e.g. Assume a theoretical normal distribution of body weight of broiler at age 5 months with average 2000 gm and the variance is 10000 gm2, how you can draw the normal distribution of body weight?

(X = 2000 gm , σ = S= √ 10000 = 100gm 
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From the above distribution, we can conclude:

a. 50 % of broilers have body weights less than 2000 gm and 50 % of broilers have weights higher than 2000 gm

b. 68 % of broilers have body weight arranged between ((X-1S , (X+1S) 

= (2000-1(100), 2000 + 1(100) = 1900 – 2100 gm.

c. 95 % of broilers have body weight arranged between ((X-2S , (X+2S)

= (2000 - 2(100), 2000 + 2(100) = 1800 – 2200 gm.

d. 99 % of broilers have body weight arranged between ((X-3S , (X+3S)

= (2000 - 3(1000), 2000 + 3(100) = 1700 – 2300 gm.

Testing the hypothesis of the real mean (μX) of one population:

  Ho: μX = λ
  Ha: μX ≠ λ
1. Using Confident Limits Method:

X ± ZSX

if sample size is large,( 40 samples and more)

X ± tSX


if sample size is small.( less than 40 samples) 

Example: Suppose that some one said that 15 kg is the real weight gain in ewes  . If we have 50 ewes  with recording their yield, and the real mean weight gain  and standard deviation from these samples were 14.8kg and 0.5 kg respectively. Can we accept this hypothesis or not using the confident limits at level 95%.

The solution: Ho: μX = 15 kg

 Ha: μX ≠ 15 kg

Notice that sample size is more than 40 samples (50), so the confident limits will be used here depends on Z values at level 95%:


X ± ZSX

SX = SX / SQRT (n) = 0.5/50 = 0.07 kg

a- And at 95% confident limits:


X ± ZSX = 14.8± (1.96)(0.07) = 14.8 ± 0.13


(14.66, 14.93)

So we are sure in 95% that the real mean of weight gain is 15 kg  don’t lay within confident limit at 95% ( 14.66 , 14.93) kg we accept Ha  and reject Ho .

b-  Can this hypothesis refused using the confident limits at level 99%.

And at 99% confident limits:


X ± ZSX = 14.8± (2.58)(0.07) = 14.8 ± 0.18


(14.62 , 14.99)

Suppoed real mean of weight gain is 15kg don’t lay within confident limit (14.62 , 14.99) kg , we accept Ha , and  reject Ho.

**
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   *     **15 kg
  Refused
     Accepted

   Refused

   14.62   14.66    
  
    14.93  14.98
Tabulated Z
Other methods  

The solution: Ho: μX = 15 kg

  Ha: μX ≠ 15 kg

Z= (x- λ)/Sx 

    = ( 14.8 – 15) / 0.07 =  - 0.2 / 0.07= - 2.85 = 2.85

Z at level 95% =1.96 

If Z calculate (2.85) greater than Z table ( 1.96) 

We accept Ha  and Reject Ho .

Z at level 99%  = 2.58 

If Z calculate (2.85) greater than Z table ( 2.58) 

We accept Ha  and Reject Ho .

Example: Some one supposed that the real mean of ewes body weight in a flock is 50 kg. If we take a sample of 144 ewes from this flock and record their body weight, we obtain the mean and standard deviation and they were 45 and 24 kg respectively. Test the hypothesis μX = 50 kg using Z or t.

The solution: Ho: μX = 50 kg

  Ha: μX ≠ 50 kg

According to large sample size (144 ewes) Z test will be used:

Z= (x- λ)/Sx

Sx = Sx / SQRT (n) = 24/12 = 2.0 kg

Z= (x- λ)/Sx = (45-40)/2 = 2.5 *

The absolute calculated value of Z = 2.5, it is larger than 1.96 and less than 2.58, so the null hypothesis will be refused at significant level 0.05.

Example: Test the hypothesis including that the mean body weight of new childbirth is 2.9 kg. In a hospital, random sample of 9 children is taken with mean 3.67 kg and standard deviation 0.89 kg. (Use the two methods: Confident limit and Z or t test):

1. Confident limits method: 

The solution: Ho: μX = 2.9 kg
       Ha: μX ≠ 2.9 kg
Notice that sample size is small (9), so the confident limits will be used here depends on t values at level 95% :


X ± t(0.05,8) SX

SX = SX / SQRT (n) = 0.89/SQRT(8) = 0.295 kg


X ± t(0.05,8) SX = 3.67± (2.306)(0.295) = 3.67 ± 0.67


(3.00, 4.34)

The mean body weight of new childbirth is 2.9 kg don’t lay within confident limit at 95% (3.00, 4.34) kg  we Accept Ha , Reject Ho


X ± t(0.01,8) SX = 3.67± (3.355)(0.295) = 3.67 ± 0.97


(2.70, 4.64)

This mean the supposed value lay within the confident limits at 99%, then Ho will be accepted  and Reject Ha  at level 1%. 
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Refused
    Accepted

   Refused
0.01
0.05



0.05
0.01


  -3.355  -2.306


         2.306  3.355
Tabulated t 
2.70     3.00                                    4.34        4.64

Other methods  

The solution: Ho: μX = 2.9 kg

  Ha: μX ≠ 2.9  kg

t= (x- λ)/Sx 

    = ( 3.67 – 2.9) / 0.295 =   0.77 / 0.295= 2.61

t at level 95% =2.306 

If T calculate (2.61) greater than T table ( 2.306) 

We accept Ha  and Reject Ho .

T at level 99%  = 3.355 

If T calculate  (2.61) greater than T table ( 3.355) 

We accept Ho  and Reject Ha .

Example: suppose that the real mean of Turkey body weight is 18 kg. If we take a 25 birds with  recording  their body weight, we obtain the mean and standard deviation and they were 19and 2.5 kg respectively. Test the hypothesis μX = 18 kg using Z or t.

The solution: Ho: μX = 18 kg

                      Ha: μX ≠ 18 kg

Notice that sample size is small (25), so the confident limits will be used here depends on t values at level 95% :


X ± t(0.05,8) SX

SX = SX / SQRT (n) = 2.5/SQRT(25) = 0.5 kg


X ± t(0.05,25) SX = 19± (2.064)(0.5) = 19 ± 1.032


(17.96, 20.032)

The mean body weight of turkey is 18 kg  lay within confident limit at 95% (17.96, 20.032) kg  we Accept Ho , Reject Ha


X ± t(0.01,25) SX = 19 ± (2.797)(0.5) = 19 ± 1.39


(17.60 , 20.39)

This mean the supposed value lay within the confident limits at 99%, then Ho will be accepted  and Reject Ha  at level 1%. 
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   Refused
0.01
0.05
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0.01


  -2.797  -2.064


         2.064  2.797
Tabulated t 
17.60     17.96                20.0324        20.29

Other methods  

The solution: Ho: μX = 18 kg

  Ha: μX ≠ 18  kg

t= (x- λ)/Sx 

    = ( 19 – 18) / 0.5 =   1 / 0. 5= 2

t at level 95% =2.064

If T calculate (2) less  than T table ( 2.064) 

We accept Ho  and Reject Ha .

T at level 99%  = 2.797 

If T calculate  (2) less than T table ( 2.797) 

We accept Ho  and Reject Ha 
