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DeTerMINE THE T CrITICAL VALUE For A Lower Or AN UpPer CoNFIDENCE BoUND IN EACH OF THE FoLLowING
SITUATIONS.

UNDERSTANDING HOW TO DETERMINE THE T CRITICAL VALUE FOR CONFIDENCE BOUNDS IS ESSENTIAL IN STATISTICAL ANALYSIS,
ESPECIALLY WHEN WORKING WITH SMALL SAMPLE SIZES OR UNKNOWN POPULATION STANDARD DEVIATIONS. W/HETHER
CONSTRUCTING A LOWER CONFIDENCE BOUND (LCB) OrR AN UPPER CONFIDENCE BOUND (UCB), ACCURATELY IDENTIFYING THE T
CRITICAL VALUE ENSURES THE VALIDITY AND RELIABILITY OF YOUR INFERENTIAL CONCLUSIONS. THIS ARTICLE DELVES INTO THE
CONCEPTS, METHODS, AND PRACTICAL APPLICATIONS OF DETERMINING THE T CRITICAL VALUE IN VARIOUS SCENARIOS,
PROVIDING A COMPREHENSIVE GUIDE FOR STUDENTS, RESEARCHERS, AND DATA ANALYSTS.

INTRODUCTION TO CONFIDENCE BOUNDS AND THE T DISTRIBUTION

WHAT ARE CONFIDENCE BOUNDS?

CONFIDENCE BOUNDS ARE STATISTICAL MEASURES USED TO ESTIMATE THE RANGE WITHIN WHICH A POPULATION PARAMETER
(SUCH AS THE MEAN) IS LIKELY TO FALL, BASED ON SAMPLE DATA. THEY COME IN TWO FORMS:

- Lower ConrIDeNCE Bound (LCB): THE LOWER LIMIT OF THE INTERVAL , SUGGESTING THE MINIMUM PLAUSIBLE VALUE OF THE
PARAMETER.
- Upper ConFiDence Bounp (UCB): THE UPPER LIMIT OF THE INTERVAL, INDICATING THE MAXIMUM PLAUSIBLE VALUE.

DEPENDING ON THE CONTEXT, YOU MAY BE INTERESTED IN A ONE-SIDED CONFIDENCE BOUND (EITHER LOWER OR UPPER) OR A
TWO-SIDED INTERVAL.

THE T DISTRIBUTION AND |TS RELEVANCE

THE STUDENT’S T DISTRIBUTION ARISES WHEN ESTIMATING POPULATION PARAMETERS WHEN THE SAMPLE SIZE IS SMALL
(TYPICALLY N < 30) AND THE POPULATION STANDARD DEVIATION IS UNKNOWN. | T RESEMBLES THE STANDARD NORMAL
DISTRIBUTION BUT HAS HEAVIER TAILS, ACCOUNTING FOR INCREASED VARIABILITY.

THE T DISTRIBUTION DEPENDS ON:

- DeGREES oF FreepoM (DF): USUALLY N - 1 FOR A SINGLE SAMPLE MEAN.
- SieNIFIcance LEVeL (A): THE PROBABILITY OF THE BOUND NOT CONTAINING THE TRUE PARAMETER.

THE T CRITICAL VALUE IS THE POINT ON THE T DISTRIBUTION CORRESPONDING TO A SPECIFIED CONFIDENCE LEVEL AND TAIL
PROBABILITY.

DeTERMINING THE T CrITICAL V ALUE: FUNDAMENTAL CONCEPTS

Key PARAMETERS FOR CALCULATION

ToO DETERMINE THE T CRITICAL VALUE, YOU NEED:



- SampLE size (N): To COMPUTE DEGREES OF FREEDOM (DF = N - 1).
- ConFIDENCE LEVEL (1 - A): THE PROPORTION OF THE INTERVAL THAT CONTAINS THE TRUE PARAMETER.
- TYPE OF BOUND: LOWER OR UPPER, WHICH INFLUENCES THE TAIL PROBABILITY.

UNDERSTANDING THE SIGNIFICANCE LEVEL (A)
IN CONSTRUCTING CONFIDENCE BOUNDS:

- FOR A TWO-SIDED CONFIDENCE INTERVAL, A IS SPLIT EQUALLY BETWEEN THE TWO TAILS (A/2 EACH).
- FOR A ONE-SIDED CONFIDENCE BOUND, THE ENTIRE A IS ALLOCATED TO ONE TAIL.

THIS ALLOCATION DETERMINES WHICH CRITICAL VALUE TO LOOK UP OR COMPUTE.

CALCULATING THE T CRITICAL VALUE FOR DIFFERENT CONFIDENCE BOUNDS

GENERAL APPROACH

THE CRITICAL VALUE IS OBTAINED FROM THE T DISTRIBUTION TABLE OR CALCULATED USING STATISTICAL SOFTWARE. THE
PROCESS INVOLVES!

1. IDENTIFY THE CONFIDENCE LEVEL (E.G., 95%).

2. DETERMINE WHETHER THE BOUND IS LOWER OR UPPER:

- FOR A LOWER BOUND, FOCUS ON THE LEFT TAIL OR THE LOWER CRITICAL VALUE.
- FOR AN UPPER BOUND, FOCUS ON THE RIGHT TAIL OR THE UPPER CRITICAL VALUE.
3. DETERMINE THE TAIL PROBABILITY (A):

- FOR A ONE-SIDED BOUND, A IS THE SIGNIFICANCE LEVEL.

- FOR TWO-SIDED INTERVALS, A/ 2 PER TAIL.

4. |_OCATE THE CRITICAL VALUE BASED ON DF AND TAIL PROBABILITY.

UsING T DISTRIBUTION T ABLES

TRADITIONAL T TABLES LIST CRITICAL VALUES FOR COMMON CONFIDENCE LEVELS AND DEGREES OF FREEDOM. FOR EXAMPLE:
| oF | 90% ConrIDENCE | 95% Conripence | 999% ConNFIDENCE |
314112.70663.657 |

01512.57114.032]
1.81212.228(3.169 |

— N &

- For A 959% Two-SIDED BOUND WITH DF=10, CRITICAL VALUE = 2.228.
- For A ONE-SIDED 95% CONFIDENCE BOUND, THE CRITICAL VALUE IS TYPICALLY THE SAME AS FOR THE UPPER OR LOWER TAIL
AT A=0.05.

CALCULATING USING SOFTWARE

MoST STATISTICAL SOFTWARE (E.G., R, SPSS, SAS, PYTHON) PROVIDES FUNCTIONS TO COMPUTE T CRITICAL VALUES
DIRECTLY:

-R:'QT(1 - A, DF)' FOR UPPER BOUND
- PyTHoN (ScIPY): ‘scipy.sTATS.T.PPF(1 - A, DF)"
- ExceL: "T.UNV(1 - A, oF)'



ExXAMPLE:
SUPPOSE YOU HAVE A SAMPLE SIZE OF 15 (DF=14), AND YOU WANT A 95% UPPER CONFIDENCE BOUND.

-A=0.05
- CRITICAL VALUE = ‘scipY.sTATS.T.PPF(1 - 0.05, 14)' = 1.761

THIS VALUE IS USED TO CONSTRUCT THE UCB.

SITUATIONAL ExXAMPLES AND CALCULATIONS

ExAMPLE 1: SMALL SAMPLE, CONSTRUCTING AN UPPER CONFIDENCE BOUND

SUPPOSE A RESEARCHER SAMPLES 12 STUDENTS TO ESTIMATE THE AVERAGE TEST SCORE, WITH A SAMPLE MEAN OF 78 AND A
SAMPLE STANDARD DEVIATION OF 10. THE GOAL IS TO FIND THE 959 UPPER CONFIDENCE BOUND FOR THE TRUE MEAN SCORE.

STEP-BY-STEP:

1. SAMPLE SIZE: N=12 oF=11

2. CONFIDENCE LEVEL: 959%, A=0.05

3. TYPE OF BOUND: UPPER []] CRITICAL VALUE CORRESPONDS TO THE 9 5TH PERCENTILE OF THE T DISTRIBUTION WITH DF=11.
4. CALCULATE T CRITICAL VALUE:

- UsING soFTwARE: ‘sciPY.STATS.T.PPF(1 - 0.05, 11)' = 1.796
5. COMPUTE THE STANDARD ERROR (SE):

-SE=s /P n=10/[ 12=2.887

6. CALCULATE THE MARGIN OF ERROR (ME):

-ME=TSE= 1.796 2.887 = 5.188

7. DETERMINE THE UPPER CONFIDENCE BOUND:

-UCB =saMPLEMEAN + ME =78 + 5,188 ~ 83.188

ResSULT: THE 95% UPPER CONFIDENCE BOUND FOR THE POPULATION MEAN IS APPROXIMATELY 83.19.

ExAMPLE 2: LARGE SAMPLE, CONSTRUCTING A LowEerR CONFIDENCE BoUND

A QUALITY CONTROL ENGINEER TAKES A SAMPLE OF 50 ITEMS TO ESTIMATE THE AVERAGE WEIGHT OF A PRODUCT. THE SAMPLE
MEAN IS 200 GRAMS, AND THE STANDARD DEVIATION IS 15 GRAMS. SHE WANTS TO ESTABLISH A 999 LOWER CONFIDENCE
BOUND.

STEPS:

1. SAMPLE size: N=50 DF=49

2. CONFIDENCE LEVEL: 99% A=0.01

3. TYPE oF BOUND: LoWER CRITICAL VALUE AT THE 1% SIGNIFICANCE LEVEL FOR THE LOWER TAIL.
4. CALCULATE T CRITICAL VALUE:

- UsING SOFTWARE: ‘sciPY.sTATS.T.PPF(0.01, 49)" = -2.403

- SINCE WE'RE INTERESTED IN THE LOWER BOUND, THE NEGATIVE CRITICAL VALUE IS USED.
5. STANDARD ERROR:

-SE=15/F 50=~2.121

6. MARGIN OF ERROR:

-ME=|71|SE~ 2.403 2.121 ~ 5.098

7. LOWER CONFIDENCE BOUND:

- LCB = sAMPLE MEAN - ME = 200 - 5.098 = 194.902

RESULT: THE 999 LOWER CONFIDENCE BOUND FOR THE MEAN WEIGHT IS APPROXIMATELY 194.90 GrRAMS.



FAcTORS INFLUENCING THE T CRITICAL V ALUE SELECTION

SaAMPLE Size (DEGREES OF FREEDOM)
AS THE SAMPLE SIZE INCREASES, THE T DISTRIBUTION APPROACHES THE STANDARD NORMAL DISTRIBUTlON/ AND THE T CRITICAL

VALUE APPROACHES THE Z-VALUE:

- For LARGE N (>30), T CRITICAL VALUES ARE VERY CLOSE TO Z-VALUES.
- For sMALL N, THE T CRITICAL VALUE IS LARGER, REFLECTING INCREASED VARIABILITY.

CONFIDENCE LEVEL

HiGHER CONFIDENCE LEVELS (E.G., 999%) CORRESPOND TO LARGER CRITICAL VALUES, LEADING TO WIDER BOUNDS.

ONEe-SIDED VS. Two-Sipep Bounps

- ONE-SIDED BOUNDS (LO\X/ER OR UPPER) USE THE CRITICAL VALUE CORRESPONDING TO A.
- TWwO-SIDED BOUNDS SPLIT A EQUALLY BETWEEN BOTH TAILS, EACH TAIL HAVING A/2

PrRACTICAL TIPS FOR DETERMINING THE T CRITICAL V ALUE

- ALWAYS VERIFY THE DEGREES OF FREEDOM BASED ON YOUR SAMPLE SIZE.

- DECIDE WHETHER YOU'RE CONSTRUCTING A LOWER OR UPPER BOUND, OR A TWO-SIDED INTERVAL.

- USE RELIABLE STATISTICAL SOFTWARE OR TABLES FOR ACCURATE CRITICAL VALUES.

- REMEMBER THAT THE T DISTRIBUTION IS SYMMETRIC; FOR LOWER BOUNDS, USE THE NEGATIVE OF THE CRITICAL VALUE, AND
VICE VERSA.

- ADJUST THE SIGNIFICANCE LEVEL BASED ON THE CONFIDENCE LEVEL AND WHETHER THE BOUND IS ONE-SIDED OR TWO-SIDED.

CoNcCLUSION

DETERMINING THE T CRITICAL VALUE FOR A LOWER OR AN UPPER CONFIDENCE BOUND IS A FUNDAMENTAL SKILL IN INFERENTIAL
STATISTICS. |T REQUIRES UNDERSTANDING THE RELATIONSHIP BETWEEN SAMPLE SIZE, CONFIDENCE LEVEL, AND THE NATURE OF THE
BOUND

FREQUENTLY AskeD QUESTIONS

How Do | DETERMINE THE T CRITICAL VALUE FOR A LOWER CONFIDENCE BOUND IN A
SMALL SAMPLE SIZE SCENARIO?

To FIND THE T CRITICAL VALUE FOR A LOWER CONFIDENCE BOUND WITH A SMALL SAMPLE SIZE, IDENTIFY THE CONFIDENCE LEVEL
AND DEGREES OF FREEDOM (N‘ 1 ), THEN CONSULT THE T-DISTRIBUTION TABLE OR USE STATISTICAL SOFTWARE TO FIND THE
CRITICAL T-VALUE CORRESPONDING TO THE LOWER TAIL PROBABILITY (-l ~ CONFIDENCE LEVEL) AT THAT DEGREES OF FREEDOM.

\WHAT IS THE DIFFERENCE BETWEEN CALCULATING T CRITICAL VALUES FOR A LOWER



VERSUS AN UPPER CONFIDENCE BOUND?

THE MAIN DIFFERENCE LIES IN THE TAIL OF THE T-DISTRIBUTION USED: FOR A LOWER CONFIDENCE BOUND, YOU USE THE T-VALUE
CORRESPONDING TO THE LOWER TAIL PROBABILITY, FOR AN UPPER BOUND, YOU USE THE T-VALUE FOR THE UPPER TAIL. OFTEN,
THE SAME ABSOLUTE T-VALUE APPLIES, BUT THE SIGN INDICATES THE SIDE OF THE INTERVAL.

How DOES THE CONFIDENCE LEVEL AFFECT THE T CRITICAL VALUE WHEN DETERMINING
AN UPPER CONFIDENCE BOUND?

A HIGHER CONFIDENCE LEVEL RESULTS IN A LARGER T CRITICAL VALUE, WIDENING THE CONFIDENCE INTERVAL OR BOUND.
CONVERSELY/ LOWER CONFIDENCE LEVELS YIELD SMALLER T-VALUES, RESULTING IN NARROWER BOUNDS.

IN WHAT SITUATIONS SHOULD | USE THE T-DISTRIBUTION INSTEAD OF THE NORMAL
DISTRIBUTION WHEN DETERMINING CRITICAL VALUES FOR CONFIDENCE BOUNDS?

USE THE T-DISTRIBUTION WHEN THE SAMPLE SIZE IS SMALL (TYPICALLY N < 30) AND THE POPULATION STANDARD DEVIATION IS
UNKNOWN. FOR LARGE SAMPLES OR WHEN THE POPULATION STANDARD DEVIATION IS KNOWN, THE NORMAL DISTRIBUTION IS
APPROPRIATE.

How caN | FIND THE T CRITICAL VALUE FOR A ONE-SIDED (LO\X/ER OR UPPER)
CONFIDENCE BOUND USING STATISTICAL SOFTWARE?

IN SOFTWARE LIKE R, YOU CAN USE FUNCTIONS LIKE QT() WITH THE DESIRED CONFIDENCE LEVEL AND DEGREES OF FREEDOM. FOR
EXAMPLE, FOR A LOWER BOUND, USE QT( 1 - ALPHA, DF); FOR AN UPPER BOUND, USE QT(ALPHA, DF), WHERE ALPHA = 1 -
CONFIDENCE LEVEL.

ADDITIONAL RESOURCES

T CriTicaL VALUE: THE CorRNERSTONE OF CONFIDENCE BoUND CALCULATIONS

W/HEN IT COMES TO STATISTICAL INFERENCE, ESPECIALLY IN THE REALM OF ESTIMATING POPULATION PARAMETERS FROM SAMPLE
DATA, THE T-DISTRIBUTION PLAYS A PIVOTAL ROLE. W/HETHER YOU'RE CONSTRUCTING A LOWER CONFIDENCE BOUND (LCB) OR
AN UPPER CONFIDENCE BOUND (UCB), UNDERSTANDING HOW TO DETERMINE THE CORRECT T CRITICAL VALUE IS ESSENTIAL FOR
ACCURATE AND MEANINGFUL RESULTS. THIS ARTICLE DELVES DEEP INTO THE PROCESS OF DETERMINING THE T CRITICAL VALUE
FOR BOTH LOWER AND UPPER CONFIDENCE BOUNDS ACROSS VARIOUS SITUATIONS, OFFERING CLARITY, PRACTICAL INSIGHTS, AND
EXPERT GUIDANCE.

UNDERSTANDING THE FOUNDATIONS: WHAT IS A T CRITICAL V ALUE?

BEFORE EXPLORING HOW TO DETERMINE THE T CRITICAL VALUE, IT'S IMPORTANT TO GRASP ITS FUNDAMENTAL ROLE IN
STATISTICAL INFERENCE.

DEFINITION AND SIGNIFICANCE

THE T CRITICAL VALUE IS A CUTOFF POINT ON THE T-DISTRIBUTION CURVE THAT CORRESPONDS TO A SPECIFIED CONFIDENCE
LEVEL. IT ACTS AS A THRESHOLD IN HYPOTHESIS TESTING AND CONFIDENCE INTERVAL CONSTRUCTION, DEFINING THE RANGE
WITHIN WHICH THE TRUE POPULATION PARAMETER IS EXPECTED TO LIE WITH A CERTAIN PROBABILITY.

IN THE CONTEXT OF CONFIDENCE BOUNDS:
- Lower ConFIDeNcE Bound (LCB): THE T CRITICAL VALUE HELPS DETERMINE THE LOWER LIMIT OF THE INTERVAL, BELOW
WHICH THE TRUE PARAMETER IS UNLIKELY TO FALL.



- Upper ConFipence Bouno (UCB): CONVERSELY, IT ESTABLISHES THE UPPER LIMIT, ABOVE WHICH THE TRUE PARAMETER IS
UNLIKELY TO BE FOUND.

THe RoLE oF THE T-DISTRIBUTION

THE T-DISTRIBUTION IS SYMMETRIC, BELL-SHAPED, AND SIMILAR TO THE STANDARD NORMAL DISTRIBUTION BUT WITH HEAVIER
TAILS. THIS FEATURE ACCOUNTS FOR THE INCREASED VARIABILITY INHERENT IN SMALLER SAMPLES. AS SAMPLE SIZE INCREASES,
THE T-DISTRIBUTION APPROACHES THE NORMAL DISTRIBUTION, WHICH SIMPLIFIES CALCULATIONS.

KEY PARAMETERS INFLUENCING THE T CRITICAL VALUE:
- DEGREES OF FREEDOM (DF): TYPICALLY CALCULATED AS N - 1 FOR A SINGLE SAMPLE, WHERE N IS THE SAMPLE SIZE.
- CONFIDENCE LEVEL: THE PROBABILITY THAT THE INTERVAL CONTAINS THE TRUE PARAMETER, E.G., 5%, 929%.

DeTERMINING THE T CRITICAL V ALUE: GENERAL PRINCIPLES

THE PROCESS OF FINDING THE T CRITICAL VALUE VARIES DEPENDING ON THE NATURE OF THE BOUND (LO\X/ER OR UPPER) AND THE
CONFIDENCE LEVEL. HO\X/EVER, THE CORE CONCEPT REMAINS CONSISTENT: IDENTIFY THE APPROPRIATE PERCENTILE OF THE T-
DISTRIBUTION BASED ON THE CONFIDENCE LEVEL AND DEGREES OF FREEDOM.

STEP-BY-STEP APPROACH

1. IpenTIFY THE CoNFIDENCE LEVEL AND SiGNIFICANCE LeveL (A):
- ConFIDENCE LEVEL (E.G., 95%) DIRECTLY RELATES TO A:

\[

\ALPHA = 1 - \TEXT{CONFIDENCE LEVEL}

\]

For 95%, A = 0.05.

2. DETERMINE THE T AIL PROBABILITY BASED ON BounD TYPE:

- Upper Bounp (UCB): THE T CRITICAL VALUE CORRESPONDS TO THE UPPER TAIL PROBABILITY OF A.
- Lower Bounp (LCB): THE T CRITICAL VALUE CORRESPONDS TO THE LOWER TAIL PROBABILITY OF A.
- Two-sIDeED CONFIDENCE INTERVAL: THE TOTAL A IS SPLIT EQUALLY BETWEEN TWO TAILS.

3. FIND THE DEGREES OF FreepoM (DF):
- USUALLY, FOR A SINGLE SAMPLE MEAN, DF = N - 1.
- FOR OTHER SCENARIOS (PAIRED SAMPLES, REGRESSION, ETC.), DF MAY VARY ACCORDINGLY.

4. Use A T-DISTRIBUTION T ABLE OR STATISTICAL SOFTW ARE:
- LOOKUP THE T CRITICAL VALUE CORRESPONDING TO THE TAIL PROBABILITY AND DEGREES OF FREEDOM.

- ALTERNATIVELY, EMPLOY STATISTICAL SOFTWARE FUNCTIONS (£.G., R's 'QT()", PYTHON's ‘scipy.sTATS. T.PPF()").

NoTE: FOR ONE-SIDED BOUNDS (EITHER LOWER OR UPPER), ONLY ONE TAIL PROBABILITY IS CONSIDERED, FOR TWO-SIDED, SPLIT
A EQUALLY.

CALCULATING THE T CrRITICAL VALUE IN DIFFERENT SITUATIONS

LET’'S EXPLORE HOW TO DETERMINE THE T CRITICAL VALUE SPECIFICALLY FOR LOWER AND UPPER BOUNDS UNDER VARIOUS
COMMON SCENARIOS.



ScenAriO 1: CONSTRUCTING A Lower Conripence Bounp (LCB)

\W/HEN CONSTRUCTING AN LCB, YOU ARE ESTIMATING THE MINIMUM VALUE THAT THE POPULATION PARAMETER (E.G., MEAN) CAN
TAKE WITH A SPECIFIED CONFIDENCE.

KeY POINTS:
- THE T CRITICAL VALUE CORRESPONDS TO THE LOWER TAIL PROBABILITY A.
- THE CRITICAL VALUE IS NEGATIVE BECAUSE IT DEFINES THE LOWER LIMIT OF THE INTERVAL.

CALCULATION STEPS:

1. DETERMINE THE SIGNIFICANCE LEVEL A:

- For A 959 conriDeNcE LEVEL, A = 0.05.

2. FIND THE CRITICAL T-VALUE:

- USING SOFTWARE OR TABLES, FIND THE T VALUE SUCH THAT:
\[

P(T \LeQ T_{criT}) = \ALPHA

\]

THIS IS THE INVERSE CUMULATIVE DISTRIBUTION FUNCTION (CDF) AT A.

3. INTERPRETATION:
- THE T CRITICAL VALUE IS NEGATIVE FOR A LOWER BOUND BECAUSE IT MARKS THE CUTOFF POINT ON THE LOWER TAIL.

EXAMPLE:

SuPPOSE N=20, CONFIDENCE LEVEL = 959%. THEN:

-oF= 19

-A=0.05

- FinD T sucH THAT \( P(T \Leq T) = 0.05 \) For DF=19.

USING STATISTICAL SOFTW ARE:
Py THON

FROM SCIPY.STATS IMPORT T
T_criTicaL = T.ppr(0.05, 19)

ARNY

THE RESULT:
ANNY

PYTHON
T_CRITICAL=-1.729

ARNY

THIS VALUE INDICATES THAT THE LOWER CONFIDENCE BOUND IS CALCULATED USING THIS CRITICAL VALUE, WHICH IS NEGATIVE.

Scenario 2: ConsTRUCTING AN UpPer ConriDence Bouno (UCB)

For AN UCB, THE PROCESS IS SIMILAR BUT FOCUSES ON THE UPPER TAIL PROBABILITY.

KeY POINTS:
- THE T CRITICAL VALUE CORRESPONDS TO THE UPPER TAIL PROBABILITY A.
- THE CRITICAL VALUE IS POSITIVE BECAUSE IT DEFINES THE UPPER LIMIT.

CALCULATION STEPS:

1. DETERMINE A:

- For 95% conripence, A = 0.05.

2. FIND THE CRITICAL T-VALUE:

- USING SOFTWARE OR TABLES, FIND T SUCH THAT:
\[

P(T \ceqQ T_{criT}) = \ALPHA

\]



- EQUIVALENTLY:

P(T\LeQ T_{criT}) = 1 - \ALPHA

3. INTERPRETATION:

- THE CRITICAL T-VALUE IS POSITIVE, MARKING THE CUTOFF ON THE UPPER TAIL.

ExXAMPLE:

SupPosSE N=20, CONFIDENCE LEVEL = 959%,. THEN:
-pF=19

- Fino T sucH THAT \(P(T \Leq ) = 0.95 \):
Py THON

T_criTicaL = T.ppr(0.95, 19)

ARNY

RESULT:
AN

PYTHON
T_CRITICAL = 1.729

ARNY

THIS POSITIVE CRITICAL VALUE IS USED TO COMPUTE THE UPPER CONFIDENCE BOUND.

SpPeciAL CASES AND CONSIDERATIONS

W/HILE THE ABOVE EXAMPLES FOCUS ON STANDARD SINGLE-SAMPLE SCENARIOS, VARIOUS OTHER SITUATIONS REQUIRE TAILORED
APPROACHES.

Two-SipeD CONFIDENCE INTERVALS

- THE TOTAL SIGNIFICANCE LEVEL A IS SPLIT EQUALLY INTO TWO TAILS:
\[

\TexT{Lower TaIL} = \Frac{\ALPHA}{2}
\]

\[

\TexT{UrpPer TAIL} = \FrrRAC{\ALPHA}{2}
\]

- THE T CRITICAL VALUES ARE SYMMETRIC:
\[

T_{Lower} =-1_{(1 - \rrac{\aLPHA}{2})}
\]

\[

T_{ueper} = T_{(1 - \rrac{\ALPHA}{2})}
\]

- For ExaMPLE, AT 95%, A=0.05:

\[

T_{Lower} =-1_{0.975}

\]

\[

T _{upPer} =T _{0.975}

\]

SMALL SAMPLE SizES AND ADJUSTMENTS

- SMALLER SAMPLES (N < 30) PRODUCE WIDER CONFIDENCE BOUNDS DUE TO INCREASED VARIABILITY.
- THE DEGREES OF FREEDOM BECOME MORE CRUCIAL; THE T CRITICAL VALUE INCREASES AS DF DECREASES.



- For VERY SMALL SAMPLES, THE CRITICAL VALUE CAN BE SUBSTANTIALLY LARGER, EMPHASIZING UNCERTAINTY.

Use oF STATISTICAL SOFTWARE AND T ABLES

- TABLES: USEFUL FOR QUICK REFERENCE IN CLASSROOM OR EXAM SETTINGS.
- SOFTWARE: PRECISE AND EFFICIENT, ESPECIALLY FOR COMPLEX SCENARIOS:
-R:'QT()’

- PyTHoN: ‘scipy.sTATS.T.PPF()"

- ExceL: "TINVO' ano ‘T.INV.2TO"

PrACTICAL TIPS FOR ACCURATE DETERMINATION

- ALWAYS CONFIRM THE DEGREES OF FREEDOM—MISTAKES HERE CAN LEAD TO INCORRECT BOUNDS.

- \W/HEN CONSTRUCTING A LOWER BOUND, ENSURE YOU ARE USING THE LOWER TAIL CRITICAL VALUE (NEGATIVE).

- FOR AN UPPER BOUND, USE THE UPPER TAIL CRITICAL VALUE (POSITIVE).

- REMEMBER THAT CONFIDENCE LEVEL DIRECTLY INFLUENCES THE SIZE OF THE T CRITICAL VALUE: HIGHER CONFIDENCE LEADS TO
LARGER |T| VALUES.

- DISTINGUISH BETWEEN ONE-SIDED AND TWO-SIDED INTERVALS, AS THEY REQUIRE DIFFERENT CRITICAL VALUES.

Concrusion: MASTERY ofF T CriTiCAL V ALUES FOR CONFIDENCE BOUNDS

DETERMINING THE T CRITICAL VALUE FOR LOWER OR UPPER CONFIDENCE BOUNDS IS A FUNDAMENTAL SKILL FOR STATISTICIANS,
DATA ANALYSTS, AND RESEARCHERS ALIKE. |T REQUIRES UNDERSTANDING THE RELATIONSHIP BETWEEN CONFIDENCE LEVELS,
DEGREES OF FREEDOM, AND THE NATURE OF THE BOUNDS. BY LEVERAGING STATISTICAL TABLES OR SOFTWARE, PRACTITIONERS
CAN ACCURATELY PINPOINT THESE CRITICAL VALUES, ENSURING THEIR CONFIDENCE BOUNDS ARE BOTH RELIABLE AND MEANINGFUL.

MASTERY IN THIS AREA ENHANCES THE VALIDITY OF INFERENTIAL STATEMENTS,

Determine The T Critical Value For A Lower Or An Upper
Confidence Bound In Each Of The Following Situations

Determine The T Critical Value For A Lower Or An Upper Confidence Bound In Each Of The
Following Situations
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