
ll Normal DistributionNormal Distribution
ll TheThe mostmost importantimportant continuouscontinuous probabilityprobability

distributiondistribution inin thethe entireentire fieldfield ofof statisticsstatistics isis normalnormal
distributiondistribution andand itit isis frequentlyfrequently calledcalled GaussianGaussian
distributiondistribution..

ll TheThe normalnormal distributiondistribution dependsdepends onon thethe valuesvalues of,of,

ll The normal density is given by;The normal density is given by;
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ll The properties of Normal Distribution areThe properties of Normal Distribution are::
ll A normal distribution is A normal distribution is ““bell shaped bell shaped ““and symmetrical about its mean . and symmetrical about its mean . 5050% % 

of the observations lie above the mean and of the observations lie above the mean and 5050% below it.% below it.
ll The total area under the curve above the horizontal axis is The total area under the curve above the horizontal axis is 11..
ll Different values of determine the degree of flatness or  peaked ness of the Different values of determine the degree of flatness or  peaked ness of the 

graphs of the distribution.graphs of the distribution.
ll Approximately Approximately 6868% of the observations lie within % of the observations lie within ±±1 1 standard deviation of the standard deviation of the 

mean (mean (µµ ±± 1σ)1σ), , 9595% of the observations lie within % of the observations lie within ±±11..96 96 standard deviation of standard deviation of 
the mean the mean (µ(µ ±± 1.96)1.96), and , and 9999% of the observations lie within % of the observations lie within ±±22..58 58 standard standard 
deviation of the mean deviation of the mean (µ(µ ±± 2.58)2.58)..
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ll Normal DistributionNormal Distribution
ll •• If a random variable X has the Normal distribution with mean If a random variable X has the Normal distribution with mean µµ and and 

variance,        this is denoted by: variance,        this is denoted by: 
ll X ~N (X ~N (µµ,        ).,        ).

ll •• In order to obtain probabilities for the Normal distribution (i.e. areas In order to obtain probabilities for the Normal distribution (i.e. areas 
under the curve), it is necessary to express any value of X in terms of under the curve), it is necessary to express any value of X in terms of 
the number of standard deviation units it is away from the number of standard deviation units it is away from µµ..

ll i.e; X=i.e; X=µµ+z+z
ll or Z=(Xor Z=(X-- µµ )/)/
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Standard Normal distributionStandard Normal distribution

• The Standard Normal distribution has a mean of The Standard Normal distribution has a mean of 0 0 and a SD of and a SD of 11,    ,    
Z~N(Z~N(00,,11))

• Probabilities for Normal distributions other than the standard Normal • Probabilities for Normal distributions other than the standard Normal 
distribution N (distribution N (00, , 11) are obtained by using the formula,) are obtained by using the formula,

Z=XZ=X-- µ /µ /σσ
to convert from normal distribution X ~ N (µ, to convert from normal distribution X ~ N (µ, σσ ) to standard normal ) to standard normal 
distribution Z ~ N(distribution Z ~ N(00,,11) and then using the table of probabilities for ) and then using the table of probabilities for 
N(N(00,,11).).
Total area under the curve=Total area under the curve=11
The values inside the given table represent the areas under the The values inside the given table represent the areas under the 
standard normal curve for values between standard normal curve for values between 0 0 and the relative zand the relative z--scorescore..
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ll ExampleExample: Assume the mean and standard deviation of the : Assume the mean and standard deviation of the 
distribution of serum Cholesterol level in normal men are distribution of serum Cholesterol level in normal men are 242242..2 2 
and and 4545..4 4 respectively. Find the probability of a normal man will respectively. Find the probability of a normal man will 
have a cholesterol value:have a cholesterol value:

ll 11-- between between 189189..5 5 and and 329329..55

ll

ll 22-- P(X< P(X< 159159..55))

ll
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Area between 0 and z

0.09 0.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00 Z

0.03590.03190.02790.02390.01990.01600.01200.00800.00400.00000.0

0.07530.07140.06750.06360.05960.05570.05170.04780.04380.03980.1

0.11410.11030.10640.10260.09870.09480.09100.08710.08320.07930.2

0.15170.14800.14430.14060.13680.13310.12930.12550.12170.11790.3

0.18790.18440.18080.17720.17360.17000.16640.16280.15910.15540.4

0.22240.21900.21570.21230.20880.20540.20190.19850.19500.19150.5

0.25490.25170.24860.24540.24220.23890.23570.23240.22910.22570.6

0.28520.28230.27940.27640.27340.27040.26730.26420.26110.25800.7

0.31330.31060.30780.30510.30230.29950.29670.29390.29100.28810.8

0.33890.33650.33400.33150.32890.32640.32380.32120.31860.31590.9

0.36210.35990.35770.35540.35310.35080.34850.34610.34380.34131.0

0.38300.38100.37900.37700.37490.37290.37080.36860.36650.36431.1

0.40150.39970.39800.39620.39440.39250.39070.38880.38690.38491.2

0.41770.41620.41470.41310.41150.40990.40820.40660.40490.40321.3

0.43190.43060.42920.42790.42650.42510.42360.42220.42070.41921.4

0.44410.44290.44180.44060.43940.43820.43700.43570.43450.43321.5

0.45450.45350.45250.45150.45050.44950.44840.44740.44630.44521.6

0.46330.46250.46160.46080.45990.45910.45820.45730.45640.45541.7

0.47060.46990.46930.46860.46780.46710.46640.46560.46490.46411.8

0.47670.47610.47560.47500.47440.47380.47320.47260.47190.47131.9

0.48170.48120.48080.48030.47980.47930.47880.47830.47780.47722.0

0.48570.48540.48500.48460.48420.48380.48340.48300.48260.48212.1

0.48900.48870.48840.48810.48780.48750.48710.48680.48640.48612.2

0.49160.49130.49110.49090.49060.49040.49010.48980.48960.48932.3

0.49360.49340.49320.49310.49290.49270.49250.49220.49200.49182.4
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0.09 0.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00 Z

0.49520.49510.49490.49480.49460.49450.49430.49410.49400.4938
2.5

0.49640.49630.49620.49610.49600.49590.49570.49560.49550.4953
2.6

0.49740.49730.49720.49710.49700.49690.49680.49670.49660.4965
2.7

0.49810.49800.49790.49790.49780.49770.49770.49760.49750.4974
2.8

0.49860.49860.49850.49850.49840.49840.49830.49820.49820.4981
2.9

0.49900.49900.49890.49890.49890.49880.49880.49870.49870.4987
3.0
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ll 33--between what two cholesterol values will between what two cholesterol values will 9090% of all cholesterol values for a % of all cholesterol values for a 
normal man. From standard normal table, find the area    normal man. From standard normal table, find the area    

ll between (between (0 0 to Z, or to Z, or 0 0 to to -- Z) is Z) is 00..4545..Thus, Z = Thus, Z = ±±11..645645..
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ExampleExample: Find the area under the curve above the Z: Find the area under the curve above the Z--axis,axis,
1.1.between between 0 0 and and 22,from standard normal table, ,from standard normal table, 
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ll 22-- between between ––22..55 55 and and 22..5555, , from standard normal  from standard normal  
ableable,,00..502502..550550..4946049460..49464946--22..5555

ll

ll 33-- between between 00..84 84 and and 22..4545

( ) ( )
( ) 9892.00.4946 2                        

55.2255.255.2

==

≤=≤≤− ZPZP

-2.55
+2.55

45% 45%

0

0.4946 0.4946

( )
( ) ( )

1934.02995.04929.0
84.0045.20

45.284.0    

=−=
≤≤−≤≤=

≤<
ZPZP

ZP

0.84 2.45

0.2995

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com

