STATISTICAL TEST CHEAT SHEET

STATISTICAL TEST CHEAT SHEET SERVES AS AN ESSENTIAL RESOURCE FOR RESEARCHERS, DATA ANALYSTS, STUDENTS, AND
PROFESSIONALS WHO WORK WITH DATA AND NEED TO DETERMINE THE APPROPRIATE STATISTICAL METHODS FOR THEIR
ANALYSES. THIS CHEAT SHEET PROVIDES A CONCISE OVERVIEW OF COMMON STATISTICAL TESTS, THEIR ASSUMPTIONS, DATA
REQUIREMENTS, AND TYPICAL APPLICATIONS. (UNDERSTANDING WHICH TEST TO USE BASED ON THE TYPE OF DATA AND RESEARCH
QUESTION IS CRUCIAL FOR ACCURATE INTERPRETATION AND VALID CONCLUSIONS. THIS ARTICLE OUTLINES VARIOUS
CATEGORIES OF STATISTICAL TESTS, INCLUDING PARAMETRIC AND NON-PARAMETRIC TESTS, TESTS FOR COMPARING MEANS,
ASSOCIATIONS, AND DISTRIBUTIONS. ADDITIONALLY, IT COVERS TESTS FOR DIFFERENT DATA TYPES SUCH AS CATEGORICAL,
ORDINAL, AND CONTINUOUS VARIABLES. THE GOAL IS TO EQUIP READERS WITH A QUICK-REFERENCE GUIDE THAT SIMPLIFIES THE
DECISION-MAKING PROCESS IN STATISTICAL ANALYSIS. THE FOLLOWING SECTIONS DETAIL THE MOST WIDELY USED STATISTICAL
TESTS, THEIR PURPOSES, AND KEY CONSIDERATIONS TO HELP USERS SELECT THE RIGHT TEST EFFICIENTLY.

o PARAMETRIC VS NON-PARAMETRIC TESTS

TesTs ForR COMPARING MEANS

TESTS FOR ASSOCIATIONS AND RELATIONSHIPS

TesTs For CATEGORICAL DATA

e AssUMPTIONS AND CONDITIONS

PARAMETRIC VS NON-PARAMETRIC TESTS

STATISTICAL TESTS ARE BROADLY CLASSIFIED INTO PARAMETRIC AND NON-PARAMETRIC METHODS. THIS DISTINCTION DEPENDS
LARGELY ON THE ASSUMPTIONS MADE ABOUT THE UNDERLYING DATA DISTRIBUTION AND MEASUREMENT SCALE. UNDERSTANDING
THE DIFFERENCE IS FUNDAMENTAL TO SELECTING THE CORRECT TEST IN ANY STATISTICAL ANALYSIS.

PARAMETRIC TESTS

PARAMETRIC TESTS ASSUME THAT THE DATA FOLLOW A SPECIFIC DISTRIBUTION, TYPICALLY A NORMAL DISTRIBUTION. THESE
TESTS GENERALLY REQUIRE INTERVAL OR RATIO SCALE DATA AND ASSUME HOMOGENEITY OF VARIANCE AMONG GROUPS.
PARAMETRIC TESTS ARE MORE POWERFUL WHEN ASSUMPTIONS ARE MET, MEANING THEY HAVE A HIGHER PROBABILITY OF
DETECTING A TRUE EFFECT.

NoN-PARAMETRIC TESTS

NON-PARAMETRIC TESTS DO NOT ASSUME A SPECIFIC DATA DISTRIBUTION AND ARE SUITABLE FOR ORDINAL DATA OR WHEN
PARAMETRIC ASSUMPTIONS ARE VIOLATED. THEY ARE OFTEN USED FOR SMALL SAMPLE SIZES OR SKEWED DATA. WHILE LESS
POWERFUL THAN PARAMETRIC TESTS UNDER IDEAL CONDITIONS, NON-PARAMETRIC METHODS PROVIDE ROBUST ALTERNATIVES
FOR ANALYSIS.

Key DIFFERENCES

® DATA TYPE: PARAMETRIC TESTS REQUIRE CONTINUOUS DATA; NON-PARAMETRIC CAN HANDLE ORDINAL OR NOMINAL
DATA.



® ASSUMPTIONS: PARAMETRIC TESTS ASSUME NORMALITY AND EQUAL VARIANCES; NON-PARAMETRIC TESTS DO NOT.
® STATISTICAL POWER: PARAMETRIC TESTS ARE GENERALLY MORE POWERFUL WHEN ASSUMPTIONS ARE MET.

o ExAMPLES: T-TEST AND ANOV A (PARAMETRIC); MANN-W/HITNEY U AND KRUSKAL-\W/ ALLIS (NON-PARAMETRIC).

TesTs For COMPARING MEANS

COMPARING MEANS BETWEEN GROUPS IS A COMMON OBJECTIVE IN STATISTICAL ANALYSIS. VARIOUS TESTS EXIST DEPENDING ON
THE NUMBER OF GROUPS AND WHETHER SAMPLES ARE INDEPENDENT OR RELATED.

INDEPENDENT SAMPLES T-TEST

THIS PARAMETRIC TEST COMPARES THE MEANS OF TWO INDEPENDENT GROUPS. |T ASSUMES NORMAL DISTRIBUTION AND EQUAL
VARIANCES. |T IS WIDELY USED IN EXPERIMENTAL AND OBSERVATIONAL STUDIES TO DETERMINE IF GROUP MEANS DIFFER
SIGNIFICANTLY.

PAIRED SAMPLES T-TEST

USED WHEN COMPARING MEANS FROM THE SAME GROUP AT TWO DIFFERENT TIMES OR UNDER TWO CONDITIONS. THIS TEST
ACCOUNTS FOR THE PAIRED NATURE OF THE DATA AND ASSUMES NORMALITY OF THE DIFFERENCES.

ONe-WAY ANOVA

ANALYSIS OF VARIANCE (ANO\/A) EXTENDS THE COMPARISON TO THREE OR MORE INDEPENDENT GROUPS. |T TESTS WHETHER
AT LEAST ONE GROUP MEAN DIFFERS SIGNIFICANTLY FROM THE OTHERS, ASSUMING NORMALITY AND HOMOGENEITY OF VARIANCES.

NoN-PARAMETRIC ALTERNATIVES

W/HEN PARAMETRIC ASSUMPTIONS ARE VIOLATED, NON-PARAMETRIC TESTS CAN SUBSTITUTE:
o MANN-WHITNEY U TEST: ALTERNATIVE TO INDEPENDENT SAMPLES T-TEST FOR COMPARING TWO GROUPS.

o \WiLcoxoN SIGNED-RANK TEST: ALTERNATIVE TO PAIRED SAMPLES T-TEST.

o KrUSKAL-WALLIS TEST: NON-PARAMETRIC ALTERNATIVE TO ONE-WAY ANOV A FOR MULTIPLE GROUPS.

TESTS FOR ASSOCIATIONS AND RELATIONSHIPS

STATISTICAL TESTS FOR ASSOCIATIONS EVALUATE THE RELATIONSHIP BETWEEN VARIABLES. THE CHOICE DEPENDS ON VARIABLE
TYPES AND DISTRIBUTION.



CORRELATION TESTS
CORRELATION MEASURES THE STRENGTH AND DIRECTION OF THE LINEAR RELATIONSHIP BETWEEN TWO CONTINUOUS VARIABLES.
o PEAESON COREELATIONI PARAMETRIC TEST ASSUMING NORMALITY OF BOTH VARIABLES.

® SpEARMAN RANK CORRELATION: NON-PARAMETRIC TEST BASED ON RANKED DATA, SUITABLE FOR ORDINAL DATA OR
NON-NORMAL DISTRIBUTIONS.

REGRESSION ANALYSIS

REGRESSION TESTS MODEL THE RELATIONSHIP BETWEEN A DEPENDENT VARIABLE AND ONE OR MORE INDEPENDENT VARIABLES.
LINEAR REGRESSION IS THE MOST COMMON, ASSUMING LINEARITY, INDEPENDENCE, AND NORMALITY OF RESIDUALS.

CHI-SQUARE TEST OF INDEPENDENCE

THIS NON-PARAMETRIC TEST ASSESSES WHETHER TWO CATEGORICAL VARIABLES ARE ASSOCIATED. |T COMPARES OBSERVED
FREQUENCIES IN CONTINGENCY TABLES TO EXPECTED FREQUENCIES UNDER INDEPENDENCE.

TesTs For CATEGORICAL DATA

ANALYZING CATEGORICAL DATA OFTEN INVOLVES FREQUENCY COUNTS AND PROPORTIONS. SPECIFIC TESTS ADDRESS DIFFERENT
SCENARIOS BASED ON SAMPLE SIZE AND DATA STRUCTURE.

CHI-SQUARE GOODNESS OF FIT

DETERMINES IF OBSERVED CATEGORICAL FREQUENCIES DIFFER FROM EXPECTED FREQUENCIES BASED ON A HYPOTHESIZED
DISTRIBUTION.

FisHer’s EXACT TEST

USED FOR SMALL SAMPLE SIZES IN 2X2 CONTINGENCY TABLES WHEN CHI-SQUARE TEST ASSUMPTIONS ARE NOT MET. IT
CALCULATES EXACT PROBABILITIES OF OBSERVING THE DATA.

McNEMAR’s TEST

TESTS FOR CHANGES IN PAIRED NOMINAL DATA, OFTEN USED IN BEFORE-AND~AFTER STUDY DESIGNS WITH BINARY OUTCOMES.

ASSUMPTIONS AND CONDITIONS

EACH STATISTICAL TEST HAS SPECIFIC ASSUMPTIONS THAT MUST BE CHECKED TO ENSURE VALID RESULTS. VIOLATIONS CAN
LEAD TO INCORRECT CONCLUSIONS, SO UNDERSTANDING THESE CONDITIONS IS VITAL.



NORMALITY

MANY PARAMETRIC TESTS REQUIRE THAT THE DATA OR RESIDUALS ARE NORMALLY DISTRIBUTED. THIS CAN BE ASSESSED USING
GRAPHICAL METHODS LIKE Q‘Q PLOTS OR STATISTICAL TESTS SUCH AS THE SHAPIRO-W ILK TEST.

HOMOGENEITY OF V ARIANCE

TESTS COMPARING GROUPS OFTEN ASSUME EQUAL VARIANCES (HOMOSCEDASTICITY). LEVENE’S TEST OR BARTLETT’S TEST
CAN BE USED TO EVALUATE THIS ASSUMPTION.

INDEPENDENCE

OBSERVATIONS MUST BE INDEPENDENT OF EACH OTHER. THIS IS CRITICAL IN MOST TESTS AND IS DETERMINED BY STUDY DESIGN
RATHER THAN STATISTICAL TESTING.

SAMPLE SIzE

SOME TESTS REQUIRE MINIMUM SAMPLE SIZES FOR RELIABLE RESULTS. SMALL SAMPLES MAY NECESSITATE NON-PARAMETRIC
ALTERNATIVES OR EXACT TESTS.

SUMMARY OF ASSUMPTIONS CHECKING

e ASSESS NORMALITY FOR PARAMETRIC TESTS.
® TEST FOR EQUAL VARIANCES WHEN COMPARING GROUPS.
® ENSURE OBSERVATIONS ARE INDEPENDENT.

e CHOOSE NON-PARAMETRIC TESTS IF ASSUMPTIONS ARE VIOLATED.

FREQUENTLY AskeD QUESTIONS

WHAT IS A STATISTICAL TEST CHEAT SHEET?

A STATISTICAL TEST CHEAT SHEET IS A CONCISE REFERENCE GUIDE THAT SUMMARIZES VARIOUS STATISTICAL TESTS, THEIR
PURPOSES, ASSUMPTIONS, AND WHEN TO USE THEM, HELPING USERS QUICKLY CHOOSE THE APPROPRIATE TEST FOR THEIR DATA
ANALYSIS.

\W/HICH COMMON STATISTICAL TESTS ARE USUALLY INCLUDED IN A CHEAT SHEET?

COMMON STATISTICAL TESTS INCLUDED IN A CHEAT SHEET ARE T-TESTS (INDEPENDENT AND PAIRED), CHI-SQUARE TESTS,
ANOV A, CORRELATION TESTS (PEARSON AND SPEARMAN), AND NON-PARAMETRIC TESTS LIKE THE MANN-\WHITNEY U TEST
AND KrRUSKAL-W/ ALLIS TEST.



How CAN A STATISTICAL TEST CHEAT SHEET HELP BEGINNERS IN STATISTICS?

[T HELPS BEGINNERS BY PROVIDING A QUICK OVERVIEW OF WHICH TESTS TO USE BASED ON DATA TYPE AND RESEARCH
QUESTIONS, CLARIFYING ASSUMPTIONS REQUIRED FOR EACH TEST, AND OFFERING GUIDANCE ON INTERPRETING RESULTS, THUS
SIMPLIFYING DECISION-MAKING IN DATA ANALYSIS.

ARE THERE CHEAT SHEETS THAT INCLUDE GUIDELINES FOR CHOOSING BETWEEN
PARAMETRIC AND NON-PARAMETRIC TESTS?

YES, MANY STATISTICAL TEST CHEAT SHEETS INCLUDE CRITERIA FOR SELECTING PARAMETRIC VERSUS NON-PARAMETRIC TESTS,
OFTEN BASED ON DATA DISTRIBUTION NORMALITY, SAMPLE SIZE, AND MEASUREMENT SCALE, TO ENSURE APPROPRIATE TEST
SELECTION.

\X/HERE CAN | FIND RELIABLE AND UP-TO-DATE STATISTICAL TEST CHEAT SHEETS?

RELIABLE STATISTICAL TEST CHEAT SHEETS CAN BE FOUND ON EDUCATIONAL WEBSITES, UNIVERSITY STATISTICS DEPARTMENT
PAGES, DATA SCIENCE BLOGS, AND PLATFORMS LIKE GITHUB OR KAGGLE, OFTEN CREATED BY STATISTICIANS OR EDUCATORS TO
SUPPORT LEARNING AND RESEARCH.

ADDITIONAL RESOURCES

1. STATISTICAL TESTS MADE SiMPLE: A QUICK REFERENCE GUIDE

THIS BOOK OFFERS A CONCISE OVERVIEW OF THE MOST COMMONLY USED STATISTICAL TESTS, MAKING IT AN IDEAL CHEAT
SHEET FOR STUDENTS AND PROFESSIONALS ALIKE. |T BREAKS DOWN COMPLEX CONCEPTS INTO EASY-TO-UNDERSTAND
EXPLANATIONS AND PROVIDES QUICK DECISION TREES TO HELP CHOOSE THE APPROPRIATE TEST. WITH EXAMPLES AND TIPS,
READERS CAN QUICKLY GRASP WHEN AND HOW TO APPLY EACH TEST EFFECTIVELY.

2. THE ESSENTIAL STATISTICAL TEST HANDBOOK

DESIGNED AS A PRACTICAL GUIDE, THIS HANDBOOK COVERS A WIDE RANGE OF STATISTICAL TESTS WITH CLEAR INSTRUCTIONS
AND INTERPRETATION GUIDELINES. [T SERVES AS A HANDY REFERENCE FOR RESEARCHERS NEEDING QUICK REMINDERS ON TEST
ASSUMPTIONS, CALCULATIONS, AND RESULT INTERPRETATION. THE BOOK ALSO INCLUDES CHARTS AND TABLES THAT
SUMMARIZE TEST CHARACTERISTICS FOR EASY COMPARISON.

3. Quick GUIDE TO STATISTICAL TESTS AND APPLICATIONS

THIS GUIDE SIMPLIFIES STATISTICAL TESTING BY PROVIDING EASY-TO-FOLLOW SUMMARIES AND CHEAT SHEETS FOR VARIOUS
TESTS SUCH AS T-TESTS, CHI-SQUARE, ANOV A AND REGRESSION ANALYSIS. IT IS PARTICULARLY USEFUL FOR STUDENTS AND
RESEARCHERS REQUIRING A FAST REFRESHER OR A QUICK LOOKUP DURING DATA ANALYSIS. THE BOOK ALSO DISCUSSES COMMON
PITFALLS AND HOW TO AVOID THEM.

4. STATISTICAL TEST CHEAT SHEET FOR DATA ANALYSIS

FOCUSED ON PRACTICAL APPLICATION, THIS BOOK SERVES AS A QUICK REFERENCE FOR SELECTING AND CONDUCTING
STATISTICAL TESTS IN REAL-WORLD DATA ANALYSIS SCENARIOS. |T INCLUDES FLOWCHARTS TO HELP DETERMINE THE RIGHT
TEST BASED ON DATA TYPE AND RESEARCH QUESTIONS. THE CONCISE FORMAT ENSURES THAT USERS CAN RAPIDLY FIND THE
INFORMATION THEY NEED WITHOUT WADING THROUGH JARGON.

5. MASTERING STATISTICAL TESTS: A CHEAT SHEET APPROACH

THIS TITLE EMPHASIZES MASTERING THE SELECTION AND APPLICATION OF STATISTICAL TESTS THROUGH A STRUCTURED CHEAT
SHEET FORMAT. |T PROVIDES STEP-BY-STEP GUIDANCE, HIGHLIGHTING ASSUMPTIONS, TEST STATISTICS, AND DECISION CRITERIA.
THE BOOK IS IDEAL FOR LEARNERS AIMING TO BUILD CONFIDENCE IN STATISTICAL TESTING FOR ACADEMIC OR PROFESSIONAL
RESEARCH.

6. APPLIED STATISTICAL TESTS: A QUICK REFERENCE CHEAT SHEET

TARGETED AT APPLIED RESEARCHERS, THIS BOOK DELIVERS A QUICK REFERENCE TO STATISTICAL TESTS COMMONLY USED IN
VARIOUS FIELDS SUCH AS PSYCHOLOGY, BIOLOGY, AND SOCIAL SCIENCES. |T EXPLAINS WHEN TO USE PARAMETRIC VERSUS NON-
PARAMETRIC TESTS AND PROVIDES EXAMPLE SCENARIOS FOR EACH. THE CHEAT SHEETS INCLUDED HELP STREAMLINE THE DECISION-
MAKING PROCESS DURING DATA ANALYSIS.



7. THE STATISTICAL TEST PockeT GUIDE

THIS POCKET-SIZED GUIDE IS PERFECT FOR ON-THE-GO CONSULTATIONS, SUMMARIZING KEY STATISTICAL TESTS IN A COMPACT
FORMAT. |T FEATURES BRIEF DESCRIPTIONS, ASSUMPTIONS, CALCULATION FORMULAS, AND INTERPRETATION NOTES FOR EACH
TEST. DESIGNED TO FIT IN A LAB COAT POCKET OR NOTEBOOK, IT IS A HANDY TOOL FOR STUDENTS AND RESEARCHERS ALIKE.

8. STATISTICAL TESTS DEMYSTIFIED: A CHEAT SHEET FOR BEGINNERS

AIMED AT BEGINNERS, THIS BOOK DEMYSTIFIES STATISTICAL TESTING WITH STRAIGHTFORWARD LANGUAGE AND CLEAR
EXAMPLES. |T ACTS AS A CHEAT SHEET THAT HELPS READERS QUICKLY IDENTIFY THE CORRECT TEST AND UNDERSTAND THE
RESULTS WITHOUT GETTING BOGGED DOWN IN TECHNICAL DETAILS. THE APPROACHABLE STYLE MAKES IT A GREAT STARTING
POINT FOR ANYONE NEW TO STATISTICS.

Q. CoMPREHENSIVE CHEAT SHEET FOR STATISTICAL TESTS AND METHODS

THIS COMPREHENSIVE RESOURCE COMPILES A WIDE ARRAY OF STATISTICAL TESTS AND METHODS INTO AN EASY-TO-NAVIGATE
CHEAT SHEET FORMAT. |IT COVERS EVERY THING FROM BASIC HYPOTHESIS TESTS TO MORE ADVANCED METHODS, PROVIDING
SUMMARIES OF ASSUMPTIONS, TEST STATISTICS, AND INTERPRETATION GUIDELINES. THE BOOK IS AN EXCELLENT REFERENCE FOR
BOTH STUDENTS AND SEASONED RESEARCHERS SEEKING A THOROUGH YET ACCESSIBLE OVERVIEW.
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