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Gaussian curve \ Gaussian distribution\ normal distribution

z-distribution , z-variable z-score :is a bell-shaped frequency distribution curve

normal distribution can be described completely by the two parameters p and 6. As always,
the mean is the center of the distribution and the standard deviation is the measure of the
variation around the mean.

The normal distribution is the most important distribution. It describes well the distribution
of random variables that arise in practice, such as the heights or weights of people, the total
annual sales of a firm, exam scores etc

Z-distribution is good description of many variable ( especially the biological variable all
laboratory investigation .....ect)

Mean

Properties of Z-distribution Median
1- Continuous bell shaped curved Mode y
2- Symmetrical around the mean ,the right side of f;;

center is a mirror image of the left side /o
3- The curve never touch (X) axis y

—0 <X <o 4

4- Total area under curve is 1 or 100% (AUC)

4 The normal distribution is symmetric about p. Therefore, the area to the left of p is
equal to the area to the right of p (50% each).

Z Score Normal Distribution

Properties of the
Z Score Normal
Distribution:

Entire area under
curve = 100% or

1.00 1. Symmetrical

2. Mean =0

and Standard
50% or 50% or Deviation = 1

.50 of .50 of 3. I\(Iean, median,
values the and mode are

to left of values equal

mean to right

of mean

Which of the following is a characteristic of a normal distribution?

1- mean=median=mode

2- perfectly symmetric around its center
3- unimodal

4- All of the options are correct
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0.683 . 0.2 0.954

0.2 0.997

The interval p+1c covers the middle
The interval p+2c covers the middle
The interval u+3c covers the middle

68% of the distribution.
95% of the distribution.
100% of the distribution.

99.9%
99.7%
34.1% 34.1%
13.6% 68.2% 136%
95.4 %
Vo.1%
-4o -30 -20 -lo m +1o
Normal,
Bell-shaped Curve

2.14% 13.59%| 34.13% | 34.13%

13.59%

-48D -3SD -2SD -1SD 0SD
I I I |

0.1% 2.3% 15.9% 50%
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X: estimated (given in question)

K: mean if it was for population

O : Standard deviation if it was for population
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0.5000
0.5398
0.5793
0.6179
0.6554
0.6915
0.7257
0.7580
0.7881
0.8159
0.8413
0.8643
0.8849
0.9032
0.9192
0.9332
0.9452
0.9554
0.9641
0.9713
0.9772
0.9821
0.9861
0.9893
0.9918
0.9938
0.9953
0.9965
0.9974
0.9981
0.9987

0.5040
0.5438
0.5832
0.6217
0.6501
0.6950
0.7291
0.7611
0.7910
0.8186
0.8438
0.8665
0.8869
0.9049
0.9207
0.9345
0.9463
0.9564
0.9649
0.9719
0.9778
0.9826
0.9864
0.9806
0.9920
0.9940
0.9955

0.9975
0.9082
0.9987

0.5080
0.5478
0.5871
0.6255
0.6628
0.6985
0.7324
0.7642
0.7939
0.8212
0.8461
0.8686
0.8888
0.9066
0.9222
0.9357
0.9474
0.9573
0.9656
0.9726
0.9783
0,9830
0.9868
0.9898
0.9922
0.9941
0.9956
0.9967
0.9976
0.9982
0.9987

0.5120
0.5517
0.5910
0.6293

0.7019
0.7357
0.7673
0.7967
0.8238
0.8485
0.8708
0.8907
0.9082
0.9236
0.9370
0.9484
0.9582
0.9664
0.9732
0.9788

0.9871
0.9901
0.9925
0.9943
0.9957

0.9977
0.9983
0.9988

0.5160
0.5557
0.5948
0.6331
0.6700
0.7054
0.7389
0.7704
0.7995
0.8264
0.8508
0.8729
0.8925
0.9099
0.9251
0.9382
0.9495
0.9591
0.9671
0.9738
0.9793
0.9838
0.9875
0.9904
0.9927
0.9945
0.9959
0.9969
0.9977
0.9984
0.9988

0.5199
0.5596
0.5987

0.6736
0.7088
0.7422
0.7734
0.8023
0.8289
0.8531
0.8749
0.8944
0.9115
0.9265
0.93%
0.9505
0.9599
0.9678
0.9744
0.9798

0.9878
0.9906
0.9929
0.9946
0.9960
0.9970
0.9978
0.9984
0.9989

0.5239
0.5636
0.6026
0.6406
0.6772
0.7123
0.7454
0.7764
0.8051
0.8315
0.8554
0.8770
0.8962
0.9131
0.9279
0.9406
0.9515
0.9608
0.9686
0.9750
0.9803
0.9846
0.9881
0.9909
0.9931
0.9948
0.9961
0.9971
0.9979
0.9985
0.9989

0.5279
0.5675
0.6064
0.6443
0.6808
0.7157
0.7486
0.7794
0.8078
0.8340
0.8577
0.8790
0.8980
0.9147
0.9292
0.9418
0.9525
0.9616
0.9693
0.9756
0.9808
0.9850
0.9884
0.9911
0.9932
0.9949
0.9962
0.9972
0.9979
0.9985
0.9989

0.5319
0.5714
0.6103

0.6844
0.7190
0.7517
0.7823
0.8106
0.8365
0.8599
0.8810
0.8997
0.9162
0.9306
0.9429
0.9535
0.9625
0.9699
0.9761
0.9812
0.9854
0.9887
0.9913
0.9934
0.9951
0.9963
0.9973
0.9980
0.9986
0.9990

0.5359
0.5753
0.6141
0.6517
0.6879
0.7224
0.7549
0.7852
0.8133
0.8389
0.8621
0.8830
0.9015
0.9177
0.9319
0.9441
0.9545
0.9633
0.9706
0.9767
0.9817
0.9857
0.9890
0.9916
0.9936
0.9952
0.9964
0.9974
0.9981
0.9986
0.9990
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Example: Suppose the diameter of a certain car component follows the normal
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distribution with =10, ¢ =3 find the probability that its diameter will be
larger than 13.4 mm?
Answer: find the value of z

(x-w)

= =

O

Z=(13.4-10)/ 3

z=1.13 zcalculated

Z calcul

ated 0.3

0.7

11

1.13

1.3

1.5

2.5

2.6

Z tabulated

0.6179

0.7580

0.8643

0.8708

0.9032

0.9332

0.9938

0.9953

Read the number 0.8708 from the table. Z tabulated
Therefore the probability of the diameter is larger than 13.4 mm is 12.92%.

87.0820

10

+— 1A =

b, 12.929%

13

16

+—2 =

19

—+ =

Example: company packages sugar in 1kg bags when they weighed a sample of
bags they get u =1010 g and standard deviation =5g, what is the probability of
bags having weight more than 1000g?

Z calculated

2.0

2324

2.5

2.6

Z tabulated

0.9775

0.9893

0.9918

0.9938

0.9953

Answer: find the value of z

(x-w)

= =

Z= (1000

O

-1010) /5

Z= -2 zcalculated

Read the number 0.9775 from the table. Z tabulated
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Therefore the probability of the bags having weight more than 1kg is 2.25%.

OT.TS%0

100D

I ] L| 1 I
-3 —= -1 1 =2 =
205 1000 1005 1010 1015 1020 1025

L

Example: for certain population it was found that mean weight was m= 150 Ibs, a
variance s?= 100 Ibs?, what is the probability (P) of person having

1-more than 160 Ibs?

2-less than 140 Ibs ?

z 0.3 0.5 0.7 1.0 1.3 15 1.7 2.4 2.5 2.6
tabulated | 0.6179 | 0.6915 | 0.7580 | 0.8413 | 0.9032 | 0.9332 | 0.9554 | 0.9918 | 0.9938 | 0.9953

84.13%

-3 = =1 1 =2 =
120 130 140 150 160 170 180

84.13%

15.87%
T T | ] | | || | |
-3 = -1 1 =2 =
120 130 140 150 160 170 180
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Home work: for population it was found that mean of blood pressure p=120 mmHg,
with standard deviation = 10 mmHg what is the probability of person having Bl.pr.
1- More than 140 mmHg?

2- Less than 115.5 mmHg?

3- less than 132 mmHg?

z 0.3 0.5 0.7 11 1.3 1.5 1.7 2.4 2.5 2.6
tabulated | 0.6179 | 0.6915 | 0.7580 | 0.8643 | 0.9032 | 0.9332 | 0.9554 | 0.9918 | 0.9938 | 0.9953

T T T T T T T
-3 -= -1 1 = =

90 100 110 120 130 140 150

Q-test for bad data
How do | decide to rejecting experimental results? 6 CF 93 IOF UTp pIOY)

Q-Test:

It is used to help decide whether accept or reject the experimental result
Q= gap\ range

Gap=X4—Xnp

X q : questionable value X n : neighbor value to questionable value
Range = X -Xs

Q calculated more than Q tabulated  Reject

Q calculated less than Q tabulated  accept
Example: consider the following five results 12.53 , 12.56 , 12.47 , 12.67 and 12.48 is 12.67

a bad result?

Number of Q tabulated

Observations
3 0.970

4 0.829
5 0.710
6 0.625
7 0.568
8 0.526
8] 0O 4\)}

10 0.466
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Example : the following results were obtained from replicate determination of total thyroxin
T4 in serum using ELIZA instrument : 560 , 564 , 570 ,569 and 581 pg\dl the last value
appears should it be rejected? Note the Q tabulated= 0.71 when replicate =5.

Example :Consider the following data set: 81, 100, 101, 102, and 103. Is 81 bad ?

Number of
Observations

Q tabulated

0.970

3

4 0.8290
5 0.710
6 0.625
¢ 0.568
8 0.526
S 0.493
10 0.466
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