
CHAPTER 7

HYPOTHESIS TESTING
They a r e  two v a r i a b l e s  

s t a t i s t i c a l l y : (1) The e f f e c t s  o f  
m o r b id i ty  on la b o u r  p r o d u c t i v i t y . (2) 
s c h i s to s o m ia s i s  m o r b id i ty  on s c h o o l 
c h i l d r e n .

to  be t e s t e d  
s c h i s to s o m ia s i s  

The e f f e c t s  o f  
p e rfo rm a n c e  o f

7.1 THE EFFECTS OF SCHISTOSOMIASIS MORBIDITY ON LABOUR
PRODUCTIVITY.

The aim  i s  t o  t e s t  w h e th e r  th e  d i f f e r e n t  la b o u r  
p r o d u c t i v i t y  v a lu e s  p ro d u c e d  by th e  in d e x  u n d e r  th e  t h r e e  
h e a l t h  s t a t u s  and  f o u r  age g ro u p s , i f  a r e  s t a t i s t i c a l l y  
s i g n i f i c a n t .

7 .1 .2  S ta te m e n t o f  th e  n u l l  h y p o th e s i s  ะ
T here  i s  no d i f f e r e n c e  o f  la b o u r  p r o d u c t i v i t y  

among h o u se h o ld  members in  th e  t h r e e  h e a l t h  s t a t u s  i . e .
(hy, hi and  hm) . S y m b o lic a l ly  i s :

HO : 0๙  (hy) = 0๙  (hi) = 0๙  (hm)
A l t e r n a t i v e  h y p o th e s i s  i s :

H Iะ 0๙  (hy) * 0๙  (hi) *  0๙  (hm)

F TEST o f  h o u se h o ld  m em b er's  l a b o u r  p r o d u c t i v i t y  
p e r  day  in  d i f f e r e n t  h e a l t h  s t a t u s  i s  p ro v id e d  by 
a p p ly in g  two way a n a l y s i s  o f  v a r i a n c e .  On th e  l e f t  hand 
s i d e  o f  t a b l e  1 .7 ,  i t  shows th e  b lo c k s  ( O b s e r v a t io n s ) ,  
w h ich  i s  th e  h o u s e h o ld  members ag e  g ro u p s . The r i g h t  hand 
s i d e ,  r e p r e s e n t s  t r e a tm e n t s  ( h e a l t h  s t a t u s ) , w hich  i s  a 
t o t a l  number o f  g ro u p s .
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T a b le  7 .1 s t a t i s t i c a l T e s t f o r  l a b o u r P r o d u c t i v i t y

O b s e r v â t hy hi hn T o t a l Mean
(B locks  ;1 ■o oน 0 .4 8 7 .4 3 2 .4  9

2 37 18 3 .6 5 8 .6 19 .53
3 50 25 4 .8 7 9 .8 2 6 .6
4 25 13 1 .54 39.54 13.18

T o t a l 117 56 10 .42 185.42
Mean 2 9 .2 5 1 4 .5 2 .6

From t h e  above  t a b l e ,  w hich  shows d i f f e r e n t  
p r o d u c t i v i t y  v a l u e s  e x p r e s s e d  i n  T a n z a n ia  c u r r e n c y ,  t h e  
o b s e r v a t i o n s  1, 2, 3, and 4 i n d i c a t e s  t h e  f o u r  ag e  g ro u p s  
c l a s s i f i e d  i n  each  h o u s e h o l d .  The age  g r o u p s  a r e  07 -  10, 
1 1 - 1 4 ,  15 -  60 and  o v e r  60 r e s p e c t i v e l y .  On t h e  o t h e r  
hand ,  v a r i a b l e s  hy, hi, and hm shows t h e  t h r e e  d i f f e r e n t  
h e a l t h  s t a t u s  f a c e d  by h o u s e h o ld  members i n  
s c h i s t o s o m i a s i s  endemic  a r e a .

hy = h e a l t h y  
hi = i n f e c t i o n  
hm = m o r b i d i t y

k ท
SST = z V

j = l I'­ ll

Where ะ
SST= T o t a l  sum o f  s q u a r e s .

]ç
V = Summation o f  t r e a t m e n t s  (g roups)

j = i
ท
y  = Summation o f  b l o c k s  ( O b s e r v a t i o n s )ๆ

k = Number o f  t r e a t m e n t s  (g roups)
ท = Number o f  b l o c k s  ( O b s e r v a t io n s )

X i j  = The i th o b s e r v a t i o n t h a t  r e c e i v e s t h e j th r e a t m e n t
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Tg = Grand t o n a l  
T h e r e f o r e ,

SST=
(52+22+ 0 .482+372+182+ 3 .62+502+252+ 4 .82+252+ 4 .82+252+132+ l . 52 

-  ( 2865)

SST = 5 6 79 .6  - 2865 = 2 8 1 4 .6
ท

SS3 = X Ti2 - 
1=1

T  2

k kn

SSB = Sum o f  s q u a r e d  b l o c k s  
T i  = T o t a l  o f  t h e  i Er‘ b l o c k

( 7 . 482+ 5 8 . 62+79 . 82+ 3 9 . 5 4 2 ; -  (2865) 
____________________________  = 942 .12

3

พุ1
SS (Tr) = I  T32

j = -
"•g

ท kn

พ h e r e b y
SS(Tr)  = Sum o f  t h e  s q u a r e d  t r e a t m e n t s  

Tj = T o t a l  o f  t h e  j Eh o b s e r v a t i o n

T h e r e f o r e ,  S S (T r )=  (1172 + 582 + 1 0 . 422 ) -  (2865)
1425 .4
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SSE = SST -  SS3
= 2 8 1 4 .6  -

-  SS(Tr)
0 4 0  *1 o  ■ฯ .4 O  cy 4 2 . I Z - 1 4 Z 5.

= 4 4 7 .1

VARIATION DEGREES OF FREEDOM
SS ( T r } = ...................................  k -  1 = 2
SSB = ................................  n -  k = 3
SSE = ................................  (k-1)  (ท-!) = 6

SST kn-1 = 11

Ms(Tr) =
SS(Tr)

k-1

MSB = SSB
ร - 1

1425 .4

942.1)

= 7 1 2 .7

= 314.04

MSE = cq โ?

(k-1)  (ท-บ 
MS(Tr)

F =

4 47 .1

= 9 .57

= 7 4 .5

MS E

T a b le  7 .2  ANCVA TABLE FOR LABOUR PRODUCTIVITY
SOURCE c c DF MS F
T r e a t m e n t s 1425 .4 o 7 12 .7 9 .5 /
B lo c k s 942.12 3 314.04
E r r o r 4 4 7 .1 6 7 4 . 5
i o t a ! 2 8 14 .6 11

The computed F v a l u e  i s  9 . 5 7 .  R e f e r r i n g  t o  F 
t a b l e  o f  s t a t i s t i c s  t h e  c r i t i c a l  v a l u e  o f  F a t  2 d e g r e e s
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o f  f reed o m  i n  t h e  n u m e r a to r  and 6 i n  t h e  d e n o m in a to r  i s
5 .14  a t  5% s i g n i f i c a n c e  l e v e l .  T h is  shows t h a t ,  t h e  
c a l c u l a t e d  v a l u e  i s  g r e a t e r  t h a n  t h e  c r i t i c a l  v a l u e  
h en ce  we r e j e c t  t h e  n u l l  h y p o t h e s i s .

However, by r e j e c t i n g  t h e  n u l l  h y p o t h e s i s  i t  
i m p l i e s  t h a t  t h e  l a b o u r  p r o d u c t i v i t y  v a l u e s  p ro d u c e d  by 
t h e  i n d e x  a r e  s t a t i s t i c a l l y  d i f f e r e n t .  T h is  l e a d s  U S  t o  
c o n c l u d e  t h a t  S c h i s t o s o m i a s i s  i n  endemic  a r e a  m ig h t  be 
among t h e  f a c t o r s  w hich  a f f e c t s  l a b o u r  p r o d u c t i v i t y  o f  
h o u s e h o l d s .  T h is  i n t e r p r e t a r i o n  o f  r e s u l t s  i s  o n l y  v a l i d  
i f  t h e  a s s u m p t i o n s  i n  t h e  s t u d y  h o l d s ,  o t h e r  w i s e ,  i f
r e a l  d a t a  would have  been  used", and t h e  r e s u l t s  shows 
t h a t  computed  F i s  l e s s  t h a n  F c r i t i c a l  v a l u e ,  t h e n  we 
would  be r e q u i r e d  t o  a c c e p t  t h e  n u l l  h y p o t h e s i s  and
c o n c l u d e  t h a t  S c h i s t o s o m i a s i s  i n  endem ic  a r e a  does  no t  
a f f e c t  l a b o u r  p r o d u c t i v i t y  o f  h o u s e h o l d s .  T h is  w ould  mean
t h a t ,  p r o d u c t i v i t y  v a l u e s  p ro d u c e d  by t h e  in d e x  a r e
s t a t i s t i c a l l y  i n s i g n i f i c a n t ,  t h u s  t h e y  do n o t  show r e a l  
d i f f e r e n c e .  I t  f u r t h e r  s u g g e s t s  t h a t ,  t h e r e  i s  no enough 
e v i d e n c e  t o  show w h e t h e r  S c h i s t o s o m i a s i s  i n  endem ic  a r e a  
a f f e c t s  l a b o u r  p r o d u c t i v i t y  o f  h o u s e h o l d s .

7 . 2  THE EFFECTS OF SCHISTOSOMIASIS ON SCHOOL PERFORMANCE
OF CHILDREN.

7 . 2 . 1  HYPOTHETICAL DATA 
PERFORMANCE IN SCHISTOSOMIASIS 
SCHISTOSOMIASIS AREA.

ENCDEHICSC:' ร ,  ร 1LEREE

Given  t h a t ,  Schoo l  p e r f o r m a n c e  i n d e x  has  
i d e n t i f i e d  220 p u p i l s  o u t  o f  300 a s  had p o o r  s c h o o l  
p e r f o r m a n c e  i n  S c h i s t o s o m i a s i s  endemic  a r e a  and i n  
s c h i s t o s o m i a s i s  f r e e  a r e a  100, f o r  t h e  same sam ple  s i t e .  
T h is  i m p l i e s  t h a t ,  i n  S c h i s t o s o m i a s i s  endem ic  a r e a  73% o f  
p u p i l s  had p o o r  s c h o o l  p e r f o r m a n c e  com pared  t o  33% i n  
S c h i s t o s o m i a s i s  f r e e  a r e a .  T h is  h y p o t h e t i c a l  s i t u a t i o n  
shows t h a t ,  S cho o l  p e r f o r m a n c e  o f  p u p i l s  i s  a f f e c t e d  by 
S c h i s t o  i n  endemic  a r e a  t h a n  i n  S c h i s t o  f r e e  a r e a .

However, we need  t o  t e s t  t h e  d i f f e r e n c e s  o f  t h e  
two sam ple  p r o p o r t i o n s ,  so  a s  t o  draw c o n c l u s i o n  w h e th e r  
t h e  o b s e r v e d  d i f f e r e n c e s  i n  s c h o o l  p e r f o r m a n c e  i s  a t r u e  
one ,  o r  has  been  a c h i e v e d  by c h a n c e .

7 . 2 . 2  TEST OF DIFFERENCES BETWEEN TWO PROPORTIONS
The two sam ple  p r o p o r t i o n s  a r e  o b t a i n e d  from two 

i n d e p e n d e n t  a r e a s ,  one from s c h i s t o  endem ic  a r e a  and t h e  
o t h e r  f rom s c h i s t o  f r e e  a r e a .
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L e t  P i  = P r o p o r t i o n  o f  s c h o o l  c h i l d r e n  i n  endemic  a r e a  
who had p o o r  s c h o o l  p e r f o r m a n c e .

L e t  p 2 = P r o p o r t i o n  o f  s c h o o l  c h i l d r e n  i n  S c h i s t o  f r e e  
a r e a  who had p o o r  s c h o o l  p e r f o r m a n c e .

L e t  ท1 = Sample s i z e  i n  S c h i s t o  endemic a r e a
L e t  ท2 = Sample s i z e  i n  S c h i s t o  f r e e  a r e a

The a p p l i e d  s t a t i s t i c  t e s t  i s  ะ
Pi -  p 2

Whereby ะ

P c  =sum o f  s u c c e s s e s  i n  two sam ples
ท  1 +  ท 2

q c า _ p c

P i  = number o f  s u c c e s s e s  i n  sam ple  1
ท1

p 2 = number o f  s u c c e s s e s  i n  sam ple  2

7 . 2 . 3  HYPOTHESIS STATEMENT
The h y p o t h e s i s  and  i t s  d e c i s i o n  r u l e  i s :
Ho : P i  -  p 2 < 0 Ha : P i  -  p 2 > 0 R e j e c t  Ho i f  sam ple

z > Za
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L e t  ex = 0 .0 5  w i t h  v a l u e  1 .54  5 
From t h e  d a t a  g iv e n  ะ

Pi = 220 
3ÔÔ

p 2 = 100
= 0 .3 3

3ÔÔ
P c  =  0 . 5 3 ,  q c =  0 .4 7  ท 1 =  0 .0 0 3 3  ท: =  0 .0 0 3 3  

S u b s t i t u t i n g  t h e  v a l u e s  i n  t h e  z fo r m u la  we g e t :  
z = 2 4 3 .3 1

Thus,  c a l c u l a t e d  z = 2 4 3 .3  i s  g r e a t e r  t h a n  z 0.05 
from t h e  t a b l e  w h ich  i s  1 .6 4 5 .  We r e j e c t  t h e  n u l l  
h y p o t h e s i s  and c o n c l u d e  t h a t  t h e  two sam ple  p r o p o r t i o n s  
a r e  s t a t i s t i c a l l y  d i f f e r e n t .  T h is  i m p l i e s  t h a t ,  i n  
S c h i s t o s o m i a s i s  endemic  a r e a ,  p o o r  s c h o o l  p e r f o r m a n c e  o f  
p u c i l s  m ig h t  be  due t o  t h e  e f f e c t  o f  S c h i s t O 'S o m i a s i s . 
However, t h i s  c o n c l u s i o n  w i l l  be  v a l i d  i f  t h e  sam p le s  i n  
b o t h  a r e a s  have  been  s e l e c t e d  random ly  and t h e r e  i s  no 
m a jo r  d i f f e r e n c e s  i n  t h e  s o c i o  economic c h a r a c t e r i s t i c s  
b e tw een  t h e  two a r e a s .  I f  o c h e r  f a c t o r s  such  as
d i f f e r e n c e s  i n  t h e  a v a i l a b i l i t y  o f  t e a c h i n g  m a t e r i a l s ,  
a v a i l a b i l i t y  o f  good t e a c h e r s ,  and c o n d u c i v e  s t u d y  
e n v i r o n m e n t  a r e  n o t  i d e n t i c a l ,  t h e n  t h e s e  r e s u l t s  may no t  
be  v a l i d .

Hcvvever, i f t h e  r e s u l t ร would  have  been  i n d i c a t e d
t h a t  z < Za, t h e n we would have  t o  a c c e p t  t h e  n u l l
h y p o t h e s i 3 t h a t  t h e o b s e r v e d d i f f e r e n c e  b e tw ee n  t h e  two
sam ple p r o o o r t i o n s i s  n e t 3. i re s i  d i f f e r e n c e . Th^
d i f f e r e n c e ,  has  been  o b s e r v e d  by c h a n c e .  T h i s  i m p l i e s  
t h a t ,  t h e r e  i s  no enough e v i c e n c e  t o  show t h a t  i n  S c h i s t o  
endem ic  a r e a  o o o r  s c h o o l  p e r f o r m a n c e  i s  due t o  t h e  
p r e s e n c e  o f  S c h i s t o  a s  compared t o  S c h i s t o  f r e e  a r e a .
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