PERCENTAGE POINTS OF THE T DISTRIBUTION

PERCENTAGE POINTS OF THE T DISTRIBUTION PLAY A CRUCIAL ROLE IN STATISTICAL ANALYSIS, PARTICULARLY IN HYPOTHESIS
TESTING AND CONFIDENCE INTERVAL ESTIMATION. THE T DISTRIBUTION, WHICH W AS DEVELOPED BY WILLIAM SEALY GOSSET
UNDER THE PSEUDONYM HSTUDENT," IS A FAMILY OF DISTRIBUTIONS THAT ARE SYMMETRICAL AND BELL-SHAPED, SIMILAR TO THE
NORMAL DISTRIBUTION BUT WITH HEAVIER TAILS. THIS CHARACTERISTIC MAKES THE T DISTRIBUTION PARTICULARLY USEFUL
\WHEN DEALING WITH SMALL SAMPLE SIZES OR UNKNOWN POPULATION VARIANCES. UNDERSTANDING PERCENTAGE POINTS, OR
CRITICAL VALUES, OF THE T DISTRIBUTION IS ESSENTIAL FOR STATISTICIANS AND RESEARCHERS TO MAKE INFORMED DECISIONS
BASED ON THEIR DATA.

UNDERSTANDING THE T DISTRIBUTION

THE T DISTRIBUTION IS FREQUENTLY USED IN STATISTICS, ESPECIALLY IN SCENARIOS WHERE SAMPLE SIZES ARE SMALL
(TYPICALLY N < 30) AND THE POPULATION STANDARD DEVIATION IS UNKNOWN. HERE’S A DEEPER LOOK INTO ITS
CHARACTERISTICS:

CHARACTERISTICS OF THE T DISTRIBUTION

1. SHAPE: THE T DISTRIBUTION IS SYMMETRIC AND BELL-SHAPED, SIMILAR TO THE NORMAL DISTRIBUTION. HO\X/EVER, IT HAS
HEAVIER TAILS WHICH ALLOW FOR A GREATER PROBABILITY OF OBTAINING VALUES FAR FROM THE MEAN.

2. DEGREES OF FREEDOM: THE SHAPE OF THE T DISTRIBUTION IS INFLUENCED BY THE DEGREES OF FREEDOM (DF), WHICH ARE
CALCULATED AS THE SAMPLE SIZE MINUS ONE (N - 1) AS THE SAMPLE SIZE INCREASES, THE T DISTRIBUTION APPROACHES THE
NORMAL DISTRIBUTION.

3. MEAN AND V ARIANCE:

- MEAN: THE MEAN OF THE T DISTRIBUTION IS ZERO.

- VARIANCE: THE VARIANCE IS GREATER THAN 1 AND DEPENDS ON THE DEGREES OF FREEDOM. SPECIFICALLY, THE VARIANCE IS
caLcuLATED As \( \Frrac{or}{pF - 23 \) For DF > 2.

4. APPLICATION: |T IS USED PRIMARILY FOR:

- ESTIMATING POPULATION PARAMETERS.
- CONDUCTING HYPOTHESIS TESTS, PARTICULARLY T-TESTS.

PERCENTAGE POINTS OF THE T DISTRIBUTION

PERCENTAGE POINTS OF THE T DISTRIBUTION, ALSO KNOWN AS CRITICAL VALUES, REFER TO THE VALUES THAT SEPARATE THE
TAILS OF THE DISTRIBUTION FROM THE MAIN BODY. THESE POINTS HELP IN DETERMINING THE THRESHOLDS FOR SIGNIFICANCE IN
STATISTICAL TESTS.

DEeFINING PERCENTAGE POINTS

- CRITICAL VALUE: A CRITICAL VALUE IS A THRESHOLD THAT DEFINES THE BOUNDARY FOR ACCEPTANCE OR REJECTION OF THE
NULL HYPOTHESIS IN HYPOTHESIS TESTING. |T IS DETERMINED BASED ON A DESIRED LEVEL OF SIGNIFICANCE (A)

- CUMULATIVE DisTrIBUTION FUNCTION (CDF): THE CDF OF THE T DISTRIBUTION GIVES THE PROBABILITY THAT A RANDOM
VARIABLE X IS LESS THAN OR EQUAL TO A SPECIFIED VALUE X. THE PERCENTAGE POINTS CAN BE DERIVED FROM THE CDF.



FINDING PERCENTAGE POINTS

TO FIND THE PERCENTAGE POINTS FOR THE T DISTRIBUTION, ONE CAN USE:

1. STATISTICAL TABLES: T-DISTRIBUTION TABLES PROVIDE CRITICAL VALUES FOR VARIOUS SIGNIFICANCE LEVELS (A) AND
DEGREES OF FREEDOM (DF).

2. STATISTICAL SOFTWARE: PROGRAMS LIKE R, PYTHON, SPSS, AND EXCEL CAN COMPUTE THESE VALUES USING BUILT-IN
FUNCTIONS.

3. ONLINE CALCULATORS: V ARIOUS ONLINE CALCULATORS ALLOW USERS TO INPUT DEGREES OF FREEDOM AND SIGNIFICANCE
LEVELS TO OBTAIN THE REQUIRED CRITICAL VALUES.

SIGNIFICANCE LEVELS AND THEIR INTERPRETATION

IN HYPOTHESIS TESTING, SIGNIFICANCE LEVELS (A) ARE CRUCIAL FOR DETERMINING HOW STRONG THE EVIDENCE AGAINST THE
NULL HYPOTHESIS 1S. COMMONLY USED SIGNIFICANCE LEVELS INCLUDE:

-0.10 (10%)): INDICATES THAT THERE IS A 10% CHANCE OF REJECTING THE NULL HYPOTHESIS WHEN IT IS TRUE.
- 0.05 (5%): THE MOST COMMONLY USED LEVEL, SUGGESTING A 59, CHANCE OF A TYPE | ERROR.
- 0.01 (19%): INDICATES A MORE STRINGENT CRITERION FOR REJECTING THE NULL HYPOTHESIS.

FOR EACH SIGNIFICANCE LEVEL, THERE ARE CORRESPONDING PERCENTAGE POINTS IN THE T DISTRIBUTION. For EXAMPLE:

- For A = 0.05 (TWO-TAILED), CRITICAL VALUES CORRESPOND TO THE 2.5TH AND 97.5TH PERCENTILES.
-For A =0.01 (TWO-TAILED), CRITICAL VALUES CORRESPOND TO THE 0.5TH AND 99.5TH PERCENTILES.

ExAMPLE CALCULATION OF PERCENTAGE POINTS

LETS CONSIDER A SCENARIO WHERE WE WANT TO DETERMINE THE CRITICAL VALUES FOR A T-TEST WITH 10 DEGREES OF
FREEDOM AT A 5% SIGNIFICANCE LEVEL (TWO-TAILED).

1. USING A T-TABLE: LOOKING UP THE T DISTRIBUTION TABLE, WE FIND THE CRITICAL VALUES FOR DF = 10 AT A = 0.06. THE
CRITICAL VALUES ARE APPROXIMATELY +£2.228.

2. USING STATISTICAL SOFTWARE: IN PYTHON, WE CAN USE THE FOLLOW!ING CODE:

“'PYTHON

FROM SCIPY IMPORT STATS

oF =10

ALPHA = 0.05

CRITICAL_VALUE = STATS.T.PPF( 1 - ALPHA/2, DF)
PRINT(CRITICAL_VALUE)

ARNY

THIS WILL OUTPUT APPROXIMATELY 2.228, CONFIRMING OUR TABLE LOOKUP.

APPLICATIONS OF PERCENTAGE POINTS IN HYPOTHESIS TESTING

UNDERSTANDING HOW TO UTILIZE PERCENTAGE POINTS OF THE T DISTRIBUTION IS ESSENTIAL FOR VARIOUS STATISTICAL TESTS,
INCLUDING:



T-TEST

THE T-TEST IS USED TO DETERMINE IF THERE ARE SIGNIFICANT DIFFERENCES BETWEEN THE MEANS OF TWO GROUPS. |T CAN BE
CATEGORIZED INTO:

1. ONE-SAMPLE T-TEST: TESTS WHETHER THE SAMPLE MEAN DIFFERS FROM A KNOWN POPULATION MEAN.
2. INDEPENDENT TWO-SAMPLE T-TEST: COMPARES THE MEANS OF TWO INDEPENDENT GROUPS.
3. PAIRED SAMPLE T-TEST: COMPARES MEANS FROM THE SAME GROUP AT DIFFERENT TIMES.

IN EACH CASE, THE CRITICAL VALUES OBTAINED FROM THE T DISTRIBUTION HELP DETERMINE THE ACCEPTANCE OR REJECTION OF
THE NULL HYPOTHESIS BASED ON THE CALCULATED T-STATISTIC.

CONFIDENCE INTERVALS

PERCENTAGE POINTS ARE ALSO ESSENTIAL FOR CONSTRUCTING CONFIDENCE INTERVALS. FOR EXAMPLE, TO CONSTRUCT A 950/0
CONFIDENCE INTERVAL FOR THE MEAN, THE FORMULA IS:

\l

\TexT{Conripence INTERVAL} = \BAR{X} \PM T_{\ALPHA/2]} \LerT( \FRAC{sH \sQrT{N}} \RIGHT)

\]

\W/ HERE:

-\(\eAr{x} \) = SAMPLE MEAN

-\(1_{\ALPHA/2} \) = CRITICAL T VALUE FROM THE T DISTRIBUTION
-\('s\) = SAMPLE STANDARD DEVIATION

-\(N\) = SAMPLE sIzE

THE USE OF T-VALUES ENSURES THAT THE INTERVAL IS APPROPRIATE FOR SMALLER SAMPLES, WHERE THE POPULATION
STANDARD DEVIATION IS UNKNOWN.

CoNCLUSION

IN SUMMARY, PERCENTAGE POINTS OF THE T DISTRIBUTION ARE FUNDAMENTAL IN STATISTICAL ANALYSIS, PARTICULARLY IN
HYPOTHESIS TESTING AND CONFIDENCE INTERVAL ESTIMATION. BY UNDERSTANDING THE CHARACTERISTICS OF THE T
DISTRIBUTION, HOW TO FIND CRITICAL VALUES, AND THEIR APPLICATIONS, RESEARCHERS CAN EFFECTIVELY MAKE DECISIONS
BASED ON SAMPLE DATA. MASTERY OF THESE CONCEPTS ALLOWS STATISTICIANS TO INTERPRET THEIR RESULTS MORE
ACCURATELY AND DRAW VALID CONCLUSIONS FROM THEIR STUDIES. WHETHER THROUGH TABLES, SOFTWARE, OR
CALCULATORS, KNOWING HOW TO OBTAIN AND APPLY THESE PERCENTAGE POINTS IS AN INVALUABLE SKILL IN THE REALM OF
STATISTICS.

FREQUENTLY AskeD QUESTIONS

\W/HAT ARE PERCENTAGE POINTS IN THE CONTEXT OF THE T DISTRIBUTION?

PERCENTAGE POINTS IN THE CONTEXT OF THE T DISTRIBUTION REFER TO SPECIFIC VALUES THAT REPRESENT THRESHOLDS FOR
PROBABILITIES, OFTEN USED TO DETERMINE CRITICAL VALUES FOR HYPOTHESIS TESTING.

How DO YOU INTERPRET THE PERCENTAGE POINTS OF THE T DISTRIBUTION?

INTERPRETING PERCENTAGE POINTS OF THE T DISTRIBUTION INVOLVES UNDERSTANDING THE LIKELIHOOD OF OBSERVING A T
STATISTIC WITHIN A CERTAIN RANGE, WHICH HELPS IN MAKING DECISIONS ABOUT STATISTICAL HYPOTHESES.



\WHAT IS THE SIGNIFICANCE OF THE 950/0 PERCENTAGE POINT IN THE T DISTRIBUTION?

THe 959 PERCENTAGE POINT IN THE T DISTRIBUTION INDICATES THE VALUE BELOW WHICH 959% OF THE T DISTRIBUTION'S
VALUES FALL, COMMONLY USED IN HYPOTHESIS TESTING TO DEFINE THE CRITICAL REGION FOR REJECTING THE NULL HYPOTHESIS.

How DO SAMPLE SIZE AND DEGREES OF FREEDOM AFFECT THE PERCENTAGE POINTS OF THE
T DISTRIBUTION?

SAMPLE SIZE AND DEGREES OF FREEDOM AFFECT THE SHAPE OF THE T DISTRIBUTION; AS SAMPLE SIZE INCREASES, THE
DISTRIBUTION APPROACHES THE NORMAL DISTRIBUTION, THEREBY IMPACTING THE PERCENTAGE POINTS AND THEIR CORRESPONDING
CRITICAL VALUES.

WHAT TOOLS CAN BE USED TO FIND THE PERCENTAGE POINTS OF THE T DISTRIBUTION?

TOOLS SUCH AS STATISTICAL SOFTWARE (LIKE R, PYTHON, OR SPSS), T DISTRIBUTION TABLES, OR ONLINE CALCULATORS
CAN BE USED TO FIND THE PERCENTAGE POINTS OF THE T DISTRIBUTION FOR GIVEN DEGREES OF FREEDOM.
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