
llSampling DistributionsSampling Distributions
ll FromFrom aa givengiven populationpopulation wewe cancan taketake seriesseries ofof

differentdifferent samplessamples andand calculatecalculate aa samplesample statisticsstatistics (eg(eg..,,
samplesample meanmean )) forfor eacheach samplesample..

ll Properties of Sampling Distribution of Means: Properties of Sampling Distribution of Means: 
11). The mean of sampling distribution is similar to ). The mean of sampling distribution is similar to 

population mean  population mean  µµ
22). SD of the distribution of the sample means is equal ). SD of the distribution of the sample means is equal 

toto

This is called SE of the mean, It is measured the This is called SE of the mean, It is measured the 
variability of mean of the samples.  variability of mean of the samples.  

33). Provided n is large enough,        the shape of the ). Provided n is large enough,        the shape of the 
sampling distribution is approximately normal. The best sampling distribution is approximately normal. The best 
estimate of the population standardestimate of the population standard error of the error of the 
mean,    , ismean,    , is
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Descriptive Statistics of SBP from Descriptive Statistics of SBP from 15 15 SamplesSamples--

Variable  Variable  N  N  NN*      *      MeanMean MedianMedian StDeStDevv
Population   Population   491       9       121491       9       121..96        11996        119..00             1600             16..9797
sampsamp1           30        0       1201           30        0       120..37        11637        116..50             1650             16..0505
sampsamp2           30        0       1262           30        0       126..57        12757        127..50             2250             22..8888
SampSamp3           30        0       1243           30        0       124..73       12073       120..00             1600             16..3636
sampsamp4           30        0       1224           30        0       122..03        11703        117..00             2100             21..1818
sampsamp5           30        0       1215           30        0       121..37        11937        119..50             1850             18..0000
sampsamp6           30        0       1176           30        0       117..53        11453        114..00             1400             14..6565
sampsamp7           30        0       1227           30        0       122..90        12190        121..00             1600             16..5050
sampsamp8           30        0       1198           30        0       119..20        11620        116..00             1700             17..3939
sampsamp9           30        0       1169           30        0       116..47        11647        116..00             1500             15..0202
sampsamp10         30        0       12510         30        0       125..63        12263        122..50             1650             16..3838
sampsamp11         30        0       11511         30        0       115..43        11443        114..50             1150             11..1111
sampsamp12         30        0       12412         30        0       124..55        12355        123..00             2000             20..4444
sampsamp13         30        0       12213         30        0       122..30        11630        116..50             1850             18..6262
sampsamp14         30        0       12114         30        0       121..47        11647        116..50             1750             17..0000
sampsamp15         30        0       11915         30        0       119..63        11663        116..50             1450             14..9595

* Missing values* Missing values
SBP Example                      SBP Example                      

N           Mean           SDN           Mean           SD
Population                            Population                            491        121491        121..96       1696       16..9797
Sample (size=Sample (size=3030)                    )                    15         12115         121..35        35        SE=SE=1616..9797/ √/ √15 15 = = 44. . 
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ll Just as             is normal deviate that refers to normal distribution of Just as             is normal deviate that refers to normal distribution of XXii values,values,

ll is a normal deviate referring to normal distribution of is a normal deviate referring to normal distribution of 
means (means (XX values).values).

ll Example:Example: The mean and standard deviation of systolic blood pressure for normal The mean and standard deviation of systolic blood pressure for normal 
men are men are 130 130 and and 9 9 mm Hg respectively, what is the probability of drawing from mm Hg respectively, what is the probability of drawing from 
them a random sample of them a random sample of 9 9 measurements which has a measurements which has a mean,mean,

ll 11-- Less than Less than 125 125 mm Hg?mm Hg?
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2- between 125 and 135 mm Hg?
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ll Distribution of the Difference between Two Sample MeansDistribution of the Difference between Two Sample Means::
If independent samples of size nIf independent samples of size n11 and nand n2 2 are drawn at random from are drawn at random from 

two populations, discrete or continuous, with means two populations, discrete or continuous, with means μμ11 and and  µ µ2 2 and and 
variances variances σσ11

22 and and σσ22
22, respectively, then the sampling distribution of the , respectively, then the sampling distribution of the 

differences of means,               , is approximately normally distributed with differences of means,               , is approximately normally distributed with 
mean and variance given by;mean and variance given by;
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is approximately a standard normal variableis approximately a standard normal variable..
NOTENOTE: If both : If both nn11 and and nn22 are greater than or equal to are greater than or equal to 3030, the normal , the normal 
approximation for the distribution of approximation for the distribution of 21 xx − is very good.is very good.
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ll ExampleExample:  A researcher is willing to assume that levels of :  A researcher is willing to assume that levels of 
vitamin A in the livers of two human populations are vitamin A in the livers of two human populations are 
each normally distributed. The variances for the two each normally distributed. The variances for the two 
populations are assumed to be populations are assumed to be 19600 19600 and and 8100 8100 
respectively. What is the probability that a random respectively. What is the probability that a random 
sample of size sample of size 15 15 from the first population and from the first population and 10 10 from from 
the second population will yield a value of the difference the second population will yield a value of the difference 
between samples means greater than or equal to between samples means greater than or equal to 50 50 if if 
there is no difference in the population means?there is no difference in the population means?
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ll Distribution of the Sample Proportion:Distribution of the Sample Proportion:
ll This distribution is obtained from Binomial This distribution is obtained from Binomial 

distribution with parameter distribution with parameter PP.  .  is a best and unbiased is a best and unbiased 
estimate of P and is approximately normally distributed estimate of P and is approximately normally distributed 
with a mean and standard error denoted by;with a mean and standard error denoted by;

ll This distribution would be constructed experimentally in This distribution would be constructed experimentally in 
exactly the same manner as was suggested in the case exactly the same manner as was suggested in the case 
of the mean and the difference between two means. of the mean and the difference between two means. A A 
widely used criterion is that both np and nq are greater widely used criterion is that both np and nq are greater 
than than 55. . 
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ExampleExample:: If,If, inin aa populationpopulation ofof adults,adults, 00..1515 areare onon somesome
sortsort ofof diet,diet, whatwhat isis thethe probabilityprobability thatthat aa randomrandom samplesample
ofof sizesize 100100 willwill yieldyield aa proportionproportion whowho areare onon aa dietdiet::
11-- BetweenBetween 00..1010 andand 00..1212??
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22-- No greater than No greater than 00..1212??
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ll Distribution of the Difference between Distribution of the Difference between 
Two Sample ProportionsTwo Sample Proportions::

ll This distribution is obtained from two Binomial This distribution is obtained from two Binomial 
distributions populations with parameters Pdistributions populations with parameters P11 and Pand P22. . are are 
best and unbiased estimate of best and unbiased estimate of PP1 1 and Pand P2 2 ,, and are and are 
approximately normally distributed with a means and approximately normally distributed with a means and 
standard errors denoted bystandard errors denoted by

2

22

1

11

2121

2

22

1

11
ˆˆ21ˆˆ

)()ˆˆ(   

   ,            and     p-
2121

n
qp

n
qp

ppppZ

n
qp

n
qpp PPPP

+

−−−
=

+==
−−

σµ

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

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


nnExampleExample:: InIn aa certaincertain populationpopulation ofof retardedretarded children,children, itit isis
knownknown thatthat thethe proportionproportion whowho isis hyperactivehyperactive isis 00..4040.. AA
randomrandom samplesample ofof sizesize 120120 waswas drawndrawn fromfrom thisthis population,population,
andand aa randomrandom samplesample ofof sizesize 100100 waswas drawndrawn fromfrom anotheranother
populationpopulation ofof retardedretarded childrenchildren.. IfIf thethe proportionproportion ofof
hyperactivehyperactive childrenchildren isis thethe samesame inin bothboth populations,populations, whatwhat isis
thethe probabilityprobability thatthat thethe samplesample wouldwould yieldyield aa difference,difference, ,,
ofof 00..1616 oror more?more? 21
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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 

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

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

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


0.09 0.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00 

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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