CONFIDENCE INTERVALS FOR BEGINNERS

UNDERSTANDING CONFIDENCE INTERVALS: A BEGINNER'S GUIDE

CONFIDENCE INTERVALS FOR BEGINNERS ARE A FUNDAMENTAL CONCEPT IN STATISTICS THAT HELPS US MAKE SENSE OF DATA AND
DRAW RELIABLE CONCLUSIONS. HAVE YOU EVER WONDERED HOW POLLSTERS CAN CLAIM A CERTAIN PERCENTAGE OF VOTERS
SUPPORT A CANDIDATE, OR HOW SCIENTISTS CAN BE SO SURE ABOUT THEIR EXPERIMENTAL RESULTS? THEY'RE OFTEN USING
CONFIDENCE INTERVALS TO EXPRESS THE UNCERTAINTY INHERENT IN SAMPLE DATA. THIS GUIDE WILL DEMYSTIFY THIS POWERFUL
TOOL, EXPLAINING WHAT IT IS, WHY IT's IMPORTANT, AND HOW TO INTERPRET IT CORRECTLY. WE'LL BREAK DOWN THE CORE
COMPONENTS, EXPLORE DIFFERENT SCENARIOS, AND EQUIP YOU WITH THE KNOWLEDGE TO CONFIDENTLY UNDERSTAND
STATISTICAL CLAIMS.
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WHAT IS A CONFIDENCE INTERVAL?P

ATITS HEART, A CONFIDENCE INTERVAL IS A RANGE OF VALUES, DERIVED FROM SAMPLE STATISTICS, THAT IS LIKELY TO
CONTAIN THE VALUE OF AN UNKNOWN POPULATION PARAMETER. THINK OF IT AS A MARGIN OF ERROR AROUND A SPECIFIC
ESTIMATE. WHEN WE COLLECT DATA FROM A SAMPLE — SAY, SURVEYING ],OOO PEOPLE TO UNDERSTAND THE AVERAGE HEIGHT
OF ALL ADULTS IN A COUNTRY — OUR SAMPLE AVERAGE IS JUST AN ESTIMATE OF THE TRUE AVERAGE HEIGHT FOR THE ENTIRE
POPULATION. |T°S HIGHLY UNLIKELY THAT OUR SAMPLE AVERAGE WILL PERFECTLY MATCH THE POPULATION AVERAGE. A
CONFIDENCE INTERVAL ACKNOWLEDGES THIS INHERENT VARIABILITY BY PROVIDING A RANGE \WHERE WE BELIEVE THE TRUE
POPULATION PARAMETER LIKELY LIES.

INSTEAD OF SAYING “THE AVERAGE HEIGHT IS EXACTLY 5 FEET 9 INCHES,” WE MIGHT SAY, “WE ARE 959 CONFIDENT THAT THE
AVERAGE HEIGHT OF ALL ADULTS IN THIS COUNTRY IS BETWEEN 5 FEET 8.5 INCHES AND 5 FEET 9.5 INCHES.” THIS RANGE IS OUR
CONFIDENCE INTERVAL. |T GIVES US A MORE REALISTIC PICTURE OF WHAT OUR SAMPLE DATA TELLS US ABOUT THE LARGER
GROUP IT CAME FROM, ACCOUNTING FOR THE UNAVOIDABLE UNCERTAINTY THAT COMES WITH SAMPLING.

WHY Do WE Neeb CONFIDENCE INTERVALS?

THE PRIMARY REASON WE USE CONFIDENCE INTERVALS IS TO QUANTIFY UNCERTAINTY. WHEN WE WORK WITH SAMPLES, WE’RE
ALWAYS DEALING WITH A SUBSET OF A LARGER POPULATION. THIS SAMPLE IS NOT A PERFECT REPLICA OF THE POPULATION; IT
HAS ITS OWN UNIQUE CHARACTERISTICS AND, CONSEQUENTLY, ITS OWN ESTIMATE OF A PARAMETER (LIKE A MEAN,
PROPORTION, OR DIFFERENCE BET\WEEN MEANS). IF WE WERE TO TAKE MULTIPLE DIFFERENT SAMPLES FROM THE SAME POPULATION,
EACH SAMPLE WOULD LIKELY PRODUCE A SLIGHTLY DIFFERENT ESTIMATE. WITHOUT A CONFIDENCE INTERVAL, WE WOULD HAVE
A SINGLE POINT ESTIMATE THAT GIVES NO INDICATION OF HOW MUCH THIS ESTIMATE MIGHT VARY FROM SAMPLE TO SAMPLE.

CONFIDENCE INTERVALS PROVIDE A CRUCIAL BRIDGE BETWEEN SAMPLE DATA AND POPULATION INFERENCES. THEY ALLOW US TO
MOVE BEYOND JUST STATING A SINGLE NUMBER AND INSTEAD OFFER A PLAUSIBLE RANGE FOR THE TRUE VALUE OF THE PARAMETER
WE ARE INTERESTED IN. THIS IS ESSENTIAL FOR MAKING INFORMED DECISIONS, EVALUATING RESEARCH FINDINGS, AND
UNDERSTANDING THE PRECISION OF OUR ESTIMATES. WITHOUT THEM, STATISTICAL CONCLUSIONS WOULD BE FAR LESS ROBUST
AND POTENTIALLY MISLEADING.



Key CoMPONENTS oF A CONFIDENCE INTERVAL

EVERY CONFIDENCE INTERVAL IS BUILT UPON A FEW ESSENTIAL COMPONENTS THAT WORK TOGETHER TO DEFINE THE RANGE AND
ITS RELIABILITY. UNDERSTANDING THESE PARTS WILL MAKE INTERPRETING THEM MUCH EASIER. LET’S BREAK DOWN THE MAIN
PLAYERS:

® POINT ESTIMATE: THIS IS YOUR SINGLE BEST GUESS FOR THE POPULATION PARAMETER, CALCULATED DIRECTLY FROM
YOUR SAMPLE DATA. FOR EXAMPLE, IF YOU'RE STUDYING AVERAGE INCOME, YOUR SAMPLE MEAN INCOME IS THE POINT
ESTIMATE.

o CONFIDENCE LEVEL: THIS IS THE PROBABILITY THAT THE CONFIDENCE INTERVAL WILL CONTAIN THE TRUE POPULATION
PARAMETER IF YOU WERE TO REPEAT THE SAMPLING PROCESS MANY TIMES. COMMON CONFIDENCE LEVELS ARE 90%),
95%, AND 99%. A 959, CONFIDENCE LEVEL MEANS THAT IF YOU WERE TO CONSTRUCT 100 CONFIDENCE INTERVALS
FROM DIFFERENT SAMPLES, ABOUT 95 OF THEM WOULD CAPTURE THE TRUE POPULATION PARAMETER.

® MARGIN OF ERROR: THIS IS THE “PLUS OR MINUS” PART OF THE CONFIDENCE INTERVAL. | T REPRESENTS THE RANGE
AROUND THE POINT ESTIMATE THAT ACCOUNTS FOR SAMPLING VARIABILITY. |T'S CALCULATED BASED ON THE
CONFIDENCE LEVEL AND THE VARIABILITY IN YOUR DATA (OFTEN MEASURED BY STANDARD DEVIATION OR STANDARD
ERROR).

® STANDARD ERROR: THIS IS A MEASURE OF THE VARIABILITY OF YOUR SAMPLE STATISTIC (LIKE THE SAMPLE MEAN) IF
YOU WERE TO DRAW MULTIPLE SAMPLES. |T ESSENTIALLY TELLS YOU HOW MUCH YOUR SAMPLE ESTIMATES ARE LIKELY
TO VARY FROM THE TRUE POPULATION PARAMETER. A SMALLER STANDARD ERROR MEANS YOUR SAMPLE ESTIMATE IS
LIKELY CLOSER TO THE TRUE POPULATION VALUE.

How To CALCULATE A CONFIDENCE INTERVAL (CONCEPTUAL OVERVIE\W)

W/HILE THE ACTUAL MATHEMATICAL FORMULAS CAN VARY DEPENDING ON THE PARAMETER YOU'RE ESTIMATING (LIKE A MEAN OR
PROPORTION) AND THE SAMPLE SIZE, THE GENERAL PROCESS FOR CONSTRUCTING A CONFIDENCE INTERVAL FOLLOWS A LOGICAL
PATTERN. |T’S LESS ABOUT MEMORIZING COMPLEX EQUATIONS AND MORE ABOUT UNDERSTANDING THE UNDERLYING PRINCIPLES.

GENERALLY/ YOU START WITH YOUR POINT ESTIMATE, WHICH IS YOUR BEST GUESS FROM THE SAMPLE. THEN, YOU ADD AND
SUBTRACT A MARGIN OF ERROR TO THIS POINT ESTIMATE TO CREATE THE LOWER AND UPPER BOUNDS OF YOUR INTERVAL. THE
MARGIN OF ERROR IS WHERE THE MAGIC (AND MATH) HAPPENS. |T'S TYPICALLY CALCULATED BY TAKING A CRITICAL VALUE
(\X/HICH IS DETERMINED BY YOUR CHOSEN CONFIDENCE LEVEL AND THE DISTRIBUTION OF YOUR DATA) AND MULTIPLYING IT BY THE
STANDARD ERROR OF YOUR STATISTIC. THE STANDARD ERROR, IN TURN, DEPENDS ON THE VARIABILITY WITHIN YOUR SAMPLE
(LIKE THE STANDARD DEVIATION) AND THE SIZE OF YOUR SAMPLE.

SO, CONCEPTUALLY, THE FORMULA LOOKS SOMETHING LIKE THIS:

COoNFIDENCE INTERVAL = PoINT EsTIMATE £ (CRITICAL VALUE X STANDARD ERROR)

THIS FORMULA UNDERSCORES HOW THE CONFIDENCE INTERVAL IS CENTERED ON YOUR BEST GUESS (THE POINT ESTIMATE) AND
THEN EXTENDS OUTWARDS, WITH THE WIDTH OF THAT EXTENSION (THE MARGIN OF ERROR) DICTATED BY HOW CONFIDENT YOU
WANT TO BE AND HOW MUCH VARIABILITY OR UNCERTAINTY IS IN YOUR SAMPLE DATA.

INTERPRETING A CONFIDENCE INTERVAL

INTERPRETING CONFIDENCE INTERVALS CORRECTLY IS CRUCIAL. A COMMON MISTAKE IS TO THINK THAT A 950/0 CONFIDENCE



INTERVAL MEANS THERE'S A 950/0 CHANCE THAT THE TRUE POPULATION PARAMETER FALLS WITHIN THIS SPECIFIC INTERVAL
YOU'VE CALCULATED. THIS IS NOT QUITE RIGHT. THE TRUE POPULATION PARAMETER IS A FIXED, UNKNOWN VALUE; IT EITHER IS
OR ISN'T WITHIN YOUR INTERVAL. THE UNCERTAINTY LIES IN THE SAMPLING PROCESS ITSELF.

THE CORRECT INTERPRETATION OF A 959 CONFIDENCE INTERVAL IS THIS: “WE ARE 95% CONFIDENT THAT THE TRUE
POPULATION PARAMETER LIES WITHIN THIS CALCULATED RANGE.” THIS MEANS THAT IF WE WERE TO REPEAT OUR STUDY MANY
TIMES, AND EACH TIME CALCULATE A CONFIDENCE INTERVAL, APPROXIMATELY 959, OF THOSE INTERVALS WOULD
SUCCESSFULLY CAPTURE THE TRUE POPULATION PARAMETER. THE INTERVAL WE HAVE IS JUST ONE REALIZATION OF THIS
PROCESS. IT’S EITHER ONE OF THE 95% THAT CONTAINS THE TRUE VALUE, OR ONE OF THE 5% THAT DOESN'T.

THINK OF IT LIKE A FISHING NET. YOU CAST YOUR NET (CALCULATE YOUR INTERVAL) HOPING TO CATCH A SPECIFIC FISH (THE
TRUE POPULATION PARAMETER). IF YOU CAST YOUR NET 100 TIMES, AND IT's A GooD NET (95%, CONFIDENCE), ABOUT 95
OF THOSE CASTS WILL SUCCESSFULLY LAND THE FISH. YOU CAN'T BE ABSOLUTELY CERTAIN ABOUT ANY SINGLE CAST, BUT
YOU HAVE A HIGH DEGREE OF CONFIDENCE THAT YOUR NET IS DESIGNED TO BE EFFECTIVE.

FACTORS AFFECTING THE WIDTH oF A CONFIDENCE INTERVAL

THE WIDTH OF A CONFIDENCE INTERVAL IS A DIRECT REFLECTION OF THE PRECISION OF OUR ESTIMATE. A NARROWER INTERV AL
SUGGESTS A MORE PRECISE ESTIMATE, WHILE A WIDER INTERVAL INDICATES MORE UNCERTAINTY. SEVERAL FACTORS INFLUENCE
HOW WIDE OR NARROW YOUR CONFIDENCE INTERVAL WILL BE, AND UNDERSTANDING THESE CAN HELP YOU DESIGN BETTER
STUDIES OR INTERPRET RESULTS MORE EFFECTIVELY.

o CONFIDENCE LEVEL: AS YOU INCREASE THE CONFIDENCE LEVEL (E.G., FRoM 90% To 95% or 999,), THE CONFIDENCE
INTERVAL BECOMES WIDER. TO BE MORE CERTAIN THAT YOU'VE CAPTURED THE TRUE PARAMETER, YOU NEED TO CAST A
WIDER NET. THIS MEANS A HIGHER CONFIDENCE LEVEL INHERENTLY LEADS TO A LESS PRECISE, WIDER INTERVAL.

o SAMPLE SIZE: INCREASING THE SAMPLE SIZE GENERALLY LEADS TO A NARROWER CONFIDENCE INTERVAL. W ITH MORE DATA
POINTS, YOUR SAMPLE STATISTICS BECOME MORE RELIABLE AND LESS SUSCEPTIBLE TO RANDOM VARIATION. A LARGER
SAMPLE SIZE REDUCES THE STANDARD ERROR, WHICH IN TURN SHRINKS THE MARGIN OF ERROR.

* VARIABILITY IN THE DATA CSTANDARD DEVIATION)Z HIGHER VARIABILITY IN YOUR DATA (INDICATED BY A LARGER
STANDARD DEVIATION) WILL RESULT IN A WIDER CONFIDENCE INTERVAL. IF INDIVIDUAL DATA POINTS ARE SPREAD FAR
APART, IT'S HARDER TO PINPOINT THE TRUE POPULATION PARAMETER ACCURATELY. CONVERSELY, IF YOUR DATA
POINTS ARE CLUSTERED CLOSELY TOGETHER, YOU'LL HAVE A NARROWER, MORE PRECISE INTERVAL.

¢ TYPE OF STATISTIC: DIFFERENT STATISTICAL MEASURES (MEANS, PROPORTIONS, ETC.) AND THE UNDERLYING

DISTRIBUTIONS CAN ALSO INFLUENCE THE WIDTH, THOUGH OFTEN THIS IS MANAGED THROUGH THE CHOICE OF THE
APPROPRIATE STATISTICAL TEST AND CRITICAL VALUE.

CoMMON MISINTERPRETATIONS OF CONFIDENCE INTERVALS

EVEN WITH A GOOD UNDERSTANDING, IT'S EASY TO FALL INTO COMMON TRAPS WHEN INTERPRETING CONFIDENCE INTERVALS.
AW ARENESS OF THESE PITFALLS CAN HELP YOU AVOID DRAWING INCORRECT CONCLUSIONS FROM STATISTICAL DATA.

MISINTERPRETATION 1: PROBABILITY OF THE PARAMETER BEING IN THE INTERVAL

AS WE TOUCHED UPON EARLIER, A 959, CONFIDENCE INTERVAL DOES NOT MEAN THERE IS A 959 PROBABILITY THAT THE TRUE
POPULATION PARAMETER LIES WITHIN THE SPECIFIC INTERVAL YOU CALCULATED. THE PARAMETER IS FIXED. THE CONFIDENCE



REFERS TO THE LONG-RUN SUCCESS RATE OF THE METHOD USED TO CREATE THE INTERVAL ACROSS MANY HYPOTHETICAL
SAMPLES.

MISINTERPRETATION 2: PROBABILITY OF FUTURE SAMPLES FALLING IN THE INTERVAL

ANOTHER MISTAKE IS THINKING THE INTERV AL PREDICTS WHERE FUTURE SAMPLE STATISTICS WILL FALL. WHILE A NARROWER
INTERVAL SUGGESTS MORE PRECISION, THE CONFIDENCE INTERVAL IS ABOUT ESTIMATING THE POPULATION PARAMETER, NOT
PREDICTING INDIVIDUAL FUTURE SAMPLE RESULTS.

MiSINTERPRETATION 3: CONFUSING CONFIDENCE INTERVAL WITH PREDICTION INTERVAL

A CONFIDENCE INTERVAL ESTIMATES A POPULATION PARAMETER (LIKE THE AVERAGE), \WHEREAS A PREDICTION INTERVAL
ESTIMATES A SINGLE FUTURE OBSERVATION. PREDICTION INTERVALS ARE TYPICALLY WIDER BECAUSE PREDICTING A SINGLE
VALUE IS MORE UNCERTAIN THAN ESTIMATING AN AVERAGE.

MISINTERPRETATION 4: ASSUMING THE INTERVAL IS SYMMETRIC AROUND THE MEAN

W/HILE MANY COMMON CONFIDENCE INTERVALS (LIKE THOSE FOR MEANS USING THE NORMAL DISTRIBUTION) ARE SYMMETRIC, THIS
ISN'T ALWAYS THE CASE, ESPECIALLY WITH SKEWED DATA OR WHEN USING METHODS LIKE BOOTSTRAPPING. ALWAYS CHECK
THE CONTEXT OR THE METHOD USED.

CoNFIDENCE INTERVALS IN ACTION: REAL-\W ORLD EXAMPLES

CONFIDENCE INTERVALS ARE NOT JUST ABSTRACT STATISTICAL CONCEPTS, THEY ARE USED DAILY IN MANY FIELDS TO REPORT
FINDINGS AND INFORM DECISIONS. SEEING THEM IN ACTION CAN MAKE THEIR IMPORTANCE MUCH CLEARER.

PoLiTicAL POLLING

\W/HEN YOU SEE A POLL REPORTING THAT “CANDIDATE A HAS 52% SUPPORT WITH A MARGIN OF ERROR OF 3%, THIS
IMPLIES A 959 CONFIDENCE INTERVAL. SO, THE POLLSTER IS 959% CONFIDENT THAT CANDIDATE A’S TRUE SUPPORT AMONG
THE ENTIRE VOTING POPULATION IS BETWEEN 49% (52% - 3%) AND 55% (52% + 3%). THIS RANGE ACKNOWLEDGES
THAT THE POLL IS BASED ON A SAMPLE AND MIGHT NOT PERFECTLY REFLECT THE WHOLE ELECTORATE.

MebIcAL RESEARCH

IMAGINE A STUDY TESTING A NEW DRUG. RESEARCHERS MIGHT FIND THAT THE DRUG REDUCED BLOOD PRESSURE BY AN AVERAGE
of 10 MMHG, WITH A 95% CONFIDENCE INTERVAL OF 8 MMHG TO 12 MMHG. THIS TELLS US THAT WHILE THE AVERAGE
REDUCTION OBSERVED IN THE STUDY WAS 10 MMHG, THEY ARE 95% CONFIDENT THAT THE TRUE AVERAGE REDUCTION IN
BLOOD PRESSURE FOR ALL PATIENTS WHO MIGHT TAKE THIS DRUG FALLS WITHIN THE RANGE OF 8 TO 12 MMHG. IF THE
CONFIDENCE INTERVAL FOR THE TREATMENT GROUP DIDN'T OVERLAP SIGNIFICANTLY WITH THE CONFIDENCE INTERVAL FOR A
PLACEBO GROUP, RESEARCHERS COULD BE MORE CONFIDENT THAT THE DRUG HAS A REAL, STATISTICALLY SIGNIFICANT EFFECT.

QuALITY CoNTROL

IN MANUFACTURING, CONFIDENCE INTERVALS ARE USED TO ENSURE PRODUCT QUALITY. A COMPANY MIGHT MEASURE THE WEIGHT
OF A SAMPLE OF CEREAL BOXES. IF THE AVERAGE WEIGHT IS 300 GRAMS AND THE 959, CONFIDENCE INTERVAL IS 298 GRAMS
To 302 GRAMS, THE COMPANY CAN BE 95% CONFIDENT THAT THE TRUE AVERAGE WEIGHT OF ALL CEREAL BOXES PRODUCED IS



WITHIN THIS RANGE. IF THIS RANGE IS TOO WIDE OR FALLS OUTSIDE ACCEPTABLE SPECIFICATIONS, ADJUSTMENTS TO THE
MANUFACTURING PROCESS MIGHT BE NEEDED.

UNDERST ANDING CONFIDENCE INTERVALS IS A VITAL STEP IN BECOMING STATISTICALLY LITERATE. THEY OFFER A REALISTIC WAY
TO PRESENT STATISTICAL FINDINGS, ACKNOWLEDGE UNCERTAINTY, AND MAKE MORE INFORMED JUDGMENTS ABOUT THE WORLD
AROUND US. BY GRASPING THE CORE CONCEPTS — WHAT THEY ARE, WHY THEY MATTER, AND HOW TO INTERPRET THEM — YOU
CAN APPROACH DATA AND RESEARCH WITH A MORE CRITICAL AND NUANCED PERSPECTIVE.

FAQ

Q: WHAT IS THE MOST IMPORTANT THING TO REMEMBER ABOUT CONFIDENCE
INTERVALS?

A: THE MOST CRUCIAL POINT IS TO UNDERSTAND THAT THE CONFIDENCE LEVEL REFERS TO THE METHOD OF CREATING THE
INTERVAL, NOT THE PROBABILITY OF THE SPECIFIC INTERVAL CONTAINING THE TRUE POPULATION PARAMETER. WE ARE
CONFIDENT THAT OUR METHOD WILL PRODUCE AN INTERVAL THAT CAPTURES THE TRUE VALUE ABOUT 950/0 OF THE TIME.

QZ How DOES A LARGER SAMPLE SIZE AFFECT A CONFIDENCE INTERVAL?

A: A LARGER SAMPLE SIZE GENERALLY LEADS TO A NARROWER CONFIDENCE INTERVAL. THIS IS BECAUSE MORE DATA POINTS
REDUCE THE IMPACT OF RANDOM SAMPLING ERROR, MAKING OUR ESTIMATE OF THE POPULATION PARAMETER MORE PRECISE.

Q: CAN A CONFIDENCE INTERVAL BE 100%?

A: NO, A CONFIDENCE INTERVAL CANNOT BE ]OOO/O UNLESS IT SPANS THE ENTIRE POSSIBLE RANGE OF VALUES, WHICH WOULD
BE COMPLETELY UNINFORMATIVE. TO ACHIEVE 1000/0 CONFIDENCE, THE INTERVAL WOULD HAVE TO BE INFINITELY WIDE OR
COVER ALL POSSIBLE OUTCOMES, RENDERING IT USELESS FOR ESTIMATING A SPECIFIC PARAMETER.

Q: WHAT IS THE DIFFERENCE BETWEEN A CONFIDENCE INTERVAL AND A MARGIN OF
ERROR?

A: THE MARGIN OF ERROR IS THE “PLUS OR MINUS” VALUE ADDED TO AND SUBTRACTED FROM THE POINT ESTIMATE TO CREATE
THE CONFIDENCE INTERVAL. THE CONFIDENCE INTERVAL IS THE RANGE (POINT ESTIMATE + MARGIN OF ERROR), WHILE THE MARGIN
OF ERROR IS THE SIZE OF THAT RANGE'S EXTENSION FROM THE POINT ESTIMATE.

Q: WHAT DOES IT MEAN IF THE CONFIDENCE INTERVAL CONTAINS ZERO (FOR
DIFFERENCES)?

A: IF A CONFIDENCE INTERVAL FOR THE DIFFERENCE BETWEEN TWO GROUPS (E.G., THE DIFFERENCE IN AVERAGE TEST SCORES
BETWEEN TWO TEACHING METHODS) CONTAINS ZERO, IT MEANS THAT ZERO IS A PLAUSIBLE VALUE FOR THE TRUE DIFFERENCE.
THIS SUGGESTS THERE IS NO STATISTICALLY SIGNIFICANT DIFFERENCE BETWEEN THE TWO GROUPS AT THE CHOSEN CONFIDENCE
LEVEL.

Q: How Do | CHOOSE THE RIGHT CONFIDENCE LEVEL?

A: THE CHOICE OF CONFIDENCE LEVEL OFTEN DEPENDS ON THE CONTEXT AND THE CONSEQUENCES OF BEING WRONG. IN FIELDS LIKE
MEDICINE OR ENGINEERING, WHERE ERRORS CAN HAVE SERIOUS IMPLICATIONS, A HIGHER CONFIDENCE LEVEL (LIKE 99%) MIGHT BE
PREFERRED, EVEN IF IT RESULTS IN A WIDER INTERVAL. FOR GENERAL EXPLORATORY ANALYSIS, 90% or 95% ARE COMMON.



QZ ARE CONFIDENCE INTERVALS ALWAYS SYMMETRICAL?

A: NOT NECESSARILY. WHILE CONFIDENCE INTERVALS FOR MEANS BASED ON THE NORMAL DISTRIBUTION ARE SYMMETRICAL,
INTERVALS FOR PROPORTIONS OR WHEN USING NON-PARAMETRIC METHODS CAN BE ASYMMETRICAL. THE SPECIFIC STATISTICAL
METHOD USED DICTATES THE SHAPE OF THE INTERVAL.
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