WILCOXON SIGNED RANK TEST EXCEL

WILCOXON SIGNED RANK TEST EXCEL IS A NON-PARAMETRIC STATISTICAL METHOD USED TO COMPARE PAIRED SAMPLES TO
ASSESS WHETHER THEIR POPULATION MEAN RANKS DIFFER. | T IS PARTICULARLY USEFUL WHEN THE DATA DOES NOT SATISFY THE
ASSUMPTIONS REQUIRED FOR A PAIRED T-TEST, SUCH AS NORMALITY. CONDUCTING THE W/ILCOXON SIGNED RANK TEST IN EXCEL
CAN BE CHALLENGING AS IT IS NOT DIRECTLY AVAILABLE AS A BUILT-IN FUNCTION. HO\X/EVER/ WITH THE RIGHT APPROACH,
DATA PREPARATION, AND USE OF FORMULAS OR ADD-INS, USERS CAN EFFECTIVELY PERFORM THIS TEST WITHIN ExceL. THis
ARTICLE EXPLORES THE CONCEPT OF THE W/ILCOXON SIGNED RANK TEST, ITS APPLICATIONS, AND PROVIDES STEP-BY-STEP
INSTRUCTIONS ON HOW TO IMPLEMENT IT IN EXCEL. ADDITIONALLY, GUIDANCE ON INTERPRETING RESULTS AND PRACTICAL TIPS
FOR DATA ANALYSIS ARE INCLUDED. THE FOLLOWING SECTIONS WILL COVER AN OVERVIEW OF THE W/ILCOXON SIGNED RANK
TEST, DATA PREPARATION, MANUAL CALCULATION METHODS, USE OF EXCEL FUNCTIONS AND ADD-INS, AND INTERPRETATION OF
OUTPUTS.

o [UNDERSTANDING THE W/ ILCOXON SIGNED RANK TEST

PRePARING DATA FOR WILCOXON SIGNED RANK TEST IN EXCEL

MANUAL CALCULATION OF WILCOXON SIGNED RANK TEST IN EXCEL

UsING EXCEL ADD-INS AND FUNCTIONS FOR W/ ILCOXON SIGNED RaNk TEST

INTERPRETING RESULTS FROM W/ ILCOXON SIGNED RANK TEST IN EXCEL

UNDERSTANDING THE WILCOXON SIGNED RANK TEST

THE W/ ILCOXON SIGNED RANK TEST IS A NON-PARAMETRIC STATISTICAL HYPOTHESIS TEST USED TO COMPARE TWO RELATED
SAMPLES OR REPEATED MEASUREMENTS ON A SINGLE SAMPLE TO DETERMINE WHETHER THEIR POPULATION MEAN RANKS DIFFER.
UNLIKE THE PAIRED T-TEST, IT DOES NOT REQUIRE THE DATA TO BE NORMALLY DISTRIBUTED, MAKING IT SUITABLE FOR ORDINAL
DATA OR SMALL SAMPLE SIZES. THIS TEST ASSESSES THE DIFFERENCES BET WEEN PAIRS, RANKS THE ABSOLUTE DIFFERENCES, AND
EVALUATES THE SUM OF RANKS FOR POSITIVE AND NEGATIVE DIFFERENCES.

WHEN To Use THE WiLCoxON SIGNED RANk TEST

THIS TEST IS APPROPRIATE IN SCENARIOS SUCH AS BEFORE-AND-AFTER STUDIES, MATCHED PAIRS, OR REPEATED MEASUREMENTS
\WHERE THE DATA MIGHT NOT MEET THE ASSUMPTIONS OF PARAMETRIC TESTS. COMMON APPLICATIONS INCLUDE CLINICAL
TRIALS, PSYCHOLOGICAL STUDIES, AND QUALITY CONTROL PROCESSES. IT IS ESPECIALLY VALUABLE WHEN DEALING WITH
SMALL SAMPLE SIZES OR SKEWED DISTRIBUTIONS.

Key ASSUMPTIONS

THE W/ ILCOXON SIGNED RANK TEST ASSUMES THAT THE PAIRED OBSERVATIONS ARE INDEPENDENT, THE DATA ARE MEASURED AT
LEAST AT AN ORDINAL LEVEL, AND THE DISTRIBUTION OF DIFFERENCES IS SYMMETRIC. ALTHOUGH IT IS LESS RESTRICTIVE THAN
PARAMETRIC TESTS, ENSURING THESE ASSUMPTIONS IMPROVES THE VALIDITY OF THE TEST RESULTS.

PRePARING DATA FOR WILCOXON SIGNED RANK TEST IN EXCEL

ACCURATE DATA PREPARATION IS ESSENTIAL FOR CORRECTLY PERFORMING THE W/ILCOXON SIGNED RANK TEST EXCEL. |HE DATA
SHOULD BE ORGANIZED IN A CLEAR MANNER TO FACILITATE CALCULATIONS AND INTERPRETATION. TYPICALLY, PAIRED



OBSERVATIONS ARE ARRANGED IN TWO COLUMNS REPRESENTING THE TWO CONDITIONS OR TIME POINTS.

DATA ORGANIZATION

ARRANGE THE DATA INTO TWO ADJACENT COLUMNS WHERE EACH ROW CORRESPONDS TO A PAIRED OBSERVATION. FOR
EXAMPLE, COLUMN A MAY REPRESENT MEASUREMENTS BEFORE TREATMENT, AND COLUMN B MAY REPRESENT MEASUREMENTS
AFTER TREATMENT. ENSURE THERE ARE NO MISSING VALUES WITHIN THE PAIRED DATA, AS THESE CAN AFFECT THE TEST’S
ACCURACY.

CLEANING AND VALIDATING DATA

BEFORE RUNNING THE TEST, IT IS CRITICAL TO CHECK FOR AND ADDRESS ANY DATA INCONSISTENCIES. THIS INCLUDES:

® REMOVING OR IMPUTING MISSING VALUES
® VERIFYING THAT PAIRS CORRESPOND CORRECTLY
® ENSURING NUMERIC DATA IS FORMATTED PROPERLY

o CHECKING FOR OUTLIERS OR EXTREME VALUES THAT MIGHT BIAS THE RESULTS

MANUAL CALCULATION oF WILCOXON SIGNED RANK TEST IN EXCEL

SINCE EXCEL DOES NOT NATIVELY SUPPORT THE W/ILCOXON SIGNED RANK TEST, MANUAL COMPUTATION IS OFTEN NECESSARY.
THIS INVOLVES CALCULATING DIFFERENCES, RANKING THEIR ABSOLUTE VALUES, ASSIGNING SIGNS, AND DETERMINING THE TEST
STATISTIC. THIS PROCESS, WHILE DETAILED, OFFERS TRANSPARENCY AND CONTROL OVER THE ANALYSIS.

STeP-BY-STEP CALCULATION PROCESS

THE FOLLOWING STEPS OUTLINE HOW TO PERFORM THE TEST MANUALLY IN EXCEL:

1. CALCULATE THE DIFFERENCE BETWEEN PAIRED OBSERVATIONS (CoLUMN B MiNnus CoLUMN A).

2. EXCLUDE PAIRS WITH ZERO DIFFERENCE AS THEY DO NOT CONTRIBUTE TO THE RANKING.

3. COMPUTE THE ABSOLUTE VALUE OF EACH DIFFERENCE.

4. RANK THE ABSOLUTE DIFFERENCES FROM SMALLEST TO LARGEST, ASSIGNING AVERAGE RANKS IN CASE OF TIES.
5. ASSIGN THE ORIGINAL SIGN OF THE DIFFERENCE TO EACH RANK.

6. SUM THE RANKS OF POSITIVE DIFFERENCES AND SEPARATELY SUM THE RANKS OF NEGATIVE DIFFERENCES.

7. THE WILCOXON TEST STATISTIC W IS THE SMALLER OF THESE TWO SUMS.

8. CoMPARE W TO CRITICAL VALUES FROM W/ILCOXON SIGNED RANK TABLES OR USE APPROXIMATION METHODS FOR
LARGER SAMPLES.



UsING EXCEL FORMULAS FOR RANKING AND SUMMATION

EXCEL’S BUILT-IN FUNCTIONS FACILITATE COMPUTATION IN THIS MANUAL PROCESS:

o ABS() TO CALCULATE ABSOLUTE DIFFERENCES.

e RANK.AVG()



