REGRESSION TOWARD THE MEAN PSYCHOLOGY

REGRESSION TOWARD THE MEAN PSYCHOLOGY IS A FUNDAMENTAL CONCEPT IN STATISTICAL ANALYSIS AND PSYCHOLOGICAL
RESEARCH THAT DESCRIBES THE TENDENCY OF EXTREME OR UNUSUAL MEASUREMENTS TO MOVE CLOSER TO THE AVERAGE UPON
SUBSEQUENT MEASUREMENT. THIS PHENOMENON IS CRITICAL IN UNDERSTANDING PATTERNS IN HUMAN BEHAVIOR, EXPERIMENTAL
RESULTS, AND MEASUREMENT ERRORS. IN PSYCHOLOGY , REGRESSION TOWARD THE MEAN EXPLAINS WHY EXCEPTIONALLY HIGH OR
LOW SCORES ON TESTS OR EVALUATIONS ARE OFTEN FOLLOWED BY SCORES THAT ARE MORE TYPICAL OR AVERAGE.
RECOGNIZING THIS EFFECT PREVENTS MISINTERPRETATION OF DATA, SUCH AS ATTRIBUTING CHANGES TO INTERVENTIONS WHEN
THEY MAY BE DUE TO STATISTICAL TENDENCIES. THIS ARTICLE DELVES INTO THE DEFINITION, HISTORICAL BACKGROUND,
PSYCHOLOGICAL IMPLICATIONS, AND PRACTICAL EXAMPLES OF REGRESSION TOWARD THE MEAN PSYCHOLOGY. ADDITIONALLY/
IT EXPLORES HOW THIS CONCEPT AFFECTS RESEARCH DESIGN, CLINICAL PRACTICE, AND EVERYDAY DECISION-MAKING, ENSURING A
COMPREHENSIVE UNDERSTANDING OF ITS RELEVANCE AND APPLICATION.

o DEFINITION AND HISTORICAL BACKGROUND
® PSYCHOLOGICAL IMPLICATIONS OF REGRESSION TOWARD THE MEAN

CoMMON EXAMPLES IN PsycHoLoGICAL RESEARCH AND PrRACTICE

® MeTHODOLOGICAL CONSIDERATIONS AND AVOIDING MISINTERPRETATION

® APPLICATIONS IN CLINICAL AND EDUCATIONAL SETTINGS

DEeFINITION AND HISTORICAL BACKGROUND

REGRESSION TOWARD THE MEAN PSYCHOLOGY REFERS TO THE STATISTICAL PHENOMENON WHERE EXTREME OBSERVATIONS OR
MEASUREMENTS TEND TO BE CLOSER TO THE AVERAGE ON SUBSEQUENT TESTING OR EVALUATION. THIS EFFECT OCCURS DUE TO
RANDOM VARIABILITY AND MEASUREMENT ERROR, MEANING THAT INITIAL EXTREME SCORES ARE OFTEN INFLUENCED BY FACTORS
THAT WILL NOT CONSISTENTLY REPEAT. THE CONCEPT WAS FIRST IDENTIFIED BY SIR FRANCIS GALTON IN THE LATE 19TH
CENTURY WHILE STUDYING THE INHERITANCE OF TRAITS, PARTICULARLY HEIGHT. GALTON OBSERVED THAT CHILDREN OF
EXCEPTIONALLY TALL OR SHORT PARENTS TENDED TO HAVE HEIGHTS CLOSER TO THE POPULATION AVERAGE. SINCE THEN,
REGRESSION TOWARD THE MEAN HAS BECOME A CORNERSTONE CONCEPT IN PSYCHOLOGY AND STATISTICS, HELPING RESEARCHERS
UNDERSTAND HOW DATA POINTS FLUCTUATE OVER TIME.

ORIGIN OF THE CONCEPT

FRANCIS GALTON COINED THE TERM AFTER ANALYZING THE CORRELATION BETWEEN PARENTS’ HEIGHTS AND THEIR OFFSPRING’S
HEIGHTS. HE NOTICED THAT EXTREME PARENTAL HEIGHTS RARELY RESULTED IN EQUALLY EXTREME HEIGHTS IN CHILDREN, LEADING
TO THE INSIGHT THAT MEASUREMENTS TEND TO REGRESS TOWARD THE AVERAGE. THIS EARLY DISCOVERY LAID THE
GROUNDWORK FOR MODERN STATISTICAL METHODS AND PSYCHOLOGICAL MEASUREMENT TECHNIQUES. IN PSYCHOLOGY, IT HAS
SINCE BEEN RECOGNIZED AS AN ESSENTIAL FACTOR WHEN INTERPRETING CHANGES IN TEST SCORES, BEHAVIORAL OBSERVATIONS,
OR TREATMENT OUTCOMES.

STATISTICAL FOUNDATIONS

REGRESSION TOWARD THE MEAN IS ROOTED IN PROBABILITY THEORY AND THE CONCEPT OF RANDOM VARIATION. W/ HENEVER
MEASUREMENTS ARE SUBJECT TO RANDOM ERRORS OR FLUCTUATING CONDITIONS, EXTREME VALUES ARE UNLIKELY TO BE
CONSISTENTLY REPEATED. THIS MEANS THAT WHEN AN INDIVIDUAL SCORES EXCEPTIONALLY HIGH OR LOW ON A PSYCHOLOGICAL
TEST, THE NEXT SCORE IS STATISTICALLY MORE LIKELY TO BE CLOSER TO THE MEAN. UNDERSTANDING THIS STATISTICAL
PRINCIPLE IS VITAL FOR CORRECTLY ANALYZING LONGITUDINAL DATA AND AVOIDING ERRONEOUS CONCLUSIONS REGARDING



CAUSE AND EFFECT.

PsYCHOLOGICAL IMPLICATIONS OF REGRESSION TOWARD THE MEAN

IN PSYCHOLOGY, REGRESSION TOWARD THE MEAN HAS SIGNIFICANT IMPLICATIONS FOR RESEARCH VALIDITY, CLINICAL
ASSESSMENT, AND INTERPRETATION OF BEHAVIORAL CHANGES. |T HIGHLIGHTS THE IMPORTANCE OF CAUTIOUS ANALYSIS WHEN
EVALUATING THE EFFECTIVENESS OF INTERVENTIONS OR TREATMENTS, ESPECIALLY WHEN INITIAL MEASUREMENTS ARE EXTREME.

IMPACT ON EXPERIMENTAL OUTCOMES

REGRESSION TOWARD THE MEAN CAN CONFOUND EXPERIMENTAL RESULTS, PARTICULARLY IN PRETEST-POSTTEST DESIGNS. For
EXAMPLE, PARTICIPANTS SELECTED FOR EXTREME SCORES (SUCH AS VERY HIGH ANXIETY LEVELS) MAY SHOW IMPROVEMENT ON
SUBSEQUENT TESTS SIMPLY DUE TO STATISTICAL REGRESSION, NOT BECAUSE OF AN ACTUAL THERAPEUTIC EFFECT. THIS CAN
LEAD TO OVERESTIMATING TREATMENT EFFICACY IF NOT PROPERLY CONTROLLED.

RoLE IN PsYcHoLoGICAL TESTING AND MEASUREMENT

PSYCHOLOGICAL ASSESSMENTS ARE SUSCEPTIBLE TO REGRESSION EFFECTS, AS INITIAL SCORES MAY REFLECT TEMPORARY
STATES OR MEASUREMENT ERRORS. RECOGNIZING REGRESSION TOWARD THE MEAN IS CRUCIAL FOR INTERPRETING TEST-RETEST
RELIABILITY AND FOR DISTINGUISHING GENUINE CHANGES IN PSYCHOLOGICAL FUNCTIONING FROM STATISTICAL ARTIFACTS.

IMPLICATIONS FOR BEHAVIORAL PREDICTIONS

PREDICTIONS BASED ON EXTREME BEHAVIORS OR PERFORMANCES MUST ACCOUNT FOR REGRESSION EFFECTS. FOR INSTANCE,
PREDICTING FUTURE ACADEMIC ACHIEVEMENT BASED ON AN EXCEPTIONALLY HIGH OR LOW TEST SCORE WITHOUT ADJUSTING FOR
REGRESSION TOWARD THE MEAN CAN RESULT IN INACCURATE FORECASTS. PSYCHOLOGISTS MUST INCORPORATE THIS
UNDERSTANDING INTO THEIR PREDICTIVE MODELS TO IMPROVE ACCURACY.

CoMMoN ExAMPLES IN PsYcHoLoGICAL RESEARCH AND PRACTICE

REGRESSION TOWARD THE MEAN PSYCHOLOGY APPEARS IN VARIOUS CONTEXTS WITHIN PSYCHOLOGICAL RESEARCH AND APPLIED
SETTINGS. RECOGNIZING THESE EXAMPLES HELPS PRACTITIONERS AND RESEARCHERS AVOID COMMON PITFALLS IN DATA
INTERPRETATION AND CLIENT EVALUATION.

SPORTS PERFORMANCE AND COACHING

ATHLETES WHO EXHIBIT OUTSTANDING PERFORMANCES IN A SPECIFIC GAME ARE LIKELY TO PERFORM CLOSER TO THEIR AVERAGE
LEVEL IN SUBSEQUENT GAMES. COACHES AND ANALYSTS MUST BE WARY OF ATTRIBUTING CHANGES IN PERFORMANCE SOLELY TO
TRAINING ADJUSTMENTS WHEN REGRESSION TOWARD THE MEAN COULD EXPLAIN FLUCTUATIONS.

CLiNicAL PsycHoLoGY AND THERAPY OUTCOMES

PATIENTS PRESENTING WITH EXTREME SYMPTOMS OFTEN SHOW IMPROVEMENT OVER TIME, WHICH MAY PARTLY RESULT FROM
REGRESSION TOWARD THE MEAN. CLINICIANS NEED TO DIFFERENTIATE BETWEEN TRUE THERAPEUTIC EFFECTS AND NATURAL
STATISTICAL TENDENCIES TO AVOID MISJUDGING TREATMENT SUCCESS.



EbucATIONAL TESTING AND STUDENT PERFORMANCE

STUDENTS WHO SCORE EXCEPTIONALLY HIGH OR LOW ON STANDARDIZED TESTS TEND TO SCORE CLOSER TO THE AVERAGE ON
RETESTING. EDUCATORS AND PSYCHOLOGISTS MUST CONSIDER REGRESSION WHEN EVALUATING PROGRESS OR THE IMPACT OF
EDUCATIONAL INTERVENTIONS.

LisT oF CoOMMON SITUATIONS INVOLVING REGRESSION TOWARD THE MEAN

PRETEST-POSTTEST DESIGNS IN EXPERIMENTAL PSYCHOLOGY

® SELECTION OF EXTREME CASES FOR STUDY OR INTERVENTION
® MEASUREMENT OF FLUCTUATING PSYCHOLOGICAL TRAITS, SUCH AS MOOD OR ANXIETY
e REPEATED TESTING IN EDUCATIONAL ASSESSMENTS

® PERFORMANCE EVALUATION IN SPORTS AND OCCUPATIONAL SETTINGS

MeTHODOLOGICAL CONSIDERATIONS AND AVOIDING MISINTERPRETATION

PROPER STUDY DESIGN AND STATISTICAL ANALYSIS ARE ESSENTIAL TO MITIGATE THE EFFECTS OF REGRESSION TOWARD THE
MEAN PSYCHOLOGY AND ENSURE ACCURATE INTERPRETATION OF FINDINGS. W/ ITHOUT THESE PRECAUTIONS, RESEARCHERS AND
PRACTITIONERS RISK DRAWING FALSE CONCLUSIONS REGARDING CAUSALITY AND EFFECTIVENESS.

RANDOMIZED CoNTROL TRIALS AND ConTROL GROUPS

INCLUDING CONTROL GROUPS IN EXPERIMENTAL DESIGNS HELPS DISTINGUISH REGRESSION EFFECTS FROM TRUE TREATMENT EFFECTS.
BY COMPARING CHANGES IN AN INTERVENTION GROUP TO A CONTROL GROUP, RESEARCHERS CAN IDENTIFY WHETHER OBSERVED
IMPROVEMENTS EXCEED WHAT WOULD BE EXPECTED FROM REGRESSION TOWARD THE MEAN ALONE.

STATISTICAL TECHNIQUES TO ADJUST FOR REGRESSION

SEVERAL STATISTICAL METHODS CAN ACCOUNT FOR REGRESSION EFFECTS, INCLUDING ANALYSIS OF COVARIANCE (ANCOVA)
AND REPEATED MEASURES DESIGNS. THESE TECHNIQUES HELP ISOLATE TRUE CHANGES BY CONTROLLING FOR INITIAL SCORE
VARIABILITY AND MEASUREMENT ERROR.

BesT PRACTICES FOR RESEARCHERS AND CLINICIANS

To AVOID MISINTERPRETATION CAUSED BY REGRESSION TOWARD THE MEAN PSYCHOLOGY, PROFESSIONALS SHOULD:

e AVOID SELECTING PARTICIPANTS SOLELY BASED ON EXTREME SCORES
e |USE MULTIPLE MEASUREMENTS OVER TIME TO ASSESS CHANGE TRENDS
® |NCORPORATE CONTROL OR COMPARISON GROUPS IN STUDIES

e APPLY APPROPRIATE STATISTICAL ADJUSTMENTS

® |NTERPRET CHANGES CAUTIOUSLY, CONSIDERING NATURAL VARIABILITY



APPLICATIONS IN CLINICAL AND EDUCATIONAL SETTINGS

UNDERST ANDING REGRESSION TOWARD THE MEAN PSYCHOLOGY IS CRUCIAL IN PRACTICAL SETTINGS SUCH AS CLINICAL
TREATMENT PLANNING AND EDUCATIONAL ASSESSMENT. CORRECTLY ACCOUNTING FOR THIS PHENOMENON IMPROVES DECISION-
MAKING AND ENHANCES THE VALIDITY OF CONCLUSIONS.

IMPROVING CLINICAL EVALUATIONS

CLINICIANS CAN USE KNOWLEDGE OF REGRESSION TOWARD THE MEAN TO BETTER EVALUATE PATIENT PROGRESS, AVOIDING
PREMATURE JUDGMENTS ABOUT TREATMENT EFFICACY. THIS AWARENESS PROMOTES MORE ACCURATE DIAGNOSIS AND ONGOING
ASSESSMENT OF THERAPEUTIC INTERVENTIONS.

ENHANCING EDUCATIONAL ASSESSMENT AND INTERVENTION

EDUCATORS AND SCHOOL PSYCHOLOGISTS CAN BETTER INTERPRET STUDENT TEST SCORE CHANGES BY CONSIDERING REGRESSION
EFFECTS. DOING SO LEADS TO MORE EFFECTIVE IDENTIFICATION OF STUDENTS NEEDING SUPPORT AND MORE PRECISE EVALUATION
OF EDUCATIONAL PROGRAMS.

PoLicy IMPLICATIONS AND PROGRAM EVALUATION

AT A BROADER LEVEL, POLICYMAKERS AND PROGRAM EVALUATORS MUST ACCOUNT FOR REGRESSION TOWARD THE MEAN \WHEN
ASSESSING THE IMPACT OF SOCIAL AND PSYCHOLOGICAL PROGRAMS. FAILURE TO CONSIDER THIS PHENOMENON CAN RESULT IN
MISLEADING CONCLUSIONS ABOUT PROGRAM SUCCESS OR FAILURE.

FREQUENTLY AskeD QUESTIONS

\WHAT IS REGRESSION TOWARD THE MEAN IN PSYCHOLOGY?

REGRESSION TOWARD THE MEAN IS A STATISTICAL PHENOMENON WHERE EXTREME OR UNUSUAL SCORES ON A FIRST
MEASUREMENT TEND TO BE CLOSER TO THE AVERAGE ON A SUBSEQUENT MEASUREMENT, DUE TO RANDOM VARIATION.

WHY IS REGRESSION TOWARD THE MEAN IMPORTANT IN PSYCHOLOGICAL RESEARCH?

[T IS IMPORTANT BECAUSE IT HELPS RESEARCHERS AVOID MISINTERPRETING NATURAL FLUCTUATIONS IN DATA AS MEANINGFUL
CHANGES, ESPECIALLY WHEN DEALING WITH EXTREME SCORES OR OUTCOMES.

How CAN REGRESSION TOWARD THE MEAN AFFECT EXPERIMENTAL STUDIES?

[T CAN LEAD TO FALSE CONCLUSIONS ABOUT THE EFFECTIVENESS OF AN INTERVENTION IF EXTREME PRE-TEST SCORES
NATURALLY MOVE CLOSER TO THE AVERAGE AT POST-TEST, INDEPENDENT OF ANY TREATMENT EFFECT.

CAN REGRESSION TOWARD THE MEAN EXPLAIN CHANGES IN BEHAVIOR OR SYMPTOMS
OVER TIME?

YES/ SOMETIMES IMPROVEMENTS OR DECLINES IN BEHAVIOR OR SYMPTOMS CAN BE PARTLY DUE TO REGRESSION TOWARD THE
MEAN RATHER THAN ACTUAL CHANGES CAUSED BY EXTERNAL FACTORS.



How DO PSYCHOLOGISTS CONTROL FOR REGRESSION TOWARD THE MEAN IN THEIR
STUDIES?

THEY USE CONTROL GROUPS, RANDOM ASSIGNMENT , REPEATED MEASUREMENTS, AND STATISTICAL TECHNIQUES TO
DIFFERENTIATE TRUE EFFECTS FROM REGRESSION ARTIFACTS.

\WHAT IS AN EXAMPLE OF REGRESSION TOWARD THE MEAN IN PSYCHOLOGICAL TESTING?

IF A STUDENT SCORES EXCEPTIONALLY LOW ON A TEST DUE TO RANDOM FACTORS LIKE FATIGUE, THEIR SCORE ON A RETEST IS
LIKELY TO BE HIGHER AND CLOSER TO THEIR TRUE AVERAGE ABILITY, ILLUSTRATING REGRESSION TOWARD THE MEAN.

IS REGRESSION TOWARD THE MEAN THE SAME AS THE PLACEBO EFFECT?

NO, REGRESSION TOWARD THE MEAN IS A STATISTICAL PHENOMENON, WHILE THE PLACEBO EFFECT INVOLVES PSYCHOLOGICAL
OR PHYSIOLOGICAL IMPROVEMENTS DUE TO EXPECTATIONS RATHER THAN THE TREATMENT ITSELF.

How CAN MISUNDERSTANDING REGRESSION TOWARD THE MEAN IMPACT CLINICAL
PRACTICE?

CLINICIANS MIGHT OVERESTIMATE THE EFFECTIVENESS OF TREATMENTS IF THEY ATTRIBUTE NATURAL FLUCTUATIONS IN
SYMPTOMS TO THERAPEUTIC SUCCESS WITHOUT ACCOUNTING FOR REGRESSION TOWARD THE MEAN.

ADDITIONAL RESOURCES

1. ReGression TowARD THE MEAN: CONCEPTS AND APPLICATIONS IN PSYCHOLOGY

THIS BOOK PROVIDES A COMPREHENSIVE OVERVIEW OF THE STATISTICAL PHENOMENON OF REGRESSION TOWARD THE MEAN AND
ITS IMPLICATIONS IN PSYCHOLOGICAL RESEARCH. |T EXPLAINS THE UNDERLYING PRINCIPLES AND ILLUSTRATES COMMON
SCENARIOS WHERE MISINTERPRETATION CAN OCCUR. THE AUTHOR OFFERS PRACTICAL GUIDANCE ON HOW TO PROPERLY
ACCOUNT FOR REGRESSION EFFECTS IN EXPERIMENTAL DESIGN AND DATA ANALYSIS.

2. MISUNDERSTANDING REGRESSION TO THE MEAN IN BEHA VIORAL SCIENCE

FOCUSING ON BEHAVIORAL SCIENCE, THIS TEXT EXPLORES HOW REGRESSION TOWARD THE MEAN CAN LEAD TO ERRONEOUS
CONCLUSIONS IF NOT PROPERLY CONSIDERED. | HROUGH CASE STUDIES AND EXAMPLES, IT HIGHLIGHTS FREQUENT PITFALLS IN
INTERPRETING PSYCHOLOGICAL DATA. THE BOOK AIMS TO IMPROVE RESEARCHERS’ CRITICAL THINKING AND METHODOLOGICAL
RIGOR.

3. STATISTICAL REASONING IN PSYCHOLOGY: THE ROLE OF REGRESSION TOWARD THE MEAN

THIS BOOK INTEGRATES STATISTICAL THEORY WITH PSYCHOLOGICAL RESEARCH, EMPHASIZING THE IMPORTANCE OF REGRESSION
TOWARD THE MEAN. |T COVERS FOUNDATIONAL CONCEPTS AND THE IMPACT OF REGRESSION EFFECTS ON LONGITUDINAL AND
INTERVENTION STUDIES. READERS WILL FIND PRACTICAL STRATEGIES FOR MITIGATING BIAS DUE TO REGRESSION ARTIFACTS.

4. Beyonp CHANCE: UNDERSTANDING REGRESSION TOWARD THE MEAN IN PSYCHOLOGICAL TESTING

THE AUTHOR DELVES INTO PSYCHOLOGICAL TESTING AND MEASUREMENT , SHOWING HOW REGRESSION TOWARD THE MEAN CAN
INFLUENCE TEST SCORES AND INTERPRETATIONS. THE BOOK DISCUSSES RELIABILITY, VALIDITY, AND THE CHALLENGES OF
REPEATED MEASUREMENTS. |T IS AN ESSENTIAL RESOURCE FOR PSYCHOLOGISTS INVOLVED IN ASSESSMENT AND EVALUATION.

5. Regression TowARD THE MEAN AND ITS IMPLICATIONS FOR CLINICAL PSYCHOLOGY

TARGETED AT CLINICIANS AND RESEARCHERS, THIS VOLUME EXAMINES HOW REGRESSION TOWARD THE MEAN AFFECTS TREATMENT
OUTCOMES AND CLINICAL TRIALS. |T HIGHLIGHTS THE RISK OF OVERESTIMATING THERAPEUTIC EFFECTS DUE TO NATURAL
FLUCTUATIONS IN PATIENT SYMPTOMS. THE BOOK PROVIDES METHODOLOGICAL ADVICE FOR DESIGNING MORE ACCURATE
INTERVENTION STUDIES.

6. STATISTICAL PITFALLS IN PSYCHOLOGICAL RESEARCH: REGRESSION TOWARD THE MEAN
THIS WORK IDENTIFIES COMMON STATISTICAL ERRORS RELATED TO REGRESSION TOWARD THE MEAN IN PSYCHOLOGICAL STUDIES.
[T OFFERS CLEAR EXPLANATIONS AND PRACTICAL SOLUTIONS TO AVOID MISLEADING INTERPRETATIONS. THE TEXT IS SUITABLE



FOR STUDENTS AND PROFESSIONALS AIMING TO ENHANCE THEIR STATISTICAL LITERACY.

7. INTERPRETING CHANGE: REGRESSION TOWARD THE MEAN IN DEVELOPMENTAL PSYCHOLOGY

FOCUSING ON DEVELOPMENTAL PSYCHOLOGY, THE BOOK DISCUSSES HOW REGRESSION TOWARD THE MEAN CAN COMPLICATE THE
INTERPRETATION OF CHANGE OVER TIME. |T PRESENTS LONGITUDINAL DATA ANALYSIS TECHNIQUES THAT ACCOUNT FOR
REGRESSION EFFECTS. RESEARCHERS WILL GAIN INSIGHT INTO MORE ACCURATE MODELING OF DEVELOPMENTAL TRAJECTORIES.

8. THE PSYCHOLOGY OF STATISTICAL ARTIFACTS: REGRESSION TOWARD THE MEAN EXPLORED

THIS BOOK EXPLORES THE BROADER CATEGORY OF STATISTICAL ARTIFACTS, WITH A DETAILED FOCUS ON REGRESSION TOWARD
THE MEAN. [T EXPLAINS HOW SUCH ARTIFACTS CAN DISTORT PSYCHOLOGICAL FINDINGS AND PROPOSES METHODS TO DETECT
AND CORRECT THEM. THE TEXT IS VALUABLE FOR IMPROVING RESEARCH VALIDITY.

9. DESIGNING PSYCHOLOGICAL STUDIES: MANAGING REGRESSION TOWARD THE MEAN

A PRACTICAL GUIDE FOR RESEARCHERS, THIS BOOK EMPHASIZES STUDY DESIGN STRATEGIES TO MINIMIZE THE IMPACT OF
REGRESSION TOWARD THE MEAN. |T COVERS EXPERIMENTAL CONTROLS, RANDOMIZATION, AND STATISTICAL ADJUSTMENTS. THE
GOAL IS TO HELP PSYCHOLOGISTS PRODUCE MORE RELIABLE AND INTERPRETABLE RESULTS.
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