COMMON STATISTICAL PHRASES

UNDERSTANDING COMMON STATISTICAL PHRASES: A COMPREHENSIVE GUIDE

IN THE REALM OF DATA ANALYSIS AND INTERPRETATION, A SOLID GRASP OF COMMON STATISTICAL PHRASES IS ESSENTIAL.
\W/HETHER YOU'RE A STUDENT, A RESEARCHER, A BUSINESS PROFESSIONAL, OR SIMPLY SOMEONE CURIOUS ABOUT THE WORLD
AROUND YOU, UNDERSTANDING THESE TERMS UNLOCKS THE ABILITY TO COMPREHEND REPORTS, ANALYZE TRENDS, AND MAKE
INFORMED DECISIONS. THIS GUIDE DELVES DEEP INTO THE MOST PREVALENT STATISTICAL PHRASES, DEMYSTIFYING THEIR
MEANINGS AND ILLUSTRATING THEIR PRACTICAL APPLICATIONS. FROM BASIC CONCEPTS LIKE MEAN AND MEDIAN TO MORE COMPLEX
IDEAS SUCH AS CORRELATION AND REGRESSION, WE AIM TO EQUIP YOU WITH THE KNOWLEDGE TO CONFIDENTLY NAVIGATE THE
LANGUAGE OF STATISTICS. BY THE END, YOU'LL BE BETTER PREPARED TO UNDERSTAND THE SIGNIFICANCE OF NUMBERS AND THE
INSIGHTS THEY OFFER.

INTRODUCTION TO STATISTICAL LANGUAGE

Key DESCRIPTIVE STATISTICS PHRASES

o [UNDERSTANDING INFERENTIAL STATISTICS PHRASES

CoMMON PHRASES IN DATA VISUALIZATION AND ANALYSIS

INTERPRETING STATISTICAL SIGNIFICANCE

PuTTING COMMON STATISTICAL PHRASES INTO PRACTICE

o CONCLUSION: MASTERING STATISTICAL COMMUNICATION

INTRODUCTION TO STATISTICAL LANGUAGE

STATISTICS, AT ITS CORE, IS THE SCIENCE OF COLLECTING, ANALYZING, PRESENTING, AND INTERPRETING DATA. THIS PROCESS
RELIES HEAVILY ON A SPECIFIC VOCABULARY, A SET OF COMMON STATISTICAL PHRASES THAT ALLOW FOR PRECISE AND
UNAMBIGUOUS COMMUNICATION OF FINDINGS. W/ ITHOUT A FOUNDATIONAL UNDERSTANDING OF THESE TERMS, DATA CAN APPEAR
AS A JUMBLE OF NUMBERS, ITS TRUE POTENTIAL FOR REVEALING PATTERNS AND DRIVING DECISIONS REMAINING HIDDEN. THIS
SECTION WILL LAY THE GROUNDWORK BY DEFINING WHAT MAKES A PHRASE “STATISTICAL” AND WHY MASTERING THIS LEXICON
IS CRUCIAL FOR ANYONE ENGAGING WITH QUANTITATIVE INFORMATION.

THE UTILITY OF STATISTICS PERMEATES ALMOST EVERY ASPECT OF MODERN LIFE. FROM SCIENTIFIC RESEARCH AND ECONOMIC
FORECASTING TO MARKET RESEARCH AND EVEN EVERYDAY NEWS REPORTS, STATISTICAL INSIGHTS ARE CONSTANTLY BEING
PRESENTED. RECOGNIZING AND UNDERSTANDING COMMON STATISTICAL PHRASES EMPOWERS INDIVIDUALS TO CRITICALLY
EVALUATE THIS INFORMATION, DISTINGUISHING BETWEEN ROBUST FINDINGS AND MISLEADING INTERPRETATIONS. IT’s ABOUT
MOVING BEYOND SIMPLY SEEING NUMBERS TO TRULY UNDERSTANDING WHAT THEY REPRESENT.

Key DeSCRIPTIVE STATISTICS PHRASES

DESCRIPTIVE STATISTICS ARE FUNDAMENTAL TOOLS USED TO SUMMARIZE AND DESCRIBE THE MAIN FEATURES OF A DATASET.
THEY PROVIDE A CONCISE OVERVIEW OF THE DATA'S CHARACTERISTICS, MAKING IT EASIER TO GRASP KEY TRENDS AND



DISTRIBUTIONS. UNDERSTANDING THESE BASIC PHRASES IS THE FIRST STEP IN ANY STATISTICAL ANALYSIS.

UNDERSTANDING THE MEAN: THE AVERAGE V ALUE

THE MEAN, OFTEN REFERRED TO AS THE AVERAGE, IS CALCULATED BY SUMMING ALL THE VALUES IN A DATASET AND THEN
DIVIDING BY THE NUMBER OF VALUES. |T REPRESENTS THE CENTRAL TENDENCY OF THE DATA. FOR EXAMPLE, IF WE ARE LOOKING
AT THE AVERAGE TEST SCORES OF STUDENTS IN A CLASS, THE MEAN WOULD GIVE US A SINGLE NUMBER THAT REPRESENTS THE
TYPICAL SCORE. |T'S A WIDELY USED METRIC, BUT IT CAN BE SENSITIVE TO OUTLIERS, WHICH ARE EXTREME VALUES THAT CAN
SKEW THE AVERAGE.

CONSIDER A SIMPLE DATASET: 2, 4, 6, 8, 10. THe suMIs 30. THeRe ARE 5 VALUES. THE MEAN IS 30 / 5 = 6. THIS SIGNIFIES
THAT, ON AVERAGE, THE NUMBERS IN THIS SET ARE 6. HOWEVER, IF THE DATASET WAS 2, 4, 6, 8, 100, THE MEAN WOULD
Jump To (2+4+6+8+100)/5 = 120/5 = 24, DEMONSTRATING THE IMPACT OF AN OUTLIER.

THe MepiAN: THE MiDDLE GROUND

THE MEDIAN IS THE MIDDLE VALUE IN A DATASET THAT HAS BEEN ORDERED FROM LEAST TO GREATEST. IF THE DATASET HAS AN
EVEN NUMBER OF VALUES, THE MEDIAN IS THE AVERAGE OF THE TWO MIDDLE NUMBERS. THE MEDIAN IS LESS AFFECTED BY
OUTLIERS THAN THE MEAN, MAKING IT A MORE ROBUST MEASURE OF CENTRAL TENDENCY WHEN EXTREME VALUES ARE PRESENT.
For INSTANCE, IN A DATASET OF SALARIES, THE MEDIAN SALARY OFTEN PROVIDES A MORE REALISTIC PICTURE OF TYPICAL
EARNINGS THAN THE MEAN SALARY, WHICH CAN BE INFLATED BY VERY HIGH EARNERS.

USING OUR PREVIOUS EXAMPLES: FOR THE DATASET 2, 4, 6, 8, 10, THe MEDIAN IS 6. FOR THE DATASET 2, 4, 6, 8, 100,
WHEN ORDERED, THE MEDIAN IS STILL &, AS IT'S THE MIDDLE VALUE. IF THE DATASET WAS 2,4, 6,8, 10, 12, THE MIDDLE
TWO VALUES ARE 6 AND 8. THE MEDIAN WouLD B (6+8)/2 = 7.

THe Mope: THE MoST FREQUENT V ALUE

THE MODE IS THE VALUE THAT APPEARS MOST FREQUENTLY IN A DATASET. A DATASET CAN HAVE ONE MODE (UNIMODAL),
MORE THAN ONE MODE (MULTIMODAL), OR NO MODE IF ALL VALUES APPEAR WITH THE SAME FREQUENCY. T HE MODE IS
PARTICULARLY USEFUL FOR CATEGORICAL DATA, SUCH AS FAVORITE COLORS OR PRODUCT PREFERENCES. For INSTANCE, IN A
SURVEY ABOUT PREFERRED ICE CREAM FLAVORS, THE MODE WOULD INDICATE WHICH FLAVOR WAS CHOSEN MOST OFTEN BY
RESPONDENTS.

CONSIDER THE DATASET: 3, 5, 5
NUMBER. IF THE DATASET WAS 1,
WouLD B 2 AND 4 (BIMODAL).

Q. THE MODE HERE IS 8, AS IT APPEARS THREE TIMES, MORE THAN ANY OTHER

1 7/ 8/ 8/ 8/
2,3, 4,5, THERE WOULD BE NO MODE. IF THE DATASET WAS 2, 2, 4, 4, 6, THE MODES

UNDERSTANDING RANGE; THE SPREAD OF DATA

THE RANGE IS THE DIFFERENCE BETWEEN THE HIGHEST AND LOWEST VALUES IN A DATASET. |IT PROVIDES A SIMPLE MEASURE OF
THE DISPERSION OR SPREAD OF THE DATA. A LARGER RANGE INDICATES A WIDER SPREAD OF VALUES, WHILE A SMALLER RANGE
SUGGESTS THAT THE DATA POINTS ARE CLUSTERED CLOSELY TOGETHER. WHILE EASY TO CALCULATE, THE RANGE IS ALSO
HIGHLY SENSITIVE TO OUTLIERS, AS IT ONLY CONSIDERS THE TWO EXTREME VALUES.

For THE DATASET 2, 4, 6, 8, 10, THERANGE IS 10 - 2 = 8. ForR THE DATASET 2, 4, 6, 8, 100, THERANGE IS 100 - 2 =
98, HIGHLIGHTING THE IMPACT OF THE OUTLIER.



STANDARD DEVIATION: MEASURING V ARIABILITY

STANDARD DEVIATION IS A MORE SOPHISTICATED MEASURE OF DATA VARIABILITY. [T QUANTIFIES THE AMOUNT OF VARIATION
OR DISPERSION OF A SET OF VALUES. A LOW STANDARD DEVIATION INDICATES THAT THE VALUES TEND TO BE CLOSE TO THE
MEAN OF THE SET, WHILE A HIGH STANDARD DEVIATION INDICATES THAT THE VALUES ARE SPREAD OUT OVER A WIDER RANGE. IT
IS CALCULATED AS THE SQUARE ROOT OF THE VARIANCE, WHICH IS THE AVERAGE OF THE SQUARED DIFFERENCES FROM THE MEAN.
STANDARD DEVIATION IS CRUCIAL FOR UNDERSTANDING THE RELIABILITY OF DATA AND FOR MAKING INFERENCES.

IN SCIENTIFIC RESEARCH, A LOW STANDARD DEVIATION IN EXPERIMENTAL RESULTS MIGHT SUGGEST A MORE CONSISTENT AND
RELIABLE OUTCOME, WHILE A HIGH STANDARD DEVIATION COULD INDICATE GREATER VARIABILITY OR LESS PRECISE MEASUREMENT.

V ARIANCE: THE AVERAGE SQUARED DIFFERENCE

V ARIANCE IS CLOSELY RELATED TO STANDARD DEVIATION. |T IS THE AVERAGE OF THE SQUARED DIFFERENCES FROM THE MEAN.
SQUARING THE DIFFERENCES ENSURES THAT ALL VALUES CONTRIBUTE POSITIVELY TO THE DISPERSION AND GIVES MORE WEIGHT
TO LARGER DEVIATIONS. W/HILE VARIANCE ITSELF IS A USEFUL STATISTICAL MEASURE, STANDARD DEVIATION IS OFTEN
PREFERRED FOR INTERPRETATION BECAUSE IT IS IN THE SAME UNITS AS THE ORIGINAL DATA.

THE VARIANCE FOR THE DATASET 2, 4, 6, 8, 10 WOULD BE CALCULATED BY FIRST FINDING THE MEAN (&), THEN FINDING THE
SQUARED DIFFERENCE FOR EACH VALUE: (2-6)"2=16, (4-6)"2=4, (6-6)"2=0, (8-6)"2=4, (10-6)"2=16. THe SUM OF
THESE SQUARED DIFFERENCES IS 16+4+0+4+16 = 40. Tre VARIANCE IS 40 / (5-1) = 10 (USING N-1 FOR SAMPLE
VARIANCE). THE STANDARD DEVIATION WOULD THEN BE THE SQUARE ROOT OF 10, APPROXIMATELY 3.16.

UNDERSTANDING INFERENTIAL STATISTICS PHRASES

INFERENTIAL STATISTICS MOVES BEYOND SIMPLY DESCRIBING DATA TO MAKING PREDICTIONS OR INFERENCES ABOUT A LARGER
POPULATION BASED ON A SAMPLE OF THAT POPULATION. THIS INVOLVES USING STATISTICAL METHODS TO DRAW
CONCLUSIONS AND TEST HYPOTHESES.

HypPoTHesIS TESTING: MAKING EDUCATED GUESSES

HYPOTHESIS TESTING IS A CORE COMPONENT OF INFERENTIAL STATISTICS. |T INVOLVES FORMULATING A NULL HYPOTHESIS
(HO), WHICH STATES THAT THERE IS NO SIGNIFICANT DIFFERENCE OR RELATIONSHIP BETWEEN VARIABLES, AND AN ALTERNATIVE
HYPOTHESIS (H 1 ), WHICH STATES THAT THERE IS A SIGNIFICANT DIFFERENCE OR RELATIONSHIP. RESEARCHERS THEN COLLECT
DATA AND USE STATISTICAL TESTS TO DETERMINE WHETHER THERE IS ENOUGH EVIDENCE TO REJECT THE NULL HYPOTHESIS IN
FAVOR OF THE ALTERNATIVE HYPOTHESIS.

For EXAMPLE, A PHARMACEUTICAL COMPANY MIGHT HYPOTHESIZE THAT A NEW DRUG IS MORE EFFECTIVE THAN A PLACEBO. THE
NULL HYPOTHESIS WOULD BE THAT THE DRUG HAS NO EFFECT, AND THE ALTERNATIVE HYPOTHESIS WOULD BE THAT IT DOES.
CLINICAL TRIAL DATA WOULD THEN BE ANALYZED TO SEE IF THE DRUG'S EFFICACY IS STATISTICALLY SIGNIFICANT.

P-V ALUE: THE PROBABILITY OF A FLUKE

THE P-VALUE IS A CRUCIAL CONCEPT IN HYPOTHESIS TESTING. | T REPRESENTS THE PROBABILITY OF OBTAINING OBSERVED
RESULTS, OR RESULTS MORE EXTREME THAN THOSE OBSERVED, IF THE NULL HYPOTHESIS WERE TRUE. A SMALL P-VALUE
(TYPICALLY Less THAN 0.0 5) SUGGESTS THAT THE OBSERVED DATA ARE UNLIKELY TO HAVE OCCURRED BY RANDOM CHANCE



ALONE, LEADING TO THE REJECTION OF THE NULL HYPOTHESIS. CONVERSELY, A LARGE P-VALUE INDICATES THAT THE OBSERVED
RESULTS ARE CONSISTENT WITH THE NULL HYPOTHESIS.

IF A P-VALUE IS 0.03 FOR A PARTICULAR DRUG TRIAL, IT MEANS THERE'S A 39, CHANCE OF SEEING THE DRUG'S REPORTED
EFFECTIVENESS IF THE DRUG ACTUALLY HAD NO EFFECT. THIS LOW PROBABILITY OFTEN LEADS RESEARCHERS TO CONCLUDE THAT
THE DRUG IS INDEED EFFECTIVE.

CoNFIDENCE INTERVAL: A RANGE OF LIKELY V ALUES

A CONFIDENCE INTERVAL PROVIDES A RANGE OF VALUES THAT IS LIKELY TO CONTAIN THE TRUE POPULATION PARAMETER, SUCH
AS THE POPULATION MEAN. T IS EXPRESSED WITH A CONFIDENCE LEVEL, COMMONLY 95% or 99%. A 959 CONFIDENCE
INTERVAL MEANS THAT IF WE WERE TO TAKE MANY SAMPLES AND CONSTRUCT AN INTERVAL FOR EACH, ABOUT 959, oF THOSE
INTERVALS WOULD CONTAIN THE TRUE POPULATION PARAMETER. CONFIDENCE INTERVALS OFFER A MORE NUANCED
UNDERSTANDING THAN A SINGLE POINT ESTIMATE.

IF A STUDY ESTIMATES THE AVERAGE HEIGHT OF ADULT MALES IN A COUNTRY AND PROVIDES A 959, CONFIDENCE INTERVAL OF
175 cM 1o 180 CM, IT SUGGESTS THAT WE CAN BE 95% CONFIDENT THAT THE TRUE AVERAGE HEIGHT OF ALL ADULT MALES
IN THAT COUNTRY FALLS WITHIN THIS RANGE.

CORRELATION: MEASURING ASSOCIATION

CORRELATION MEASURES THE STRENGTH AND DIRECTION OF THE LINEAR RELATIONSHIP BETWEEN TWO VARIABLES. A
CORRELATION COEFFICIENT, TYPICALLY DENOTED BY IRI, RANGES FROM -1 To + 1. A VALUE OF + 1 INDICATES A PERFECT
POSITIVE LINEAR RELATIONSHIP (AS ONE VARIABLE INCREASES, THE OTHER INCREASES PROPORTIONALLY)/ -1 INDICATES A
PERFECT NEGATIVE LINEAR RELATIONSHIP (AS ONE VARIABLE INCREASES, THE OTHER DECREASES PROPORTIONALLY), AND O
INDICATES NO LINEAR RELATIONSHIP.

A POSITIVE CORRELATION MIGHT BE OBSERVED BETWEEN HOURS STUDIED AND EXAM SCORES, WHILE A NEGATIVE CORRELATION
COULD EXIST BETWEEN THE AMOUNT OF TIME SPENT PLAYING VIDEO GAMES AND ACADEMIC PERFORMANCE. |T'S CRUCIAL TO
REMEMBER THAT CORRELATION DOES NOT IMPLY CAUSATION.

REGRESSION ANALYSIS: PREDICTING OUTCOMES

REGRESSION ANALYSIS IS A STATISTICAL METHOD USED TO ESTIMATE THE RELATIONSHIP BETWEEN A DEPENDENT VARIABLE AND
ONE OR MORE INDEPENDENT VARIABLES. |T ALLOWS US TO PREDICT THE VALUE OF THE DEPENDENT VARIABLE BASED ON THE
VALUES OF THE INDEPENDENT VARIABLES. SIMPLE LINEAR REGRESSION INVOLVES ONE INDEPENDENT VARIABLE, WHILE MULTIPLE
LINEAR REGRESSION INVOLVES TWO OR MORE. REGRESSION COEFFICIENTS INDICATE THE CHANGE IN THE DEPENDENT VARIABLE FOR
A ONE-UNIT CHANGE IN AN INDEPENDENT VARIABLE, HOLDING OTHER VARIABLES CONSTANT.

For EXAMPLE, A BUSINESS MIGHT USE REGRESSION ANALYSIS TO PREDICT SALES BASED ON ADVERTISING EXPENDITURE,
SEASONALITY, AND COMPETITOR ACTIVITY. UNDERSTANDING THESE RELATIONSHIPS HELPS IN STRATEGIC PLANNING AND
RESOURCE ALLOCATION.

CoMMON PHRASES IN DATA VISUALIZATION AND ANALYSIS

PRESENTING STATISTICAL FINDINGS EFFECTIVELY OFTEN INVOLVES DATA VISUALIZATION. UNDERSTANDING THE COMMON
STATISTICAL PHRASES USED IN THIS CONTEXT IS VITAL FOR INTERPRETING CHARTS, GRAPHS, AND TABLES CORRECTLY.



FReEQUENCY DIsTRIBUTION: HOwW OFTEN THINGS HAPPEN

A FREQUENCY DISTRIBUTION SHOWS HOW OFTEN EACH VALUE OR RANGE OF VALUES OCCURS IN A DATASET. THIS CAN BE
PRESENTED IN A TABLE OR AS A GRAPH, SUCH AS A HISTOGRAM. (UNDERSTANDING FREQUENCY DISTRIBUTIONS HELPS IDENTIFY
PATTERNS, CLUSTERS, AND GAPS IN THE DATA, PROVIDING INSIGHTS INTO THE UNDERLYING PROCESSES GENERATING THE DATA.

A FREQUENCY DISTRIBUTION OF CUSTOMER AGES, FOR INSTANCE, COULD REVEAL THAT THE MAJORITY OF CUSTOMERS FALL
WITHIN A SPECIFIC AGE BRACKET, INFORMING TARGETED MARKETING STRATEGIES.

OuTLIERS: THE UNUSUAL SUSPECTS

OUTLIERS ARE DATA POINTS THAT SIGNIFICANTLY DIFFER FROM OTHER OBSERVATIONS IN A DATASET. THEY CAN BE CAUSED BY
MEASUREMENT ERRORS, EXPERIMENT AL ERRORS, OR REPRESENT GENUINELY UNUSUAL OCCURRENCES. IDENTIFYING AND
UNDERSTANDING OUTLIERS IS IMPORTANT BECAUSE THEY CAN HEAVILY INFLUENCE STATISTICAL CALCULATIONS, SUCH AS THE
MEAN AND STANDARD DEVIATION, AND CAN SKEW THE RESULTS OF ANALYSES IF NOT HANDLED APPROPRIATELY.

IN FINANCIAL DATA, AN OUTLIER MIGHT REPRESENT A FRAUDULENT TRANSACTION OR A SIGNIFICANT MARKET SHOCK. IN
BIOLOGICAL DATA, IT COULD BE AN UNUSUAL BIOLOGICAL RESPONSE OR A RARE GENETIC ANOMALY.

SKEWNESS: THE ASYMMETRICAL LEAN

SKEWNESS REFERS TO THE ASYMMETRY OF A PROBABILITY DISTRIBUTION. A DISTRIBUTION IS SKEWED IF ONE TAIL IS LONGER
THAN THE OTHER. POSITIVE SKEWNESS (RIGHT‘SKE\X/ED) MEANS THE TAIL ON THE RIGHT SIDE IS LONGER, INDICATING MORE
EXTREME HIGH VALUES. NEGATIVE SKEWNESS (LEFT‘SKE\X/ED) MEANS THE TAIL ON THE LEFT SIDE IS LONGER, INDICATING MORE
EXTREME LOW VALUES. SKEWED DATA CAN AFFECT THE INTERPRETATION OF THE MEAN AND MEDIAN.

INCOME DISTRIBUTIONS ARE OFTEN POSITIVELY SKEWED, WITH A FEW HIGH EARNERS PULLING THE MEAN HIGHER THAN THE MEDIAN.
TEST SCORES CAN BE NEGATIVELY SKEWED IF A TEST IS TOO EASY, WITH MOST STUDENTS SCORING HIGH AND A FEW SCORING
LOW.

KurTOSIS: THE PEAKEDNESS OF THE DISTRIBUTION

KURTOSIS MEASURES THE “TAILEDNESS” OR “PEAKEDNESS” OF A PROBABILITY DISTRIBUTION RELATIVE TO A NORMAL
DISTRIBUTION. A DISTRIBUTION WITH HIGH KURTOSIS (LEPTOKURTIC) HAS HEAVIER TAILS AND A SHARPER PEAK THAN A NORMAL
DISTRIBUTION, INDICATING A GREATER LIKELIHOOD OF EXTREME VALUES. A DISTRIBUTION WITH LOW KURTOSIS (PLATYKURTIC)
HAS LIGHTER TAILS AND A FLATTER PEAK.

IN FINANCE, A DISTRIBUTION WITH HIGH KURTOSIS MIGHT SUGGEST A GREATER RISK OF EXTREME MARKET MOVEMENTS THAN
W OULD BE PREDICTED BY A NORMAL DISTRIBUTION.

COoRRELATION COEFFICIENT: STRENGTH OF LINEAR ASSOCIATION

AS MENTIONED EARLIER, THE CORRELATION COEFFICIENT QUANTIFIES THE LINEAR RELATIONSHIP BETWEEN TWO VARIABLES. \W/HEN
DISCUSSING DATA VISUALIZATIONS LIKE SCATTER PLOTS, THE CORRELATION COEFFICIENT IS OFTEN CITED TO SUMMARIZE THE
OBSERVED ASSOCIATION. PHRASES LIKE “STRONG POSITIVE CORRELATION” OR “WEAK NEGATIVE CORRELATION” ARE COMMON
WAYS TO DESCRIBE THE VISUAL REPRESENTATION OF THIS STATISTICAL MEASURE.



R-SQUARED: THE PROPORTION OF V ARIANCE EXPLAINED

IN THE CONTEXT OF REGRESSION ANALYSIS, R-SQUARED (R?) IS A STATISTICAL MEASURE THAT REPRESENTS THE PROPORTION
OF THE VARIANCE FOR A DEPENDENT VARIABLE THAT'S EXPLAINED BY AN INDEPENDENT VARIABLE OR VARIABLES IN A REGRESSION
MODEL. AN R-SQUARED VALUE OF 0.7 5, FOR EXAMPLE, MEANS THAT 7 5% OF THE VARIABILITY IN THE DEPENDENT VARIABLE
CAN BE ACCOUNTED FOR BY THE INDEPENDENT VARIABLE(S) IN THE MODEL.

INTERPRETING STATISTICAL SIGNIFICANCE

UNDERSTANDING STATISTICAL SIGNIFICANCE IS CRUCIAL FOR DRAWING VALID CONCLUSIONS FROM DATA. |T HELPS RESEARCHERS
DETERMINE WHETHER OBSERVED EFFECTS ARE LIKELY REAL OR DUE TO RANDOM CHANCE.

STATISTICAL SIGNIFICANCE: NOT JusT RANDOM CHANCE

STATISTICAL SIGNIFICANCE INDICATES THAT THE RELATIONSHIP OR DIFFERENCE OBSERVED IN A SAMPLE IS UNLIKELY TO HAVE
OCCURRED BY RANDOM CHANCE. |T IS OFTEN DETERMINED BY COMPARING A CALCULATED P-VALUE TO A PREDETERMINED
SIGNIFICANCE LEVEL (ALPHA/ COMMONLY 005) IF THE P-VALUE IS LESS THAN ALPHA, THE RESULT IS CONSIDERED
STATISTICALLY SIGNIFICANT.

\WHEN A NEWS REPORT STATES THAT A NEW DIET IS “STATISTICALLY SIGNIFICANT” IN CAUSING WEIGHT LOSS, IT IMPLIES THAT
THE OBSERVED WEIGHT LOSS IS UNLIKELY TO BE A RANDOM OCCURRENCE AND IS LIKELY DUE TO THE DIET ITSELF.

ALPHA LeVEL (SieNIFICANCE LEVEL): THE THRESHOLD FOR DouBT

THE ALPHA LEVEL (A) IS THE PROBABILITY OF REJECTING THE NULL HYPOTHESIS WHEN IT IS ACTUALLY TRUE (TYPE | ERROR). IT
IS TYPICALLY SET AT 005, MEANING THERE IS A 50/0 CHANCE OF CONCLUDING THERE IS AN EFFECT WHEN THERE ISN'T ONE.
CHOOSING AN APPROPRIATE ALPHA LEVEL IS A CRITICAL DECISION IN HYPOTHESIS TESTING.

TypPe | AND TYPE Il ERRORS: MISTAKES IN JUDGMENT

IN HYPOTHESIS TESTING, THERE ARE TWO TYPES OF ERRORS:

o Tvpe | ERROR (FALSE POSITIVE): REJECTING THE NULL HYPOTHESIS WHEN IT IS ACTUALLY TRUE. THIS IS OFTEN
ASSOCIATED WITH THE ALPHA LEVEL.

o Tvpe Il ERROR (FALSE NEGATIVE); FAILING TO REJECT THE NULL HYPOTHESIS WHEN IT IS ACTUALLY FALSE. THIS IS
ASSOCIATED WITH THE BETA LEVEL (B).

MINIMIZING BOTH TYPES OF ERRORS IS A KEY GOAL IN DESIGNING AND CONDUCTING STATISTICAL STUDIES.

Power oF A TEST: THE ABILITY TO DETECT A ReEAL EFFECT

THE POWER OF A STATISTICAL TEST IS THE PROBABILITY OF CORRECTLY REJECTING THE NULL HYPOTHESIS WHEN IT IS FALSE. IN
OTHER WORDS, IT'S THE TEST'S ABILITY TO DETECT AN EFFECT THAT IS ACTUALLY PRESENT. HIGHER STATISTICAL POWER



INCREASES THE LIKELIHOOD OF FINDING A STATISTICALLY SIGNIFICANT RESULT WHEN ONE EXISTS.

PUTTING COMMON STATISTICAL PHRASES INTO PRACTICE

THE TRUE VALUE OF UNDERSTANDING THESE PHRASES LIES IN THEIR APPLICATION. WHETHER YOU'RE READING A SCIENTIFIC PAPER,
ANALYZING BUSINESS METRICS, OR INTERPRETING SURVEY RESULTS, APPLYING YOUR KNOWLEDGE OF COMMON STATISTICAL
PHRASES ALLOWS FOR A DEEPER AND MORE ACCURATE UNDERSTANDING.

INTERPRETING RESEARCH PAPERS AND REPORTS

" n

\W/HEN ENCOUNTERING RESEARCH PAPERS, LOOK FOR PHRASES LIKE “STATISTICALLY SIGNIFICANT DIFFERENCE,” " CONFIDENCE
INTERVAL,” “CORRELATION,” AND “P-VALUE.” THESE TERMS PROVIDE CRITICAL INFORMATION ABOUT THE VALIDITY AND
STRENGTH OF THE STUDY'S FINDINGS. FOR EXAMPLE, A REPORT MIGHT STATE THAT A MARKETING CAMPAIGN HAD A
“STATISTICALLY SIGNIFICANT” IMPACT ON SALES, WITH A 95% CONFIDENCE INTERVAL FOR THE INCREASE IN SALES BETWEEN
$10,000 anp $25,000. THIS TELLS YOU THE IMPACT IS LIKELY REAL AND PROVIDES A RANGE FOR THE MAGNITUDE OF THAT
IMPACT.

ANALYZING BUSINESS METRICS

IN A BUSINESS CONTEXT, UNDERSTANDING PHRASES LIKE “AVERAGE GROWTH RATE,” “MEDIAN CUSTOMER LIFETIME VALUE,” OR

"V ARIANCE IN PRODUCT PERFORMANCE" IS ESSENTIAL. THESE METRICS INFORM DECISION-MAKING, FROM PRODUCT DEVELOPMENT
TO FINANCIAL FORECASTING. FOR INSTANCE, KNOWING THE “STANDARD DEVIATION” OF CUSTOMER SATISFACTION SCORES CAN
HELP A COMPANY UNDERSTAND THE CONSISTENCY OF ITS CUSTOMER EXPERIENCE.

EVALUATING SURVEY DATA

SURVEYS FREQUENTLY EMPLOY STATISTICAL LANGUAGE. PHRASES SUCH AS “MARGIN OF ERROR” (CLOSELY RELATED TO
CONFIDENCE INTERVALS), “RESPONSE RATE,” AND “DEMOGRAPHIC BREAKDOWN" ARE COMMON. [UNDERSTANDING THE “MARGIN OF
ERROR” IN A POLITICAL POLL, FOR EXAMPLE, IS CRITICAL FOR INTERPRETING ITS ACCURACY AND RELIABILITY.

® UNDERSTANDING THE MARGIN OF ERROR IN POLLS HELPS IN ASSESSING THE PRECISION OF THE RESULTS.
® RECOGNIZING FREQUENCY DISTRIBUTIONS IN SURVEY RESPONSES CAN HIGHLIGHT KEY CUSTOMER PREFERENCES.

® |DENTIFYING OUTLIERS IN FEEDBACK DATA CAN POINT TO UNIQUE CUSTOMER EXPERIENCES THAT WARRANT
INVESTIGATION.

ConcrLusioN: MASTERING STATISTICAL COMMUNICATION

NAVIGATING THE WORLD OF DATA AND RESEARCH IS SIGNIFICANTLY ENHANCED BY A THOROUGH UNDERSTANDING OF COMMON
STATISTICAL PHRASES. FROM THE FOUNDATIONAL DESCRIPTIVE STATISTICS LIKE MEAN, MEDIAN, AND MODE, WHICH SUMMARIZE
DATA, TO THE INFERENTIAL TECHNIQUES THAT ALLOW US TO MAKE PREDICTIONS AND TEST HYPOTHESES, THESE TERMS ARE THE
BUILDING BLOCKS OF QUANTITATIVE LITERACY. PHRASES SUCH AS P=VALUE, CONFIDENCE INTERVAL, CORRELATION, AND



STATISTICAL SIGNIFICANCE PROVIDE THE NUANCED INSIGHTS NEEDED TO INTERPRET FINDINGS CRITICALLY AND DRAW RELIABLE
CONCLUSIONS.

BY INTERNALIZING THE MEANINGS AND APPLICATIONS OF THESE COMMON STATISTICAL PHRASES, INDIVIDUALS ARE EMPOWERED
TO MAKE MORE INFORMED DECISIONS, BETTER EVALUATE INFORMATION PRESENTED TO THEM, AND CONTRIBUTE MORE EFFECTIVELY
TO DISCUSSIONS INVOLVING DATA. THIS MASTERY NOT ONLY DEMYSTIFIES COMPLEX DATA BUT ALSO FOSTERS A GREATER
APPRECIATION FOR THE POWER OF STATISTICS IN SHAPING OUR UNDERSTANDING OF THE WORLD.

FREQUENTLY AsSkeD QUESTIONS

\WHAT DOES ‘P-VALUE' TYPICALLY REPRESENT IN HYPOTHESIS TESTING?

THE P-VALUE IS THE PROBABILITY OF OBSERVING A TEST STATISTIC AS EXTREME AS, OR MORE EXTREME THAN, THE ONE
OBSERVED, ASSUMING THE NULL HYPOTHESIS IS TRUE. A LOW P-VALUE (COMMONLY < 005) SUGGESTS EVIDENCE AGAINST THE
NULL HYPOTHESIS.

CAN YOU EXPLAIN THE CONCEPT OF 'CONFIDENCE INTERVAL' IN SIMPLE TERMS?

A CONFIDENCE INTERVAL IS A RANGE OF VALUES, DERIVED FROM SAMPLE DATA, THAT IS LIKELY TO CONTAIN THE TRUE VALUE OF
A POPULATION PARAMETER (LIKE THE MEAN OR PROPORTION). For EXAMPLE, A 950/0 CONFIDENCE INTERVAL MEANS WE ARE
950/0 CONFIDENT THAT THE TRUE POPULATION PARAMETER FALLS WITHIN THAT RANGE.

\WHAT IS THE DIFFERENCE BETWEEN 'CORRELATION’ AND ‘CAUSATION'?

CORRELATION MEANS THAT TWO VARIABLES TEND TO CHANGE TOGETHER, BUT IT DOESN'T IMPLY THAT ONE CAUSES THE OTHER.
CAUSATION MEANS THAT A CHANGE IN ONE VARIABLE DIRECTLY LEADS TO A CHANGE IN ANOTHER.

\WHAT IS ‘STATISTICAL SIGNIFICANCE' AND HOW IS IT DETERMINED?

STATISTICAL SIGNIFICANCE MEANS THAT THE OBSERVED RESULTS ARE UNLIKELY TO HAVE OCCURRED BY RANDOM CHANCE ALONE.
IT'S TYPICALLY DETERMINED BY COMPARING THE P-VALUE TO A PRE-SET SIGNIFICANCE LEVEL (ALPHA), ofTEN 0.05. IFp <
ALPHA, THE RESULT IS CONSIDERED STATISTICALLY SIGNIFICANT.

\WHAT DOES ‘STANDARD DEVIATION' MEASURE?

STANDARD DEVIATION MEASURES THE AMOUNT OF VARIATION OR DISPERSION OF A SET OF DATA VALUES. A LOW STANDARD
DEVIATION INDICATES THAT THE DATA POINTS TEND TO BE CLOSE TO THE MEAN (AVERAGE), WHILE A HIGH STANDARD
DEVIATION INDICATES THAT THE DATA POINTS ARE SPREAD OUT OVER A WIDER RANGE.

\WHAT IS THE PURPOSE OF A 'REGRESSION ANALYSIS'?

REGRESSION ANALYSIS IS USED TO MODEL THE RELATIONSHIP BETWEEN A DEPENDENT VARIABLE AND ONE OR MORE INDEPENDENT
VARIABLES. |T HELPS US UNDERSTAND HOW CHANGES IN THE INDEPENDENT VARIABLES AFFECT THE DEPENDENT VARIABLE AND TO
MAKE PREDICTIONS.

WHAT DOES 'OUTLIER’ MEAN IN STATISTICS?

AN OUTLIER IS A DATA POINT THAT DIFFERS SIGNIFICANTLY FROM OTHER OBSERVATIONS. OUTLIERS CAN ARISE FROM
MEASUREMENT ERRORS, EXPERIMENT AL ERRORS, OR REPRESENT GENUINE EXTREME VALUES IN THE DATA.



WHAT IS THE ‘NULL HYPOTHESIS' AND THE 'ALTERNATIVE HYPOTHESIS P

THe NULL HYPOTHESIS (HO) IS A STATEMENT OF NO EFFECT OR NO DIFFERENCE. THE ALTERNATIVE HYPOTHESIS (H1 or HA) IS
THE STATEMENT THAT THERE IS AN EFFECT OR DIFFERENCE, WHICH WE ARE TRYING TO FIND EVIDENCE FOR.

WHAT IS THE ‘'MARGIN OF ERROR’ IN A SURVEY OR POLL?

THE MARGIN OF ERROR QUANTIFIES THE AMOUNT OF RANDOM SAMPLING ERROR IN THE RESULTS OF A SURVEY OR POLL. IT
INDICATES HOW MUCH THE RESULTS FROM THE SAMPLE ARE LIKELY TO DIFFER FROM THE TRUE POPULATION VALUES.

\WHAT IS ‘'SAMPLING BIAS’ AND WHY IS IT A CONCERN?

SAMPLING BIAS OCCURS WHEN THE SAMPLE USED IN A STUDY IS NOT REPRESENTATIVE OF THE POPULATION OF INTEREST. THIS
CAN LEAD TO INACCURATE CONCLUSIONS BECAUSE THE SAMPLE DOES NOT REFLECT THE TRUE CHARACTERISTICS OF THE
POPULATION.

ADDITIONAL RESOURCES

HERE ARE @ BOOK TITLES RELATED TO COMMON STATISTICAL PHRASES, EACH BEGINNING WITH '

\0

THe BeLL CurVE oF LIFE

THIS BOOK EXPLORES HOW THE NORMAL DISTRIBUTION , OFTEN VISUALIZED AS A BELL
CURVE, CAN BE APPLIED TO UNDERSTAND HUMAN TRAITS, PERFORMANCE, AND SOCIETAL
PHENOMENA. |T DELVES INTO CONCEPTS LIKE STANDARD DEVIATION AND OUTLIERS TO
EXPLAIN VARIABILITY AND PREDICT COMMON OUTCOMES. READERS WILL DISCOVER HOW
THIS FUNDAMENTAL STATISTICAL SHAPE UNDERLIES MUCH OF OUR UNDERSTANDING OF
THE WORLD AROUND US.

2.

CorreLATION Is NoT CAUsATION: A GUIDE To MISLEADING DATA

THIS TITLE DIRECTLY ADDRESSES A CRUCIAL STATISTICAL WARNING , GUIDING READERS
THROUGH THE PITFALLS OF MISINTERPRETING RELATIONSHIPS BETWEEN VARIABLES. |T
OFFERS PRACTICAL EXAMPLES AND CASE STUDIES WHERE CORRELATION HAS BEEN
MISTAKENLY ASSUMED TO IMPLY CAUSATION, LEADING TO FLAWED CONCLUSIONS. THE
BOOK EMPOWERS READERS TO CRITICALLY EVALUATE DATA AND AVOID COMMON
ANALYTICAL ERRORS.



3.

ReEGRESSION TO THE MEAN: FINDING THE AVERAGE IN FLUCTUATIONS

THIS BOOK EXPLAINS THE STATISTICAL PRINCIPLE OF REGRESSION TO THE INFINITE ,
\WHERE EXTREME RESULTS TEND TO BE CLOSER TO THE AVERAGE ON SUBSEQUENT
TRIALS. IT USES ENGAGING ANECDOTES AND REAL-WORLD SCENARIOS TO ILLUSTRATE
HOW THIS PHENOMENON INFLUENCES PERFORMANCE, RECOVERY FROM ILLNESS, AND EVEN
INVESTMENT RETURNS. UNDERSTANDING REGRESSION TO THE MEAN IS KEY TO AVOIDING
OVERREACTIONS TO TEMPORARY SUCCESSES OR FAILURES.

4.

THe P-V ALUE PARADOX: UNDERSTANDING SIGNIFICANCE

THIS TITLE TACKLES THE OFTEN-MISUNDERSTOOD CONCEPT OF THE P-VALUE AND ITS
ROLE IN HYPOTHESIS TESTING. IT AIMS TO DEMYSTIFY WHAT A P-VALUE TRULY
REPRESENTS AND HOW IT CONTRIBUTES TO DETERMINING STATISTICAL SIGNIFICANCE. THE
BOOK PROVIDES CLEAR EXPLANATIONS AND EXAMPLES TO HELP RESEARCHERS AND
STUDENTS AVOID COMMON MISINTERPRETATIONS OF P-VALUES IN THEIR \WORK.

5.

THe CenTrRAL LIMIT THEOREM: THE FOUNDATION OF INFERENCE

THIS BOOK ILLUMINATES THE FUNDAMENTAL IMPORTANCE OF THE CENTRAL LIMIT
THEOREM , A CORNERSTONE OF STATISTICAL INFERENCE. IT EXPLAINS HOW THE
DISTRIBUTION OF SAMPLE MEANS TENDS TOWARDS A NORMAL DISTRIBUTION,
REGARDLESS OF THE ORIGINAL POPULATION DISTRIBUTION, AS SAMPLE SIZE INCREASES.
THE TEXT OFFERS ACCESSIBLE INSIGHTS INTO WHY THIS THEOREM IS SO POWERFUL FOR
MAKING GENERALIZATIONS FROM DATA.

6.

OUuUTLIER DETECTION: IDENTIFYING THE UNUSUAL

THIS GUIDE FOCUSES ON THE METHODS AND IMPORTANCE OF IDENTIFYING OUTLIERS IN
DATASETS. |IT EXPLORES VARIOUS STATISTICAL TECHNIQUES USED TO PINPOINT
UNUSUAL DATA POINTS THAT CAN SKEW RESULTS OR REPRESENT IMPORTANT



DISCOVERIES. [HE BOOK PROVIDES PRACTICAL ADVICE ON HOW TO HANDLE OUTLIERS,
WHETHER BY REMOVING THEM OR INVESTIGATING THEIR CAUSES.

7.

THE MARGIN OF ERROR: QUANTIFYING UNCERTAINTY

THIS BOOK DELVES INTO THE CONCEPT OF THE MARGIN OF ERROR , EXPLAINING HOW IT
QUANTIFIES THE UNCERTAINTY INHERENT IN STATISTICAL SAMPLING. IT CLARIFIES HOW
CONFIDENCE INTERVALS ARE CONSTRUCTED AND INTERPRETED TO PROVIDE A RANGE
WITHIN WHICH A POPULATION PARAMETER IS LIKELY TO FALL. READERS WILL GAIN A
DEEPER APPRECIATION FOR THE PRECISION AND LIMITATIONS OF STATISTICAL ESTIMATES.

8.

BAYESIAN INFERENCE: UPDATING BELIEFS WITH DATA

THIS TITLE EXPLORES THE POWERFUL FRAMEWORK OF BAYESIAN INFERENCE , WHICH
ALLOWS FOR THE INCORPORATION OF PRIOR KNOWLEDGE AND UPDATING BELIEFS AS NEW
DATA BECOMES AVAILABLE. [T EXPLAINS THE CORE PRINCIPLES OF BAYES’ THEOREM AND
ITS APPLICATION IN VARIOUS FIELDS, FROM MACHINE LEARNING TO MEDICAL DIAGNOSIS.
THE BOOK MAKES THIS COMPLEX TOPIC ACCESSIBLE TO A WIDER AUDIENCE INTERESTED
IN PROBABILISTIC REASONING.

9.

THe LAW ofF LARGE NUMBERS: W ISDOM FROM REPETITION

THIS BOOK CELEBRATES THE PRINCIPLE OF THE LAW OF LARGE NUMBERS, WHICH STATES
THAT AS THE NUMBER OF TRIALS INCREASES, THE AVERAGE OF THE RESULTS WILL GET
CLOSER TO THE EXPECTED VALUE. |T USES COMPELLING EXAMPLES TO ILLUSTRATE HOW
THIS LAW UNDERPINS EVERY THING FROM CASINO OPERATIONS TO INSURANCE POLICIES.
THE NARRATIVE EMPHASIZES THE POWER OF AGGREGATION IN REVEALING UNDERLYING
PATTERNS.
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