Topic 4 Point and interval estimate

Population parameter —parameter zakladného suboru

Definition:
A population characteristics, such as populatiommeopulation variance and population
standard deviation.

Sample statistics- vyberova Statistika
Definition:
A sample characteristics, such as sample mean, lsawgpiance and sample standard

deviation.The value of a sample statistics is used to estineathe value of the population
parameter.

Central limit theorem — centralna limitna teoréma
Definition:
A theorem that allows us to use the normal proiigbdistribution to approximate the

sampling distribution of a sample mean and samaledsrd deviation whenever the sample
size is large.

Point estimate -bodovy odhad

Definition:

Point estimate is a single numerical value usemhasstimate of a population parameter.
Note:

Point estimator — sample statistics, such3ss;, s° that provides a point estimate of the

population parameter. Point estimate is more predisan interval estimate but it is not so
reliable.

Properties of point estimators— vlastnosti bodového odhadu
Definition:
Properties of point estimators are as follows:

* unbiasedness -a property of point estimator that occurs whenéverexpected value
of the point estimator is equal to the populatiangmeter it estimates.

e consistency -a property of point estimator that occurs whendangrer sample sizes
tend to provide point estimates closer to the pajpuh parameter.

» (relative) efficiency — if we have two unbiased point estimators of the esam
population parameter, the point estimator with shealler variance is said to have
greater efficiency than the other.

Point estimate of mean- bodovy odhad priemeru (strednej hodnoty)

As for a point estimate, population meagn)(can be estimated by means of a sample mean
(X). A sample mean can be calculated using a fun&MBRAGE in MS Excel.
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Topic 4 Point and interval estimate

Point estimate of variance- bodovy odhad rozptylu

esto? =¢f

As for a point estimate, population varianczeZQ can be estimated by means of a sample
variance ¢°). A sample variance can be calculated using atibm&AR in MS Excel.

Point estimate of standard deviation- bodovy odhad smerodajnej (Standardnej) odchylky

esto=¢g

As for a point estimate, population standard demia{o ) can be estimated by means of a
sample standard deviatiors;, A sample standard deviation can be calculatadgua
function STDEV in MS Excel.

Interval estimate —intervalovy odhad
Definition:
Interval estimate is an estimate of population pext@r that provides an interval believed to

contain the value of the parameter. Interval edeneanot as precise as a point estimate but it
is more reliable.

Confidence level -hladina spbahlivosti

Definition:

The confidence associated with an interval estinjageally 0.95 or 0.99, it depends on the
significance level, i.e. alpha 0.05 or 0.01).

Confidence interval —interval spéahlivosti

Definition:
An interval estimate for an unknown population paeter.

The width of the confidence interval is relatedhe significance level, standard error, and n
(number of observations) such that the following tane:

- the higher the percentage of accuracy (significangedesired, the wider the
confidence interval

« the larger the standard error, the wider the conficence interval

- the larger the n, the smaller the standard error, ad so the narrower the
confidence interval

All other things being equal, a smaller confidemtterval is always more desirable than a
larger one because a smaller interval means thelgtogn parameter can be estimated more
accurately.
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Interval estimate of mean- intervalovy odhad priemeru (strednej hodnoty)
PXR-A<u<x+A)=1-a
whereA is the sampling error.

+ If the sample size is greater than 30 (n>30) therdistribution of the random variable

(sample statistic) will be approximated with a nafndistribution — N(0,1). The
sampling error will be calculated as follows:

A=Ug-q/2) oL

Jn

A critical value (-4 /2)) will be calculated using a function NORMSINV inSVExcel.

« If the sample size is lower than 30 (n<30) thendis¢ribution of the random variable
(sample statistic) will be approximated with a St distribution). The sampling
error will be calculated as follows:

A= t(a:n1) E’% -

A critical value ¢(4;-1)) will be calculated using a function TINV in MS &.

Interval estimate of variance- intervalovy odhad rozptylu

[0-0% _ . _ (-2

=1l-a
Xé/z; n-1) Xé—a/Z; n-1)

Critical values for both lower and upper Iimitg(fg,,zn_l); )((21_6,,2;”_1)) can be calculated
using a function CHIINV in MS Excel.

Interval estimate of standard deviation - intervalovy odhad smerodajnej (Standardnej)
odchylky

)((zalz; n-1) Xé—alz; n-1)
Critical values for both lower and upper Iimits((’g,,z;n_l); Xé—alZ;n—l)) can be calculated
using a function CHIINV in MS Excel.

Note: It's much faster to calculate the interval estinfarevariance and then calculate the
square root of both lower and upper linizs
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Topic 4 Point and interval estimate

Sampling error (standard error, estimation error) — pripustna chyba odhadu

A =U(-q2) E—li or A=t(gn) E—li

Un n

The lower the desired sampling error the largerstraple size must be.

Note: Sampling error is influenced by:
- confidence level - we can influence the confidelesel

« (sample) standard deviation - we can't influeneevifriability within the sample
(chosen from the collected set of data)

« sample size - we can influence the sample size

Sample size -velkos’ vyberového suboru

2
n= Ué__alz) BSL

AZ

where,
A ands; are given in the text of the example.

A critical value (-4 /2)) will be calculated using a function NORMSINV inSVExcel.
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