DATA SCIENCE BASIC PROBABILITY STATISTICS

DATA SCIENCE BASIC PROBABILITY STATISTICS FORM THE BEDROCK UPON WHICH SOPHISTICATED ANALYTICAL MODELS ARE
BUILT. UNDERSTANDING THESE FUNDAMENTAL CONCEPTS IS NOT JUST BENEFICIAL BUT ABSOLUTELY CRUCIAL FOR ANYONE
ASPIRING TO DELVE INTO THE WORLD OF DATA SCIENCE, MACHINE LEARNING, OR ADVANCED STATISTICAL ANALYSIS. THiS
ARTICLE WILL NAVIGATE THROUGH THE ESSENTIAL ELEMENTS OF PROBABILITY AND STATISTICS, ILLUMINATING THEIR
SIGNIFICANCE AND PRACTICAL APPLICATIONS IN DATA-DRIVEN FIELDS. W/E'LL EXPLORE DESCRIPTIVE STATISTICS, INFERENTIAL
STATISTICS, THE CORE PRINCIPLES OF PROBABILITY, COMMON PROBABILITY DISTRIBUTIONS, AND HOW THESE CONCEPTS
INTERWEAVE TO UNLOCK INSIGHTS FROM DATA. BY GRASPING THESE BASICS, YOU'LL BE WELL-EQUIPPED TO INTERPRET DATA,
BUILD PREDICTIVE MODELS, AND MAKE INFORMED DECISIONS.
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DESCRIPTIVE STATISTICS: SUMMARIZING YOUR DATA

W/HEN YOU FIRST ENCOUNTER A DATASET, IT’S OFTEN A CHAOTIC JUMBLE OF NUMBERS AND CATEGORIES. DESCRIPTIVE
STATISTICS ARE YOUR INITIAL TOOLKIT FOR BRINGING ORDER TO THIS CHAOS. THINK OF THEM AS THE TOOLS THAT HELP YOU
PAINT A CLEAR, CONCISE PICTURE OF YOUR DATA’S MAIN CHARACTERISTICS WITHOUT TRYING TO MAKE GRAND
PRONOUNCEMENTS ABOUT THE WIDER WORLD. THEY FOCUS ON SUMMARIZING AND DESCRIBING THE FEATURES OF A DATASET YOU
HAVE RIGHT IN FRONT OF YOU.

MEeASURES OF CENTRAL TENDENCY

ONE OF THE MOST FUNDAMENTAL ASPECTS OF DESCRIBING A DATASET IS UNDERSTANDING WHERE ITS CENTER LIES. MEASURES OF
CENTRAL TENDENCY GIVE US A SINGLE VALUE THAT REPRESENTS THE TYPICAL OR CENTRAL POINT OF OUR DATA. THE MOST
COMMON ONES ARE THE MEAN, MEDIAN, AND MODE.

e MEAN: THIS IS WHAT MOST PEOPLE REFER TO AS THE “AVERAGE.” YOU CALCULATE IT BY SUMMING UP ALL THE VALUES
IN YOUR DATASET AND THEN DIVIDING BY THE TOTAL NUMBER OF VALUES. |T’S SENSITIVE TO OUTLIERS, MEANING
EXTREME VALUES CAN SIGNIFICANTLY SKEW THE MEAN.

® MEDIAN: THE MEDIAN IS THE MIDDLE VALUE IN A DATASET THAT HAS BEEN ORDERED FROM LEAST TO GREATEST. IF You
HAVE AN EVEN NUMBER OF DATA POINTS, THE MEDIAN IS THE AVERAGE OF THE TWO MIDDLE VALUES. THE MEDIAN IS LESS
AFFECTED BY OUTLIERS THAN THE MEAN, MAKING IT A MORE ROBUST MEASURE FOR SKEWED DATA.

® MoODE: THE MODE IS THE VALUE THAT APPEARS MOST FREQUENTLY IN YOUR DATASET. A DATASET CAN HAVE ONE MODE

(UNIMODAL), MULTIPLE MODES (MULTIMODAL), OR NO MODE AT ALL IF ALL VALUES APPEAR WITH THE SAME FREQUENCY.
IT'S PARTICULARLY USEFUL FOR CATEGORICAL DATA.

MeASURES oF DispersioN (V ARIABILITY)



\W/HILE CENTRAL TENDENCY TELLS YOU WHERE YOUR DATA IS CENTERED, MEASURES OF DISPERSION TELL YOU HOW SPREAD OUT
YOUR DATA 1S. UNDERSTANDING VARIABILITY IS JUST AS IMPORTANT AS KNOWING THE AVERAGE, AS IT GIVES YOU A SENSE OF
THE DATA’S CONSISTENCY AND RANGE. LOW DISPERSION MEANS DATA POINTS ARE CLUSTERED CLOSELY AROUND THE CENTER,
WHILE HIGH DISPERSION INDICATES THEY ARE SPREAD FAR APART.

® RANGE: THE SIMPLEST MEASURE OF DISPERSION, THE RANGE IS THE DIFFERENCE BETWEEN THE HIGHEST AND LOWEST
VALUES IN YOUR DATASET. IT'S EASY TO CALCULATE BUT, LIKE THE MEAN, IS HIGHLY SENSITIVE TO OUTLIERS.

* VARIANCE: V ARIANCE MEASURES HOW FAR EACH NUMBER IN THE SET IS FROM THE MEAN <AND THUS FROM EVERY OTHER
NUMBER IN THE SET). IT°S THE AVERAGE OF THE SQUARED DIFFERENCES FROM THE MEAN. SQUARING THE DIFFERENCES
ENSURES THAT POSITIVE AND NEGATIVE DEVIATIONS DON'T CANCEL EACH OTHER OUT, AND IT GIVES MORE WEIGHT TO
LARGER DEVIATIONS.

e STANDARD DEVIATION: THIS IS PERHAPS THE MOST WIDELY USED MEASURE OF DISPERSION. IT'S SIMPLY THE SQUARE
ROOT OF THE VARIANCE. THE STANDARD DEVIATION HAS THE ADVANTAGE OF BEING IN THE SAME UNITS AS YOUR
ORIGINAL DATA, MAKING IT MUCH MORE INTERPRETABLE THAN VARIANCE. A LOW STANDARD DEVIATION INDICATES THAT
DATA POINTS ARE GENERALLY CLOSE TO THE MEAN, WHILE A HIGH STANDARD DEVIATION INDICATES THAT DATA POINTS
ARE SPREAD OUT OVER A WIDER RANGE OF VALUES.

VISUALIZING DATA

NUMBERS ALONE CAN SOMETIMES BE DIFFICULT TO INTERPRET. VISUALIZATIONS ARE POWERFUL TOOLS THAT ALLOW US TO SEE
PATTERNS, TRENDS, AND OUTLIERS IN A DATASET AT A GLANCE. COMMON VISUALIZATION TECHNIQUES INCLUDE HISTOGRAMS,
BOX PLOTS, AND SCATTER PLOTS.

® HISTOGRAMS: HISTOGRAMS ARE BAR CHARTS THAT SHOW THE DISTRIBUTION OF A NUMERICAL VARIABLE. THE DATA IS
DIVIDED INTO BINS, AND THE HEIGHT OF EACH BAR REPRESENTS THE FREQUENCY OR COUNT OF DATA POINTS THAT FALL
INTO THAT BIN. THEY ARE EXCELLENT FOR UNDERSTANDING THE SHAPE OF THE DATA’S DISTRIBUTION.

e Box PLOTS: ALSO KNOWN AS BOX-AND-WHISKER PLOTS, THESE VISUALLY REPRESENT THE FIVE-NUMBER SUMMARY OF A
DATASET: MINIMUM, FIRST QUARTILE (Q 1), MEDIAN, THIRD QUARTILE (Q3), AND MAXIMUM. THEY ARE PARTICULARLY
USEFUL FOR COMPARING DISTRIBUTIONS ACROSS DIFFERENT GROUPS AND FOR IDENTIFYING POTENTIAL OUTLIERS.

® SCATTER PLOTS: USED TO DISPLAY THE RELATIONSHIP BETWEEN TWO NUMERICAL VARIABLES, SCATTER PLOTS PLOT
EACH DATA POINT AS A DOT. THE POSITION OF THE DOT IS DETERMINED BY ITS VALUES FOR EACH OF THE TWO
VARIABLES. THEY ARE INVALUABLE FOR SPOTTING CORRELATIONS OR THE LACK THEREOF.

INFERENTIAL STATISTICS: DRAWING CONCLUSIONS FROM SAMPLES

DESCRIPTIVE STATISTICS GIVE US A SNAPSHOT OF THE DATA WE HAVE. INFERENTIAL STATISTICS, ON THE OTHER HAND, ARE
ABOUT USING THAT SNAPSHOT TO MAKE EDUCATED GUESSES OR INFERENCES ABOUT A LARGER POPULATION FROM WHICH OUR
DATA WAS DRAWN. IT'S LIKE LOOKING AT A SMALL SAMPLE OF A CITY'S RESIDENTS AND TRYING TO UNDERSTAND THE OPINIONS
OF EVERYONE IN THAT CITY.

SAMPLING AND POPULATION



A KEY CONCEPT IN INFERENTIAL STATISTICS IS THE DISTINCTION BETWEEN A SAMPLE AND A POPULATION. THE POPULATION IS
THE ENTIRE GROUP YOU ARE INTERESTED IN STUDYING, WHILE A SAMPLE IS A SMALLER, MANAGEABLE SUBSET OF THAT
POPULATION. THE GOAL OF INFERENTIAL STATISTICS IS TO USE THE CHARACTERISTICS OF THE SAMPLE TO MAKE PREDICTIONS
OR DRAW CONCLUSIONS ABOUT THE CHARACTERISTICS OF THE POPULATION.

HypoTHEsIS TESTING

HYPOTHESIS TESTING IS A FORMAL PROCEDURE USED TO DETERMINE IF THERE IS ENOUGH EVIDENCE IN A SAMPLE OF DATA TO INFER
THAT A CERTAIN CONDITION HOLDS TRUE FOR THE ENTIRE POPULATION. |T'S A CORNERSTONE OF SCIENTIFIC RESEARCH AND DATA
ANALYSIS.

o NuLL HypoTHesis (HO): THIS IS A STATEMENT OF NO EFFECT OR NO DIFFERENCE. |T'S THE DEFAULT ASSUMPTION THAT
WE TRY TO DISPROVE. FOR EXAMPLE, HO: THE AVERAGE HEIGHT OF MEN IS 5°10".

o ALTERNATIVE HYPOTHESIS (HA): THIS IS THE STATEMENT THAT CONTRADICTS THE NULL HYPOTHESIS. IT'S WHAT
WE'RE TRYING TO FIND EVIDENCE FOR. FOR EXAMPLE, HA: THE AVERAGE HEIGHT OF MeN IS NOT 510"

® P-VALUE: THIS IS THE PROBABILITY OF OBSERVING A TEST STATISTIC AS EXTREME AS, OR MORE EXTREME THAN, THE
ONE CALCULATED FROM THE SAMPLE, ASSUMING THE NULL HYPOTHESIS IS TRUE. A SMALL P-VALUE (TYPICALLY LESS
THAN 005) SUGGESTS THAT THE OBSERVED DATA IS UNLIKELY IF THE NULL HYPOTHESIS WERE TRUE, LEADING US TO
REJECT THE NULL HYPOTHESIS.

CONFIDENCE INTERVALS

W/HILE HYPOTHESIS TESTING AIMS TO REJECT OR FAIL TO REJECT A NULL HYPOTHESIS, CONFIDENCE INTERVALS PROVIDE A RANGE
OF PLAUSIBLE VALUES FOR A POPULATION PARAMETER BASED ON SAMPLE DATA. A 950/0 CONFIDENCE INTERVAL, FOR INSTANCE,
MEANS THAT IF WE WERE TO TAKE MANY SAMPLES AND CALCULATE A CONFIDENCE INTERVAL FOR EACH, ABOUT 950/0 OF THOSE
INTERVALS WOULD CONTAIN THE TRUE POPULATION PARAMETER.

THE ESSENCE OF PROBABILITY

PROBABILITY IS THE MATHEMATICAL LANGUAGE OF UNCERTAINTY. |T QUANTIFIES THE LIKELIHOOD OF AN EVENT OCCURRING. IN
DATA SCIENCE, UNDERSTANDING PROBABILITY ALLOWS US TO MODEL RANDOM PHENOMENA, ASSESS RISK, AND MAKE PREDICTIONS
IN SITUATIONS WHERE OUTCOMES ARE NOT DETERMINISTIC.

Basic ConcepPTS

AT ITS CORE, PROBABILITY IS ABOUT THE RATIO OF FAVORABLE OUTCOMES TO THE TOTAL NUMBER OF POSSIBLE OUTCOMES.
LET’S BREAK DOWN SOME FOUNDATIONAL TERMS.

o EXPERIMENT: ANY PROCESS THAT CAN BE REPEATED AND HAS A SET OF POSSIBLE OUTCOMES. FOR EXAMPLE, FLIPPING A
COIN IS AN EXPERIMENT.

e OUTCOME: A SINGLE RESULT OF AN EXPERIMENT. FOR FLIPPING A COIN, THE OUTCOMES ARE HEADS OR TAILS.



o SAMPLE SPACE: THE SET OF ALL POSSIBLE OUTCOMES OF AN EXPERIMENT. FOR FLIPPING A COIN, THE SAMPLE SPACE IS
{Heaps, TAlLS}.

o EVENT: A SUBSET OF THE SAMPLE SPACE; A SPECIFIC OUTCOME OR A COLLECTION OF OUTCOMES. FOR FLIPPING A COIN,
"GETTING HEADS" IS AN EVENT.

CALCULATING PROBABILITY

THE PROBABILITY OF AN EVENT E, DENOTED P(E), IS CALCULATED AS:

P(E) = (NUMBER OF FAVORABLE OUTCOMES FOR E) / (TOTAL NUMBER OF POSSIBLE OUTCOMES)

FOR EXAMPLE, WHEN ROLLING A FAIR SIX-SIDED DIE, THE PROBABILITY OF ROLLING A 3 1S 1/6, AS THERE IS ONE FAVORABLE
ouTcoMe (ROLLING A 3) OUT OF SIX TOTAL PossiBLE ouTcoMes (1, 2, 3, 4, 5, 6).

TyPeS oF PROBABILITY

W/E OFTEN ENCOUNTER PROBABILITY IN DIFFERENT FORMS:

® THEORETICAL PROBABILITY: BASED ON LOGICAL REASONING AND THE ASSUMPTION OF EQUALLY LIKELY OUTCOMES (LIKE
THE DIE ROLL EXAMPLE).

o ExPERIMENTAL (EMPIRICAL) PROBABILITY: DETERMINED BY CONDUCTING AN EXPERIMENT AND OBSERVING THE FREQUENCY
OF AN EVENT. IT's cALCULATED AS (NUMBER OF TIMES EVENT OCCURRED) / (TOTAL NUMBER OF TRIALS). THIS IS WHAT
WE OFTEN DEAL WITH IN DATA SCIENCE WHEN ANALYZING REAL-WORLD DATA.

CoNDITIONAL PROBABILITY

THIS IS A CRUCIAL CONCEPT IN DATA SCIENCE. CONDITIONAL PROBABILITY IS THE PROBABILITY OF AN EVENT OCCURRING GIVEN
THAT ANOTHER EVENT HAS ALREADY OCCURRED. IT'S DENOTED AS P(AIB) — THE PROBABILITY OF EVENT A HAPPENING GIVEN
THAT EVENT B HAS HAPPENED. THE FORMULA IS:

P(AIB) = P(A ano B) / P(B)

UNDERST ANDING CONDITIONAL PROBABILITY IS VITAL FOR BUILDING MODELS THAT PREDICT OUTCOMES BASED ON PRIOR
INFORMATION, SUCH AS IN SPAM FILTERS OR RECOMMENDATION SYSTEMS.

Key ProBABILITY DISTRIBUTIONS IN DATA SCIENCE

PROBABILITY DISTRIBUTIONS DESCRIBE THE LIKELIHOOD OF DIFFERENT OUTCOMES FOR A RANDOM VARIABLE. THEY ARE
FUNDAMENTAL TOOLS FOR MODELING DATA AND MAKING PREDICTIONS. DIFFERENT TYPES OF PHENOMENA ARE BEST DESCRIBED BY
DIFFERENT DISTRIBUTIONS.



THE NorRMAL DISTRIBUTION

PERHAPS THE MOST FAMOUS DISTRIBUTION, THE NORMAL DISTRIBUTION (OR GAUSSIAN DISTRIBUTION), IS BELL-SHAPED AND
SYMMETRICAL. MANY NATURAL PHENOMENA , LIKE HEIGHTS, IQ SCORES, OR MEASUREMENT ERRORS, TEND TO FOLLOW A NORMAL
DISTRIBUTION. IT'S CHARACTERIZED BY ITS MEAN AND STANDARD DEVIATION.

THe BINOMIAL DISTRIBUTION

THE BINOMIAL DISTRIBUTION IS USED FOR EXPERIMENTS WITH A FIXED NUMBER OF INDEPENDENT TRIALS, WHERE EACH TRIAL HAS
ONLY TWO POSSIBLE OUTCOMES (OFTEN CALLED “SUCCESS” AND “FAILURE”), AND THE PROBABILITY OF SUCCESS IS THE SAME
FOR EACH TRIAL. FOR EXAMPLE, THE NUMBER OF HEADS IN 10 COIN FLIPS FOLLOWS A BINOMIAL DISTRIBUTION.

THe PoissoN DISTRIBUTION

THE POISSON DISTRIBUTION MODELS THE PROBABILITY OF A GIVEN NUMBER OF EVENTS OCCURRING IN A FIXED INTERVAL OF TIME
OR SPACE, IF THESE EVENTS OCCUR WITH A KNOWN CONSTANT MEAN RATE AND INDEPENDENTLY OF THE TIME SINCE THE LAST
EVENT. IT'S OFTEN USED TO MODEL THE NUMBER OF CUSTOMER ARRIVALS AT A STORE PER HOUR OR THE NUMBER OF DEFECTS PER
SQUARE METER OF FABRIC.

THe BerNouLLI DISTRIBUTION

THIS IS THE SIMPLEST DISTRIBUTION, REPRESENTING A SINGLE TRIAL WITH TWO POSSIBLE OUTCOMES: SUCCESS (I) OR FAILURE
(O) IT'S THE FOUNDATION FOR THE BINOMIAL DISTRIBUTION. FOR INSTANCE, THE OUTCOME OF A SINGLE COIN FLIP (HEADS OR
TAILS) CAN BE REPRESENTED BY A BERNOULLI DISTRIBUTION.

PUTTING IT ALL TOGETHER: THE SYNERGISTIC POWER

ITS EASY TO SEE THESE CONCEPTS AS SEPARATE ACADEMIC SUBJECTS, BUT IN DATA SCIENCE, THEY ARE INTRICATELY LINKED.
DESCRIPTIVE STATISTICS HELP US UNDERSTAND THE DATA WE HAVE, WHICH THEN INFORMS THE ASSUMPTIONS WE MAKE WHEN
USING INFERENTIAL STATISTICS. PROBABILITY THEORY PROVIDES THE MATHEMATICAL FRAMEWORK FOR QUANTIFYING
UNCERTAINTY AND UNDERSTANDING THE LIKELIHOOD OF DIFFERENT EVENTS, WHICH IS ESSENTIAL FOR BOTH DESCRIPTIVE AND
INFERENTIAL METHODS.

For EXAMPLE, WHEN BUILDING A PREDICTIVE MODEL, WE MIGHT USE DESCRIPTIVE STATISTICS TO SUMMARIZE HISTORICAL SALES
DATA. THEN, WE MIGHT USE PROBABILITY DISTRIBUTIONS TO MODEL THE LIKELIHOOD OF FUTURE SALES BASED ON THAT
HISTORICAL DATA. [F WE WANT TO TEST IF A MARKETING CAMPAIGN INCREASED SALES, WE’D USE INFERENTIAL STATISTICS,
FORMING HYPOTHESES AND USING PROBABILITY TO DETERMINE IF THE OBSERVED INCREASE IS STATISTICALLY SIGNIFICANT OR
JUST DUE TO RANDOM CHANCE. THE ENTIRE PROCESS IS A CONTINUOUS LOOP OF OBSERVATION, DESCRIPTION, MODELING, AND
INFERENCE, ALL POWERED BY THE FOUNDATIONAL PRINCIPLES OF BASIC PROBABILITY AND STATISTICS.

MASTERING THESE FUNDAMENTALS WILL NOT ONLY MAKE YOU A MORE EFFECTIVE DATA SCIENTIST BUT WILL ALSO ENABLE YOU
TO COMMUNICATE YOUR FINDINGS WITH GREATER CONFIDENCE AND CLARITY. |T’S THE DIFFERENCE BETWEEN SIMPLY LOOKING AT
NUMBERS AND TRULY UNDERSTANDING WHAT THEY MEAN AND \WHAT THEY CAN TELL US ABOUT THE WORLD.



Q: WHAT IS THE MOST FUNDAMENTAL CONCEPT IN DATA SCIENCE BASIC PROBABILITY
STATISTICS?

A: WHILE MANY CONCEPTS ARE FOUNDATIONAL, THE IDEA OF QUANTIFYING UNCERTAINTY AND LIKELIHOOD THROUGH
PROBABILITY IS ARGUABLY THE MOST FUNDAMENTAL. THIS ALLOWS US TO MODEL RANDOM PHENOMENA AND MAKE INFERENCES
ABOUT POPULATIONS BASED ON SAMPLE DATA, WHICH ARE CORE TASKS IN DATA SCIENCE.

Q: How DOES DESCRIPTIVE STATISTICS DIFFER FROM INFERENTIAL STATISTICS?

A: DESCRIPTIVE STATISTICS FOCUS ON SUMMARIZING AND ORGANIZING THE CHARACTERISTICS OF A DATASET THAT YOU HAVE
DIRECTLY OBSERVED. INFERENTIAL STATISTICS, ON THE OTHER HAND, USE SAMPLE DATA TO MAKE GENERALIZATIONS,
PREDICTIONS, OR INFERENCES ABOUT A LARGER POPULATION THAT WAS NOT FULLY OBSERVED.

Q: WHY IS UNDERSTANDING PROBABILITY DISTRIBUTIONS IMPORTANT FOR A DATA
SCIENTIST?

A: PROBABILITY DISTRIBUTIONS ARE CRUCIAL BECAUSE THEY PROVIDE MODELS FOR THE BEHAVIOR OF RANDOM VARIABLES. BY
FITTING DATA TO APPROPRIATE DISTRIBUTIONS, DATA SCIENTISTS CAN UNDERSTAND THE UNDERLYING PATTERNS, MAKE
PREDICTIONS ABOUT FUTURE EVENTS, AND ASSESS THE LIKELIHOOD OF DIFFERENT OUTCOMES.

Q: WHAT IS A P-VALUE AND WHY IS IT SIGNIFICANT IN HYPOTHESIS TESTING?

A: A P-VALUE REPRESENTS THE PROBABILITY OF OBSERVING DATA AS EXTREME AS, OR MORE EXTREME THAN, WHAT WAS
ACTUALLY OBSERVED, ASSUMING THE NULL HYPOTHESIS IS TRUE. A SMALL P-VALUE SUGGESTS THAT THE OBSERVED DATA IS
UNLIKELY UNDER THE NULL HYPOTHESIS, LEADING TO ITS REJECTION IN FAVOR OF THE ALTERNATIVE HYPOTHESIS.

Q: CAN YOU GIVE AN EXAMPLE OF HOW CONDITIONAL PROBABILITY IS USED IN DATA
SCIENCE?

A: CONDITIONAL PROBABILITY IS USED EXTENSIVELY IN TASKS LIKE SPAM FILTERING. FOR EXAMPLE, THE PROBABILITY OF AN
EMAIL BEING SPAM GIVEN THAT IT CONTAINS CERTAIN KEY\WORDS (LIKE “rRE” OR ”URGENT“) IS A CONDITIONAL PROBABILITY
CALCULATION THAT HELPS CLASSIFY INCOMING MESSAGES.

QI WHAT ARE OUTLIERS AND HOW DO THEY AFFECT STATISTICAL MEASURES?

A: OUTLIERS ARE DATA POINTS THAT ARE SIGNIFICANTLY DIFFERENT FROM OTHER OBSERVATIONS IN A DATASET. THEY CAN
DISPROPORTIONATELY INFLUENCE MEASURES LIKE THE MEAN AND VARIANCE, OFTEN LEADING TO A SKEWED REPRESENTATION OF
THE DATA’S CENTRAL TENDENCY AND DISPERSION.

Q: WHEN WOULD YOU USE A MEDIAN INSTEAD OF A MEAN TO DESCRIBE CENTRAL
TENDENCY?

A: YOoU WOULD TYPICALLY USE THE MEDIAN WHEN YOUR DATA IS SKEWED OR CONTAINS SIGNIFICANT OUTLIERS. THE MEDIAN IS
LESS AFFECTED BY EXTREME VALUES THAN THE MEAN, PROVIDING A MORE REPRESENTATIVE MEASURE OF THE “TypICAL” VALUE IN
SUCH CASES.

QZ \WHAT IS THE ROLE OF A SAMPLE IN INFERENTIAL STATISTICS?

A: A SAMPLE IS A SUBSET OF THE POPULATION THAT IS STUDIED TO DRAW CONCLUSIONS ABOUT THE ENTIRE POPULATION. THE
CHARACTERISTICS OF THE SAMPLE ARE USED TO ESTIMATE OR INFER THE CHARACTERISTICS OF THE LARGER, OFTEN



UNOBSERVABLE, POPULATION.

Q: How DO VARIANCE AND STANDARD DEVIATION MEASURE DATA DISPERSION?

A: V ARIANCE AND STANDARD DEVIATION BOTH QUANTIFY THE SPREAD OR VARIABILITY OF DATA POINTS AROUND THE MEAN.
STANDARD DEVIATION IS THE SQUARE ROOT OF THE VARIANCE AND IS OFTEN PREFERRED BECAUSE IT IS IN THE SAME UNITS AS
THE ORIGINAL DATA, MAKING IT EASIER TO INTERPRET.

Q: WHAT Is THE “BELL CURVE,” AND WHAT DOES IT SIGNIFY IN STATISTICS?

A: THE “BELL CURVE" REFERS TO THE NORMAL DISTRIBUTION, A SYMMETRICAL PROBABILITY DISTRIBUTION CHARACTERIZED BY A
BELL SHAPE. |T SIGNIFIES THAT DATA POINTS ARE MOST FREQUENT NEAR THE MEAN AND BECOME LESS FREQUENT AS THEY MOVE
FURTHER AWAY, WITH THE MAJORITY OF DATA FALLING WITHIN A FE\WW STANDARD DEVIATIONS OF THE MEAN.

DATA SCIENCE PROBABILITY BASICS. THIS KEYWORD REFERS TO THE FOUNDATIONAL UNDERSTANDING OF PROBABILITY PRINCIPLES
THAT ARE ESSENTIAL FOR ANYONE ENTERING THE FIELD OF DATA SCIENCE. |T ENCOMPASSES CONCEPTS LIKE EVENTS, SAMPLE
SPACES, AND BASIC PROBABILITY CALCULATIONS NEEDED TO INTERPRET DATA AND BUILD MODELS.

STATISTICAL INFERENCE FOR DATA SCIENCE. THIS PHRASE HIGHLIGHTS THE PROCESS OF USING SAMPLE DATA TO MAKE EDUCATED
GUESSES, PREDICTIONS, OR CONCLUSIONS ABOUT A LARGER POPULATION. IT'S A CORE COMPONENT OF DATA SCIENCE THAT
ALLOWS US TO MOVE BEYOND SIMPLE DESCRIPTIONS TO UNCOVER DEEPER INSIGHTS AND TEST HYPOTHESES.

PROBABILITY DISTRIBUTIONS MACHINE LEARNING. THIS KEYWORD EXPLORES HOW VARIOUS PROBABILITY DISTRIBUTIONS ARE
APPLIED IN MACHINE LEARNING ALGORITHMS. UNDERSTANDING THESE DISTRIBUTIONS IS KEY TO MODELING DATA, EVALUATING
MODEL PERFORMANCE, AND UNDERSTANDING THE UNCERTAINTY ASSOCIATED WITH PREDICTIONS.

DESCRIPTIVE STATISTICS IN DATA ANALYSIS. THIS REFERS TO THE METHODS AND TECHNIQUES USED TO SUMMARIZE, DESCRIBE,
AND VISUALIZE THE MAIN FEATURES OF A DATASET. |T INVOLVES CALCULATING MEASURES LIKE MEAN, MEDIAN, STANDARD
DEVIATION, AND CREATING VISUALIZATIONS SUCH AS HISTOGRAMS AND BOX PLOTS TO GAIN INITIAL INSIGHTS.

APPLIED STATISTICS FOR DATA SCIENCE. THIS KEYWORD EMPHASIZES THE PRACTICAL APPLICATION OF STATISTICAL THEORIES
AND METHODS TO SOLVE REAL-WORLD PROBLEMS USING DATA. |T FOCUSES ON USING STATISTICAL TOOLS TO EXTRACT
MEANINGFUL INFORMATION, UNCOVER PATTERNS, AND MAKE DATA-DRIVEN DECISIONS.

UNDERSTANDING VARIANCE IN STATISTICS. THIS FOCUSES ON THE CONCEPT OF VARIANCE AS A MEASURE OF DATA DISPERSION,
INDICATING HOW SPREAD OUT A SET OF DATA IS FROM ITS MEAN. UNDERSTANDING VARIANCE IS CRITICAL FOR ASSESSING THE
RELIABILITY AND VARIABILITY OF DATA AND MODEL PREDICTIONS.

CONDITIONAL PROBABILITY AND BAYES' THEOREM: THIS KEYWORD DELVES INTO THE CONCEPT OF CONDITIONAL PROBABILITY,
WHICH IS THE PROBABILITY OF AN EVENT OCCURRING GIVEN THAT ANOTHER EVENT HAS ALREADY OCCURRED, AND ITS POWERFUL
APPLICATION THROUGH BAYES" THEOREM. THESE ARE VITAL FOR BUILDING PREDICTIVE MODELS AND UNDERST ANDING SEQUENTIAL
DATA.

RANDOM VARIABLES AND PROBABILITY THEORY. THIS EXPLORES THE FUNDAMENTAL CONCEPT OF RANDOM VARIABLES, WHICH ARE
VARIABLES WHOSE VALUE IS A NUMERICAL OUTCOME OF A RANDOM PHENOMENON, AND HOW PROBABILITY THEORY PROVIDES
THE FRAMEWORK TO ANALYZE THEIR BEHAVIOR AND LIKELIHOODS.

DATA MODELING WITH PROBABILITY STATISTICS. THIS REFERS TO THE OVERARCHING PRACTICE OF USING PROBARBILITY AND
STATISTICAL PRINCIPLES TO CONSTRUCT MODELS THAT REPRESENT REAL-WORLD PHENOMENA. THESE MODELS ARE THEN USED
FOR PREDICTION, SIMULATION, AND GAINING A DEEPER UNDERSTANDING OF COMPLEX SYSTEMS.
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