business cycle are different from seasonal fluctuation. In that they cover longer periods of time are brought about by different causes and are less predictable.

Irregular or Erratic or Random Variation: This deals with the component discussed above it is considered to be due to a host of unpredictable influence such as a whether condition illness, transport breakdown etc.  

2.3
ANALYSIS OF TIME SERIES 


The evaluation and extraction of the component of a model that breakdown a particular series into understandable and explainable portions and enables.

Trend to be identified 

Extraneous factors to be eliminated 

Forecasts to be made 


The description and understanding of these process is known as time series analysis.

TIME SERIES MODEL

Given the four components of a time series it is interest to investigates the nature of the relationship between them, the relationships is usually described by one of the two model.

Additive Model

Yt = Tt + St
+ Ct + It
Yt = Is observed value of the variable of interest

Tt =
Is the trend component.

St =
Is the seasonal component

Ct =
Is the cyclical component

It =
Is the irregular component


Mode S, C, and I are qualitative deviation about T. It assume that         the model component are independent.

Multiplicative Model:
Yt =
Tt x
St x Tt
NOTE:

The most widely use is the multiplicative model. This depends on the nature or complexity and extent of the analysis.

The additive model all the values are expressed in original data.

The multiplicative model, only one component that is the trend is expressed in original units.


Other component are expressed as relative or percentages.

TECHNIQUES FOR EXTRACTING THE TREND 

Semi average

Least square regression

Moving average

Semi Average: This is the techniques that involves the calculation of the two average which can be plotted on a chart and joined up from a straight line.

The following steps are employ while solving any related problems on semi average.

SEMI AVERAGE METHODS

STEPS

Split the data into a lower and upper group.

Find the mean value of each group

Plot A and B against a point between the middle two time point in their respective set.

The line joining the two plotted point is the required trend.

Once a trend line has been obtained the trend value corresponding to each time point can be read off from the graph.

NOTE:

An appropriate time point can always be taken as the medium time point of the respective group.

LEAST SQUARE REGRESSION 

This method assumes a linear trend of  Y = a  +  bx  or  Bo + Bi + e.


Where the slope.

                                 n



bi=
∑XiYi - (∑ Xi  (∑Yi)
   
   
                          n




     ∑X12 -(∑ xi)2
 


                    n 

              


and the intercept 




bo = Y  -b1 x

Fitting a least square linear trend for an odd number of years.


For time series data observed over an odd numbers of years, the most efficient coding scheme to facilitate the computation sequence as designated origin having a code x=o.


All successive years are then assigned consecutively increasing integer codes while all proceeding years are assigned consecutively decreasing integer codes. 



For instance if the time series had N = 9 year of the data the middle (fifth) years would be given code of x=o and coded the sequence from first year to the last year would be :� 4,  -3,  -2,  -1,  0  1.  2,  3,  4.


By coding the middle year in the series as x=o and ∑ xi = o. therefore, the formulae for the slop and intercept will reduce to.

∑XiYi
and
bo   =  Y 
  ∑X2


From the above explanation, to determine trend one need only to estimate the values of a & b. the following procedure are used.

STEPS

Take the physical time point as value (coded as 1,  2,  3,  4, etc. if necessary) of the independent variable X.

Take the data value themselves as values of the independent variable Y.

Estimate the value b given by

bi = ∑xY - ∑x∑y


n

      ∑x2 - (∑x)2     

                   n 

bo = y – bi x

Estimate the value of b0  given by 

Translate the regression line as t  =  bo +b1x


Where any given value of time point X will yield a corresponding value of the trend t.


The time point values (X = 1, 2, 3, -------etc) is then substituted in the equation to obtain the trend for each time points.

Moving Average: Moving averages methods of studying trend is highly subjective and dependent upon the length of the period selected for constructing the average. To eliminate the cyclical fluctuation, the period chosen should be integer value which corresponds to the estimated average length of a cycle in the series.     

This method, unlike the method of least square is nonlinear in the sense that it does not result in strength line but does temper or smooth out, peaks and valley in a set of observation.

Moving average can be defined as an artificially constructed time series in which the value for a given time period is replaced by the mean of that value and the value for some number of proceeding and succeeding time periods.

The number of value in each set is always the same and is known as the period of the moving average.

Moving average for a chosen period of length consist of series of arithmetic means computed over time such that each mean is calculated for a sequence of observed values having that particular length.

Three years moving average consist of means obtained over time by average out consecutive sequences containing three observed values.

In practice, to compute 3 � year moving average, we first obtain a series of 3 � year moving total for instance.

Y1 + Y2  + Y3, Y2 + Y3 + Y4, Y3 + Y4 + Y5, Y4 + Y5 + Y6 -- Yn-2 + Yn � 1 +  and then divide each of this total by 3. 

i.e. Y1 + Y2 + Y3,  Y2 + Y3 + Y4,  Y3 + Y4 + Y5, Y4 +Y5 + Y6 -- Yn � 2 + Yn � 1 +Yn.

   3

  3

      3
            3
                     3

The result obtained is called 3 � year moving average & the result is recorded at the centre of the three period. e.g. for Y1, Y2, Y3, the result is to be placed at Y2 and that of Y2, Y3 & Y4  is place at Y3 etc. 

CENTRAL FORMAT FOR 3 � YEAR AVERAGE 


Observation
3ys moving total
3yrs moving average 


Y1


Y1 + Y2 + Y3

Y1 + Y2 + Y3 /3


Y2


Y2 + Y3 + Y4

Y2 + Y3 + Y4 /3


Y3


Y3 + Y4 + Y5

T3 + Y4 + Y5 /3


---



---


---



----


Yn � 2

Yn-3 + Yn-2 + Yn-1
Yn-3 + Yn-2 + Yn-1 /3


Yn � 1

Yn-2 + Yn-1 + Yn
Yn-2 + Yn-1 + Yn /3

GENERAL FORMAT FOR 12 MONTHS MOVING AVERAGE  


To compute 12 month moving average, first compute 12 month moving total & then 2 month moving total of 12 month moving totals and then compute its central 12 month moving averages. For 12 � month moving average.

	MONTH
	OBSERVED
	12 � MONTH M.T
	2 MONTH M.T. OF 12 MONTH M.T
	CENTERED 12 MONTH N.A

	JAN
	Y1
	
	
	

	FEB
	Y2
	
	
	

	MAR
	Y3
	
	
	

	APR
	Y4
	
	
	

	MAY
	Y5
	Y1 + Y2 + � Y12
	
	

	JUN
	Y6
	Y2 + Y3 + � Y13
	(Y1+Y2+--Y12) +

(Y2+Y3+--Y13) = a
	a/24

	JUL
	Y7
	Y3 + Y4 + � Y14
	(Y2+Y3+--Y12) +

(Y3+Y4+--Y10) = b
	b/24

	AUG
	Y8
	Y4 + Y5 + � Y15
	(Y3+Y4+--Y14) +

(Y4+Y5+--Y15) = c
	c/24

	SEP
	Y9
	Y5 + Y6 + � Y16
	
	

	OCT
	Y10
	Yn-12 + Yn +11... Yn
	
	

	NOV
	Y11
	
	
	

	DEC
	Y12
	
	
	

	JAN
	Y13
	
	
	

	--
	---
	
	
	

	DEC
	Yn
	
	
	


MERITS OF MOVING AVERAGE

It is easy to compute

It enables us to eliminate seasonal, cyclical and irregular movement by smoothing our fluctuations 

DEMERITS OF MOVING AVERAGE

It does not cover the complete period and usually does not represent the trend quiet faithfully.

Data are lost at the beginning and at the end.

HOW TO COMPUTE AND ELIMINATE SEASONAL VARIATIONS


In dealing with seasonal variations, we have to make sure that the series does not contain any trend. If the series contains a trend, the trend is estimated and removed from the original series.


This removal is carryout by subtracting the trend value of each time period from its observed value. Once we are satisfied that the series or the new series (after subtracting the trend) does not contain trend, the next step is to remove the seasonal variations. To check for the presence of trend, add up the yearly figures: if about the same there is no trend present.

The trend is the general path which the data have followed over a long period.

MATHEMATICALLY 
Trend= Deviation � Actual values
Seasonal Variation  =  Average  -  Adjusted average.
STEPS IN CALCULATING MOVING AVERAGE     

Find the centered 12 monthly (or quarterly) moving average of the original data value in the time series.

Expresses each original data value of the time series as a percentage of the corresponding centered moving average value obtain in step 1.

Arrange the percentage according to months, quarters of a given year. Find the average over all moth or quarters of the giver year.

If the sum of the indices is not 1,200 (or 400 for quarterly figures) multiply them by a correction factor  = 1200/sum of monthly indices other wise, the 12 monthly average will be considered as seasonal indices.

CHAPTER THREE 

DATA COLLECTION AND PRESENTATION 

3.1  STUDY AREA (KOGI STATE)


Kogi State of Nigeria was created on the 27th august 1991 during Ibrahim Badamasi Babangida (IBB) Regime. From the then eastern part of Kwara State and the western part of Benue State. Kabba provice were the two portions that formerly came into existence then. Kogi State is parts of middle belt, which is centrally located and it is transverse by two major Rivers that is River Niger Benue, meet at Lokoja confluence state Nigeria.   


Lokoja compromises of 21 local Government Areas, which are as following: Adavi, Ajaokuta, Ankpa, Bassa, Dekina, Ibaji, Idah, Ihgalamela, Ijumu, Kabba/Bunu,  Kogi, Lokoja, Mopa-amuro, Ofu, Ogori-magongo, Okehi, Okene, Olamaboro, Omala, Yagba-East and Yagba-West. Federal capital and other nine (9) states shares a common boundaries with Kogi State. These states and their common boundaries with confluence state are:

To the north it shares boundaries with federal capital, Nassarawa and Niger.

To the West with Kwara, Ekiti and Ondo.

To the East with Benue, Enugu, Edo and Anambra State.



The State has a vast area of land and topography of 28312.6 square kilometer area.


The State is endowed with some features, such as mountains, rivers, tick forest and rocky which both the mountainous and rockey have average height of about 1400m. above the sea level.

ETHNICITY


Kogi State is centrally located and heterogeneous in nature coupled with diverse and different tribes, ethnic groups surrounding the states.


The major tribes and ethnic groups are: Igala from the eastern parts. The Ebira from the central senatorial and the Okun from the Western parts of the state. Other minority ethnic groups are: Oworo, Ogori, Nupe, Kakanda, Bassa-Komo, Bassange and Egbura-koto.


According to a report from Nigeria, Kogi State is rate as the third (3rd) poorest state in Nigeria. Due to marginalization and neglect in the then Beneue and Kwara States by the past military era, subjected the state into hardship and penurious poverty.   

CLIMATE FACTORS 


In Kogi, the raining season commences from April-May to September before its attains highest point (Peak) and depreciating to zero point from November-December. This state equally has average minimum temperate of 26oc and maximum temperature of 360- 370 C. The State capital is generally hot, all round the year.

3.2
SAMPLE AND SAMPLING PROCEDURE     


From the existing National Programme on immunization NPI a unit in Kogi State ministry of health Lokoja being a case study, a secondary data were collected base on the followings.

The total number of children being immunize against measles in
     21 local government area of Kogi State.
To determine the trend on the immunization level against measles in Kogi State.

This data were collected within the year 2004-2009 (72 month).

3.3
PROBLEM ENCOUNTERED WHILE COLLECTING THE DATA 

Various problem were encountered during the data collection.

Unavailability of enough data bank in the unit.

Time was spent while explaining

  Transportation far was very high and cost.

3.4
PRESENTATION OF DATA 


This section deals with two main types of diagrammatically presentation of data will be employed for this project. The presentation are:-

Tabular Presentation
Graphic Presentation 
TABULAR PRESENTATION 


The tabulation is the immediate activities between the gatherings of data in whatever form they are collected. The fundamental layout of table depends on the nature and kind of information to be presented.



The data presented in the table below are the number of children being immunized against measles in Kogi State from 2004 � 2009.

3.4.1
THIS DATA SHOWS THE NUMBER OF CHILDREN IMMUNIZE AGAINST MEASLES  IN 21 LOCAL GOVERNMENT AREA IN KOGI STATE. FROM 2004 � 2009

	MONTH/

YEAR
	JAN
	FEB
	MAR
	APR
	MAY
	JUNE
	JULY
	AUG
	SEPT
	OCT
	NOV
	DEC
	TOTAL 

	2004
	11863
	15096
	17969
	21427
	22480
	25558
	28376
	30994
	34526
	38584
	48097
	54027
	348997

	2005
	24102
	26967
	30661
	34629
	38551
	42628
	45614
	41916
	52901
	58814
	73079
	78433
	548295

	2006
	20229
	22173
	23823
	25992
	28096
	29865
	31756
	33346
	35342
	41268
	52098
	58006
	401994

	2007
	2210
	761
	766
	1063
	869
	517
	1387
	669
	1178
	1782
	690
	392
	12284

	2008
	3765
	2774
	3401
	880
	1578
	2012
	1023
	1114
	1308
	1311
	616
	388
	20170

	2009
	2800
	1041
	947
	417
	901
	703
	1434
	1523
	1214
	980
	466
	541
	12967


SOURCE: National Programme on Immunization NPI, a Unit in Kogi State Ministry of Health.

TIME PLOT OF IMMUNIZATION OF CHILDREN AGAINST MEASLES QUARTERLY IN (DOD) FROM 2004 - 2009 
     

210

195

180

165

150


135

120

105

90

75

60

45

30

15

0






GRAPHICAL PRESENTATION 

Graphical devices such s histogram, bar-chart, pie-chart, multiple and component bar chart etc. are very useful and effective for both professional and layman to understand the information contain in the nature of the data collection.


The graphical methods of presentation employed in this study are time plot and multiple bar-chart.


The data in main table 3.4.1 In (000) has been divided quarterly to construct the multiple bar-chart in Kogi State from the year 2004-2009 respectively.

	YEAR
	1ST QUARTERS
	2ND QUARTERS
	3RD QUARTERS

	2004
	65.5
	106.6
	175.2

	2005
	115.5
	168.7
	263.2

	2006
	91.2
	123.1
	186.7

	2007
	4.9
	3.5
	4.1

	2008
	10.9
	5.7
	3.6

	2009
	5.1
	4.5
	12.2


MULTIPLE BAR-CHART FOR THE YEAR 2004-2009
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The multiple bar-chart indicate that 2005 have the highest and 2007 have the least number of children immunized against measles.

Percentage of number of children immunized against measles from the year 2004 � 2009 in Kogi State by using the years total in 000.


2004
=
347.3 x 100

=
25.7 %





   1350.3


2005
=
547.4 x 100

=
40.5
%





   1350.3


2006
=
401.1
  x  100
=
29.7
%





   1350.3


2007
=
12.5   x 100

=
0.92  %





   1350.3


2008
=
20.2  x 100

=
1.49
%





   1350.3


2009
=
21.8
x  100
=
1.61
%





    1350.3

From the years under study, it was observed that 2005 has the highest percentage follow by 2006 and 2007 has the least percentage of the number of children immunization in the state.

CHAPTER FOUR

4.0 DATA ANALYSIS


This chapter deals with analysis of data collected using time series analysis, that is semi-moving average, least square method and moving average methods were adopted for the analysis.

TABLE 4.1: Shows the actual data in ooo  

THIS TABLE SHOW THE DATA OF NUMBER OF CHILDREN IMMUNIZE AGAINST MEASLES IN (000) IN 21 LOCAL GOVERNMENT AREA OF KOGI STATE FROM 2004-2009

	YEARS/MONTH
	JAN
	FEB
	MAR
	APR
	MAY
	JUNE
	JULY
	AUGUST
	SEPT
	OCT
	NOV
	DEC
	TOTAL

	2004
	11.9
	15.1
	17.1
	21.4
	22.5
	25.6
	28.4
	30.1
	34.5
	38.6
	48.1
	54.0
	347.3

	2005
	24.1
	26.1
	30.7
	34.6
	38.6
	42.6
	45.6
	41.9
	52.9
	58.8
	73.1
	78.4
	547.4

	2006
	20.2
	22.2
	23.8
	25.1
	28.1
	29.9
	31.8
	33.3
	35.3
	41.3
	52.1
	58.0
	401.1

	2007
	2.2
	0.8
	0.8
	1.1
	0.9
	0.5
	1.4
	0.7
	1.2
	1.8
	0.7
	0.4
	12.5

	2008
	3.8
	2.8
	3.4
	0.9
	1.6
	2.9
	1.0
	1.1
	1.3
	1.3
	0.6
	0.4
	20.2

	2009
	2.8
	1.0
	0.9
	0.4
	0.9
	0.7
	1.4
	1.5
	1.2
	10.0
	0.5
	0.5
	21.8


The data above is in thousands (1000), obtain a semi-average of the trend in the above time series.

4.1
METHODS OF ANALYSIS 

The data is in 000 for six years semi-moving average which will be split into quarters.

The following steps are adopted.

Split the data into a lower & upper groups 

Find the mean value of each group 


YEAR 2004



2007
      Q

1.
Q1
  11.9



 
 2.2
      Q1
    

2.
    2      15.1          


 0.8
        2            

3.
     3      17.1         


 0.8
         3           

4.
     4      21.4



1.1             4

5             Q1    22.5                     
           0.9           Q1        
6                2    25.6        


0.5              2                        

7
        3     28.4           


1.4              3           

8.               4     30.1                                    0.7             4

9               Q1   34.5                                   1.2             Q1

10                2    38.6                                   1.8               2

11                 3    48.1                                   0.7               3

12             4        54.0                                   0.4               4

2005           Q 1          24.1                          2008             3.8                 

                      2         26.1                                     2.8                 2

                      3          30.7                                    3.4                  3

                       4         34.6                                   0.9                  4

                     Q1       38.6                                     1.6                 Q1

                         2       42.6                                     2.0                  2

                         3       45.6                                     1.0                  3

                          4      41.9                                     1.1                   4  

                      Q 1      52.9                                     1.3                   Q1

                           2      58.8                                     1.3                     2

                            3      73.1                                     0.6                    3

                             4      78.4                                    0.4                     4

 2006

      Q 1      20.2               2009             2.8                   Q1 

                              2      22.2                                   1.0                       2

                              3      23.8                                    0.9                      3

                              4      25.1                                    0.4                       4  

                          Q 1      28.1     3. 52.1                    0.9                      Q1

                              2      29.9      4. 58.0                   0.7                         2  

                              3      31.8       total 1295.8        1.4                           3 

                              4      33.3                     36           1.5                          4 

                          Q  1     35.3       mean = 35.9        1.2                          Q1

                                2     41.3                                  10.0                          2

 
Therefore, mean (1) and mean w 

1.
Mean 1295.8

=
35.9

                       36

2.
Mean 54.5


=
1.51

                       36

 STEPS 3


Plot A and B against a point between the middle tow point in their respective set.

1.
35.9 is plotted against a point between 6 years 

2.
1.51 is plotted against a point between 6 years.


An appropriate time point can always be taken as the median time point of the respective group.


The line joining the two plotted point in the required trend.

4.2
COMPUTATION OF DATA, THE LEAST SQUARE METHOD


The least square method enables the researcher to predict or fore cast the immunization of children in the nearest future or there about by using coding method Quarterly.

Y = β0 + β1 + e in 10,000

CALCULATION OF LEAST SQUARE EQUATION 

	QUARTER 
	X
	x
	X2
	Y(0000)
	xY

	2004 Q1
	1
	-12
	1
	4.5
	-54

	            2
	2
	-11
	4
	6.9
	-76

	            3
	3
	-10
	9
	9.4
	-94

	            4
	4
	-9
	16
	14.1
	-127

	2005 Q1
	5
	-8
	25
	8.2
	-66

	            2
	6
	-7
	36
	11.6
	-81

	            3
	7
	-6
	49
	14.0
	-48

	            4
	8
	-5
	64
	21.0
	-105

	2006 Q1
	9
	-4
	81
	6.6
	-26

	            2
	10
	-3
	100
	8.4
	-25

	            3
	11
	-2
	121
	10.0
	-20

	            4
	12
	-1
	144
	15.1
	-15

	20047 Q1
	13
	1
	169
	0.4
	0.4

	            2
	14
	2
	196
	0.2
	0.4

	            3
	15
	3
	225
	0.3
	0.9

	            4
	16
	4
	256
	0.3
	1.2

	2008 Q1
	17
	5
	289
	0.9
	4.5

	            2
	18
	6
	324
	0.4
	2.4

	            3
	19
	7
	361
	0.3
	2.1

	            4
	20
	8
	400
	0.2
	1.6

	2009 Q1
	21
	9
	441
	0.5
	4.5

	            2
	22
	10
	484
	0.2
	2.0

	            3
	23
	11
	529
	0.4
	4.4

	            4
	24
	12
	576
	0.2
	2.4


n= 24, ∑x =  0, ∑’Y’ = 134.1

∑’X’2, = 4897, ∑x’Y’ = 746.2

MATHEMATICAL EQUATION FOR LEAST SQUARE REGRES

Y = β0 + β1 + e I or Y= a+bx

b = n∑xy - ∑x∑y and a = ∑Y - b∑x

       n∑X2- (∑X)2                         n        n

   Therefore, β1  ∑XY = 746.2 = 0.15

                         ∑x2         4897
Since ∑X = 0

β 0 = ∑Yn = 134.1 = 5.6

           n         24
Y = β0 + β1x

Y = 5.6 + 0.15 x

The required trend line is obtained above

 This implies that a unit increase in X will lead to increase in 0.15 in y

When X is 25, 26, 27 and 28

2010 Q 1
=
5.6 + 0.15 (25) 
=
9.4


Q 2 
=
5.6 + 0.15 (26)
=
9.5


Q 3 
=
5.6 + 0.15 (27)
=
9.7


Q 4
=
5.6 + 0.15 (28)
=
9.8


From the calculation so far, there is future prediction or forecast that the number of children being immunize in the first quarters of 2010 will increase from 9.4 � 9.8                   
4.3
MOVING AVERAGE METHOD

A  is the original data in 12 months moving average from 2004-2009 in 

     Kogi State  

B = 12 months moving average

C = sum of two (2) 12-months moving total 

D = Central 12 �months moving average divided by 24  i.e C/24

E = Deviation from the trend (A-D) i.e original data minus central 12 

month moving average.

F = Seasonal variation eliminated


Adjusted average is the sums of averages divided by 12 mouths in question i.e 

   ∑ Average = Adjusted average 

           12

Seasonal variation = average –adjusted average 

To eliminate seasonal variation add original data and each individual seasonal variation. 

	YEARS
	MONTH
	A

DATA
	B

12 MONTH MOVING TOTAL
	C

SUM OF 2 12-MONTH MO-TOTAL
	D

CENTRAL 12-MONTH MOV. AVE C/24
	E

DEVIATION FROM TREND 

A-D=E
	F

S.V ELIMINATED

	2004
	JAN
	11863
	
	
	
	
	21262.3

	
	FEB
	15096
	
	
	
	
	23911.9

	
	MAR
	17969
	
	
	
	
	24467.7

	
	APR
	21427
	
	
	
	
	27893.3

	
	MAY
	22480
	
	
	
	
	28096.7

	
	JUN
	25558
	348997
	
	
	
	28823.3

	
	JUL
	28376
	361236
	710233
	29593.4
	1217.04
	29183.9

	
	AUG
	30994
	373107
	734343
	30597.6
	396.37
	30755.9

	
	SEP
	342526
	385799
	758906
	31621.1
	2904.92
	30957.2

	
	OCT
	38584
	399901
	784800
	32700
	5884.0
	31415.2

	
	NOV
	48097
	415072
	814073
	339197
	141773
	34925.1

	
	DEC
	54027
	432142
	847214
	35300.6
	18726.4
	38204.6

	2005
	JAN
	24102
	449380
	881522
	36730.1
	-12628.1
	33501.3

	
	FEB
	26967
	460302
	909682
	37903.4
	-10936.4
	35782.9

	
	MAR
	30661
	478677
	938979
	39124.1
	-8463.1
	37159.9

	
	APR
	34629
	498907
	977584
	40732.7
	-6103.7
	41095.3

	
	MAY
	38551
	523889
	1022769
	42616.5
	-4065.5
	44167.7

	
	JUN
	42628
	548295
	1072184
	44674.3
	-2046.3
	45893.3

	
	JUL
	45614
	544422
	1092717
	45529.9
	84.1
	46421.9

	
	AUG
	41916
	539628
	1084050
	45168.8
	-3252.4
	41677.9

	
	SEP
	52901
	532799
	10724.18
	44684.1
	8216.9
	49332.2

	
	OCT
	58814
	524153
	1056943
	44039.3
	14774.7
	51645.2

	
	NOV
	73079
	513698
	1037851
	43243
	29835.2
	59007.1

	
	DEC
	78433
	500935
	1014633
	42276.4
	36156.6
	62610.6

	2006
	JAN
	20229
	487077
	988012
	41167.2
	-20938.2
	29628.3

	
	FEB
	22173
	478597
	965584
	40232.7
	-18059.7
	30988.9

	
	MAR
	23823
	460978
	939485
	39145.2
	-15322.2
	30321.7

	
	APR
	25992
	443492
	904380
	37682.5
	-11690.5
	32458.3

	
	MAY
	28096
	422421
	865823
	36075.9
	-7979.9
	33712.7

	
	JUN
	29865
	401994
	824415
	34350.6
	-4485.6
	33130.3

	
	JUL
	31756
	383975
	785969
	32748.7
	-992.7
	23563.9

	
	AUG
	33346
	362563
	746538
	31105.8
	2240.2
	33107.9

	
	SEP
	35342
	339506
	702069
	29252.9
	6089.1
	31773.2

	
	OCT
	41268
	314577
	654083
	27253.5
	14014.5
	34099.2

	
	NOV
	52098
	287350
	601927
	25080.3
	27017.7
	38026.1

	
	DEC
	58006
	258002
	545352
	22723
	35283.0
	42183.6

	2007
	JAN
	2219
	227633
	485635
	20234.8
	-18024.8
	11609.3

	
	FEB
	761
	194956
	422589
	17607.97
	-16846.9
	9576.9

	
	MAR
	766
	160792
	355748
	11754.1
	-10988.1
	7529.3

	
	APR
	1063
	121306
	282098
	14822.8
	-13759.8
	7529.3

	
	MAY
	869
	69898
	191204
	11754.1
	-10885.1
	6485.7

	
	JUN
	517
	12284
	82182
	7966.8
	-7449.8
	3782.3

	
	JUL
	1387
	13839
	26123
	3424.3
	-2037.3
	2194.9

	
	AUG
	669
	15852
	29691
	1088.5
	-419.5
	430.9

	
	SEP
	1178
	18487
	34339
	1237.1
	-59.1
	-2390.8

	
	OCT
	1782
	18304
	36791
	1439.8
	351.2
	-5386.8

	
	NOV
	690
	19013
	37317
	1532.9
	-842.9
	-13381.9

	
	DEC
	392
	20508
	39521
	1554.9
	-1162.9
	-154340.4

	2008
	JAN
	3765
	29144
	40652
	1646.7
	2118.3
	13164.3q

	
	FEB
	2774
	20589
	40733
	1693.8
	1080.2
	11589.9

	
	MAR
	3401
	20719
	41308
	1697.2
	1703.8
	9899.7

	
	APR
	880
	20248
	40967
	17212
	-841.2
	7346.3

	
	MAY
	1578
	20174
	40422
	1706.9
	-128.9
	7194.7

	
	JUN
	1023
	20170
	39379
	1684.3
	327.7
	5277.3

	
	JUL
	1023
	19205
	36677
	1640.8
	-617.8
	1830.9

	
	AUG
	1114
	17472
	32490
	1528.2
	-414.2
	875.9

	
	SEP
	130
	15018
	29573
	1353.8
	-45.8
	-2260.8

	
	OCT
	1311
	14555
	28433
	1232.2
	78.80
	-5857.8

	
	NOV
	616
	13878
	26447
	1184.7
	-568.7
	13455.9

	
	DEC
	388
	12569
	25549
	1019.9
	-10631.9
	-15434.4

	2009
	JAN
	2800
	12980
	26369
	1064.5
	1735.5
	12199.3

	
	FEB
	1041
	13389
	26684
	1098.7
	-57.7
	9856.9

	
	MAR
	947
	13295
	26259
	111.8
	-164.8
	7445.7

	
	APR
	417
	12964
	25778
	1994.1
	-677.1
	6883.3

	
	MAY
	907
	12814
	25781
	
	
	

	
	JUN
	703
	12967
	
	
	
	

	
	JUL
	1434
	
	
	
	
	

	
	AUG
	1523
	
	
	
	
	

	
	SEP
	1214
	
	
	
	
	

	
	OCT
	980
	
	
	
	
	

	
	NOV
	466
	
	
	
	
	

	
	DEC
	541
	
	
	
	
	

	
	
	
	
	
	
	
	


	YEAR/ MONTHS
	JAN
	FEB
	MAR
	APR
	MAY
	JUNE
	JULY
	AUG
	SEP
	
	
	DEC

	2004
	-
	-
	-
	-
	-
	-
	-1217.0
	396.37
	2904.9
	5884.0
	14177.3
	18726.4

	2005
	- 126281
	-10936.4
	-8463.1
	-6103.7
	-4065.5
	-2046.3
	84.1
	-3252.4
	8216.9
	14774.7
	29835.2
	361560.6

	2006
	20938.2
	-18059.7
	-13322.2
	11690.5
	-7979.9
	-4485.6
	-992.7
	2240.2
	6089.1
	14014.5
	27017.7
	35283.0

	2007
	-18024.8
	-16846.9
	-10988.1
	-13759.8
	-10885.1
	-7449.8
	-2037.3
	-419.5
	-59.1
	351.2
	-842.9
	-1162.9

	2008
	2118.3
	1080.2
	1703.8
	-841.2
	-128.9
	327.7
	-617.8
	-414.2
	-45.8
	78.8
	-568.7
	10631.9

	2009
	1735.5
	-57.7
	-164.8
	-677.1
	-
	-
	-
	-
	-
	-
	-
	-

	TOTAL
	-47737.3
	-44820.5
	-33234.4
	-33072.3
	-23059.4
	13654
	-4780.7
	-449.33
	17193
	35193.2
	69618.6
	78371.2

	AVERAGE
	-9547.46
	-8964.1
	-6646.88
	-6614.46
	-5764.85
	-3413.5
	-956.14
	89.866
	3420.6
	7020.64
	13923.72
	1567.324


REARRANGEMENT OF THE DATA GIVES














Adj �Ave = - 1778.324
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= 148.1937

SOURCE: National programme on immunization (NPI)




Kogi State Ministry of Health. 

SEASONAL VARIATION � AVERAGE-ADJUSTED AVERAGE

1.
(-9547.46)-(-148.1937) =  -1 9399.26
 

2.
(-8964.1)-(-148.1937) = - 8815.90

 

3.
(-66.48.88)-(-148.1937) = - 6498.68
 

4.
(-6614.46) -(-148.1937) = - 6466.26
 

5.
(-55764.85)-(-148.1937) = - 5616.65
 

6.
(-3413.5)-(-148.1937) = - 3265.30



7.
(-956.14)-(-148.1937) = - 807.94



8.
(-89.866)-(-148.1937) = - 238.05



9.
(-3420.6)-(-148.1937) = - 3568.79

 

10.
(-7020.64)-(-148.1937) = - 7168.83



11.
(-13923.72)-(-148.1937) = - 14071.93


12.
(15674.24) � (1-48.1937) = - 15822.43


TO ELIMINATE THE SEASONAL VARIATION

S.V


S.V eliminated 
- 9399.2

11863 + 9399.3
=
21262.3

- 8815.9

15096 + 8815.9
=
23911.9

- 6498.7

17969 + 6498.7
=
24467.7

- 6466.3

21427 + 6466.3
=
27893.3

- 5616.7

22480 + 5616.7
=
28096.7

- 3265.3

25558 + 3265.3
=
28823.3

- 807.9

28376 + 807.9
=
29183.9

- 238.1

30994 � 238.1
=
30755.9

- 3568.8

34526 � 3568.8
=
30957.2

- 7168.8

38584 � 7168.8
=
31415.2

- 14071.9

48097 � 14071.9
=
34025.1

- 15822.4

54027 � 15822.4
=
38204.6




24102 + 9399.3
=
33501.3




26967 + 8815.9
=
35782.9




30661 +6498.7
=
37159.9




34629 + 6466.3
=
41095.3




38551 + 5616.7
=
44167.7




42628 + 3265.3
=
45893.3




45614 + 807.9
=
46421.9



CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATION 

5.0
SUMMARY 


From the data recorded for this research work and analysis so far, it is then observed that the percentage coverage and the comparison using multiple bar-chart changes from one year to another. This study on the immunization against measles in 21 local government area of kogi state has been used to explain and analyze the nature or pattern of immunization in the state.


The observed data collected from the year 2004-2009 have been use to fit a trend and to project for the year 2010 expected or estimated number of Childs immunization against measles using time series analysis.

5.1
CONCLUSION   


It is very important to know the percentage of the year that has  the highest or least number of children immunization within thisb period under study.


From multiple bar-chart 2005 has the highest and 2007 has the least, also from the percentage point of view, 2005 has the highest  highest and 2007 has the lowest percentage number of children immunization against measles in the state.


From the least square method it implies that a unit increase in X will lead to increase in Y. i.e. when X is 25, 26, 27 and 28 to forecast or predict 2010 in the first, second, third and forth quarters yield the following results Q1 = 9.4, Q2 = 9.5, Q3 = 9.7 and Q4 = 9.8 increments.


It is obvious that immunization plays an important role in the lives of young children and even mothers during their pregnancy period or antenatal care.

5.2
RECOMMENDATION 

Since the aim of immunization programme is to reduce the rate of children death, to achieve this, problems faced by the programmed has to be look into such as:

Inadequate Fund: Most fund generated in NPI come from UNICEF and federal Government only.
Poor Infrastructural Facilities: There is no good storage for vaccine and other equipment.
Transportation: There are no enough vehicle for NPI to carryout their duty effectively.

This has to be great problem since there no local government area where immunization is not needed.


To achieve the above aims, it is therefore recommend that both the federal and state government should increase their contribution to the programme.      


Launching can be organized at both level to raise fund for NPI. Necessa