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SHEIN-CHUNG CHO W/

MATHEMATICAL AND STATISTICAL SKILLS IN THE BIOPHARMACEUTICAL INDUSTRY A PRAGMATIC APPROACH
DESCRIBES A PHILOSOPHY OF EFFICIENT PROBLEM SOLVING SHOWCASED USING EXAMPLES PERTINENT TO THE
BIOSTATISTICS FUNCTION IN CLINICAL DRUG DEVELOPMENT IT WAS WRITTEN TO SHARE A QUINTESSENCE OF THE
AUTHORS EXPERIENCES ACQUIRED DURING MANY YEARS OF RELEVANT WORK IN THE BIOPHARMACEUTICAL
INDUSTRY THE BOOK WILL BE USEFUL WILL BE USEFUL FOR BIOPHARMACEUTICAL INDUSTRY STATISTICIANS AT
DIFFERENT SENIORITY LEVELS AND FOR GRADUATE STUDENTS WHO CONSIDER A BIOSTATISTICS RELATED CAREER
IN THIS INDUSTRY FEATURES DESCRIBES A SYSTEM OF PRINCIPLES FOR PRAGMATIC PROBLEM SOLVING IN CLINICAL
DRUG DEVELOPMENT DISCUSSES DIFFERENCES IN THE WORK OF A BIOSTATISTICIAN IN SMALL PHARMA AND BIG
PHARMA EXPLAINS THE IMPORTANCE RELEVANCE OF STATISTICAL PROGRAMMING AND DATA MANAGEMENT FOR
BIOSTATISTICS AND NECESSITY FOR INTEGRATION ON VARIOUS LEVELS DESCRIBES SOME USEFUL STATISTICAL
BACKGROUND THAT CAN BE CAPITALIZED UPON IN THE DRUG DEVELOPMENT ENTERPRISE EXPLAINS SOME HOT
TOPICS AND CURRENT TRENDS IN BIOSTATISTICS IN SIMPLE NON TECHNICAL TERMS DISCUSSES INCOMPLETENESS OF
ANY SYSTEM OF STANDARD OPERATING PROCEDURES RULES AND REGULATIONS PROVIDES A CLASSIFICATION OF
SCORING SYSTEMS AND PROPOSES A NOVEL APPROACH FOR EVALUATION OF THE SAFETY OUTCOME FOR A
COMPLETED RANDOMIZED CLINICAL TRIAL PRESENTS APPLICATIONS OF THE PROBLEM SOLVING PHILOSOPHY IN A
HIGHLY PROBLEMATIC TRANSFUSION FIELD WHERE MANY INVESTIGATIONAL COMPOUNDS HAVE FAILED DISCUSSES

REALISTIC PLANNING OF OPEN ENDED PROJECTS

THE PURPOSE OF THIS BOOK IS TO PROVIDE A GENERAL GUIDE TO STATISTICAL METHODS USED IN THE
PHARMACEUTICAL INDUSTRY AND TO ILLUSTRATE HOW TO USE S PLUS TO IMPLEMENT THESE METHODS
SPECIFICALLY THE GOAL IS TO ILLUSTRATE STATISTICAL APPLICATIONS IN THE PHARMACEUTICAL INDUSTRY
ILLUSTRATE HOW THE STATISTICAL APPLICATIONS CAN BE CARRIED OUT USING S PLUS ILLUSTRATE WHY S
PLUS IS A USEFUL SOFTWARE PACKAGE FOR CARRYING OUT THESE APPLICATIONS DISCUSS THE RESULTS AND
IMPLICATIONS OF A PARTICULAR APPLICATION THE TARGET AUDIENCE FOR THIS BOOK IS VERY BROAD INCLUDING

GRADUATE STUDENTS IN BIOSTATISTICS STATISTICIANS WHO ARE INVOLVED IN THE INDUSTRY AS RESEARCH
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SCIENTISTS REGULATORS ACADEMICS AND OR CONSULTANTS WHO WANT TO KNOW MORE ABOUT HOW TO USE
S PLUS AND LEARN ABOUT OTHER SUB FIELDS WITHIN THE INDSUTRY THAT THEY MAY NOT BE FAMILIAR WITH
STATISTICIANS IN OTHER FIELDS WHO WANT TO KNOW MORE ABOUT STATISTICAL APPLICATIONS IN THE

PHARMACEUTICAL INDUSTRY

PHARMACEUTICAL STATISTICS IS A NEW PUBLICATION ON BASIC STATISTICS SPECIFICALLY WRITTEN FOR
PHARMACY STUDENTS IT CONTAINS CHAPTERS ON BASIC CONCEPTS SUCH AS TYPES OF DATA GRAPHICAL
REPRESENTATION OF DATA DISTRIBUTION AND STANDARD DEVIATION MORE ADVANCED FREQUENTLY USED
STATISTICAL TECHNIQUES SUCH AS ANOVA AND THE CHI SQUARED TEST ARE ALSO DISCUSSED USING
PHARMACEUTICAL EXAMPLES PHARMACEUTICAL STATISTICS IS ESSENTIAL READING FOR ALL PHARMACY STUDENTS

AND WILL ALSO BE OF INTEREST TO THOSE WORKING IN THE PHARMACEUTICAL INDUSTRY

ALL STUDENTS OF PHARMACEUTICAL SCIENCES AND CLINICAL RESEARCH NEED A SOLID KNOWLEDGE AND
UNDERSTANDING OF THE NATURE METHODS APPLICATION AND IMPORTANCE OF STATISTICS INTRODUCTION TO
STATISTICS IN PHARMACEUTICAL CLINICAL TRIALS IS AN IDEAL INTRODUCTION TO STATISTICS PRESENTED IN THE
CONTEXT OF CLINICAL TRIALS CONDUCTED DURING PHARMACEUTICAL DRUG DEVELOPMENT THIS NOVEL APPROACH
BOTH TEACHES THE COMPUTATIONAL STEPS NEEDED TO CONDUCT ANALYSES AND PROVIDES A CONCEPTUAL
UNDERSTANDING OF HOW THESE ANALYSES PROVIDE INFORMATION THAT FORMS THE RATIONAL BASIS FOR

DECISION MAKING THROUGHOUT THE DRUG DEVELOPMENT PROCESS

THIS REWRITTEN AND UPDATED SECOND EDITION PROVIDES COMPREHENSIVE INFORMATION ON THE WIDE RANGING
APPLICATIONS OF STATISTICS IN THE PHARMACOLOGICAL FIELD FOCUSING ON PRACTICAL ASPECTS IT SETS OUT
TO BRIDGE THE GAP BETWEEN INDUSTRY AND ACADEMIA REFLECTING THE CHANGES THAT HAVE TAKEN PLACE
SINCE PUBLICATION OF THE FIRST EDITION THIS VOLUME COVERS NEW TOPICS SUCH AS CANCER CLINICAL
TRIALS CLINICAL TRIALS OF AIDS PATIENTS AND ANIMAL TUMORIGENICITY STUDIES THE DEVELOPMENT OF
ANTIEPILEPTIC DRUGS THE ROLE OF EPIDEMIOLOGY IN POSTMARKETING TRIALS AND ADVERSE DRUG EXPERIENCE
COMPUTER ASSISTED NEW DRUG APPLICATION CANDA SUBMISSIONS CONTRACT RESEARCH ORGANIZATIONS INTERIM
ANALYSIS IN CLINICAL TRIALS AND ROOM TEMPERATURE TESTS FOR THE STABILITY OF DRUGS THIS WORK IS
INTENDED AS A REFERENCE FOR STATISTICIANS BIOSTATISTICIANS PHARMACOLOGISTS ADMINISTRATORS MANAGERS
AND SCIENTISTS IN THE PHARMACEUTICAL INDUSTRY AND A TEXT FOR GRADUATE STUDENTS TAKING COURSES IN

APPLIED STATISTICS OR PHARMACEUTICAL STATISTICS

THIS BOOK EXAMINES STATISTICAL TECHNIQUES THAT ARE CRITICALLY IMPORTANT TO CHEMISTRY
MANUFACTURING AND CONTROL CMC ACTIVITIES STATISTICAL METHODS ARE PRESENTED WITH A FOCUS ON
APPLICATIONS UNIQUE TO THE CMC IN THE PHARMACEUTICAL INDUSTRY THE TARGET AUDIENCE CONSISTS OF
STATISTICIANS AND OTHER SCIENTISTS WHO ARE RESPONSIBLE FOR PERFORMING STATISTICAL ANALYSES WITHIN
A CMC ENVIRONMENT BASIC STATISTICAL CONCEPTS ARE ADDRESSED IN CHAPTER 2 FOLLOWED BY APPLICATIONS

TO SPECIFIC TOPICS RELATED TO DEVELOPMENT AND MANUFACTURING THE MATHEMATICAL LEVEL ASSUMES AN
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ELEMENTARY UNDERSTANDING OF STATISTICAL METHODS THE ABILITY TO USE EXCEL OR STATISTICAL PACKAGES
SUCH AS MINITAB JMP SAS OR R WILL PROVIDE MORE VALUE TO THE READER THE MOTIVATION FOR THIS BOOK
CAME FROM AN AMERICAN ASSOCIATION OF PHARMACEUTICAL SCIENTISTS AAPS SHORT COURSE ON STATISTICAL
METHODS APPLIED TO CMC APPLICATIONS PRESENTED BY FOUR OF THE AUTHORS ONE OF THE COURSE
PARTICIPANTS ASKED US FOR A GOOD REFERENCE BOOK AND THE ONLY BOOK RECOMMENDED WAS WRITTEN
oVER 20 YEARS AGO BY CHOW AND LIU 1995 WE AGREED THAT A MORE RECENT BOOK WOULD SERVE A
NEED IN OUR INDUSTRY SINCE WE BEGAN THIS PROJECT AN EDITED BOOK HAS BEEN PUBLISHED ON THE SAME
TOPIC BY ZHANG 2016 THE CHAPTERS IN ZHANG DISCUSS STATISTICAL METHODS FOR CMC AS WELL AS DRUG
DISCOVERY AND NONCLINICAL DEVELOPMENT WE BELIEVE OUR BOOK COMPLEMENTS ZHANG BY PROVIDING MORE

DETAILED STATISTICAL ANALYSES AND EXAMPLES

THIS THREE VOLUME SERIES REPRESENTS A SELECTED AND REFEREED COLLECTION OF PAPERS CONTRIBUTED BY THE
PARTICIPANTS OF THE FIRST WORLD CONGRESS ON COMPUTATIONAL MEDICINE PUBLIC HEALTH AND
BIOTECHNOLOGY HELD IN 1994 AT AUSTIN TEXAS oVER 500 INDIVIDUALS FROM 30 COUNTRIES ATTENDED
THIS MEETING IN ADDITION THIS COLLECTION CONTAINS A NUMBER OF PAPERS FROM THE AUSTRALIAN CSIRO

HIGH PERFORMANCE COMPUTING MEETING HELD THAT SAME YEAR

SINCE THE PUBLICATION OF THE FIRST EDITION IN 2000 THERE HAS BEEN AN EXPLOSIVE GROWTH OF
LITERATURE IN BIOPHARMACEUTICAL RESEARCH AND DEVELOPMENT OF NEW MEDICINES THIS ENCYCLOPEDIA |1
PROVIDES A COMPREHENSIVE AND UNIFIED PRESENTATION OF DESIGNS AND ANALYSES USED AT DIFFERENT STAGES
OF THE DRUG DEVELOPMENT PROCESS 2 GIVES A WELL BALANCED SUMMARY OF CURRENT REGULATORY
REQUIREMENTS AND 3 DESCRIBES RECENTLY DEVELOPED STATISTICAL METHODS IN THE PHARMACEUTICAL SCIENCES
FEATURES OF THE FOURTH EDITION 1 78 NEW AND REVISED ENTRIES HAVE BEEN ADDED FOR A ToTAL of 308
CHAPTERS AND A FOURTH VOLUME HAS BEEN ADDED TO ENCOMPASS THE INCREASED NUMBER OF CHAPTERS 2
REVISED AND UPDATED ENTRIES REFLECT CHANGES AND RECENT DEVELOPMENTS IN REGULATORY REQUIREMENTS FOR
THE DRUG REVIEW APPROVAL PROCESS AND STATISTICAL DESIGNS AND METHODOLOGIES 3 ADDITIONAL TOPICS
INCLUDE MULTIPLE STAGE ADAPTIVE TRIAL DESIGN IN CLINICAL RESEARCH TRANSLATIONAL MEDICINE DESIGN AND
ANALYSIS OF BIOSIMILAR DRUG DEVELOPMENT BIG DATA ANALYTICS AND REAL WORLD EVIDENCE FOR CLINICAL
RESEARCH AND DEVELOPMENT 4 A TABLE OF CONTENTS ORGANIZED BY STAGES OF BIOPHARMACEUTICAL
DEVELOPMENT PROVIDES EASY ACCESS TO RELEVANT TOPICS ABOUT THE EDITOR SHEIN CHUNG CHOW PH D IS
CURRENTLY AN ASSOCIATE DIRECTOR OFFICE OF BIOSTATISTICS U S FOOD AND DRUG ADMINISTRATION FDA DR
CHOW IS AN ADJUNCT PROFESSOR AT DUKE UNIVERSITY SCHOOL OF MEDICINE AS WELL AS ADJUNCT PROFESSOR
AT DUKE NUS SINGAPORE AND NORTH CAROLINA STATE UNIVERSITY DR CHOW IS THE EDITOR IN CHIEF OF THE
JOURNAL OF BIOPHARMACEUTICAL STATISTICS AND THE CHAPMAN HALL CRC BIOSTATISTICS BOOK SERIES AND
THE AUTHOR OF 28 Books AND oVER 300 METHODOLOGY PAPERS HE WAS ELECTED FELLOW OF THE

AMERICAN STATISTICAL ASSOCIATION IN 1995
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THIS CONTRIBUTED VOLUME PRESENTS AN OVERVIEW OF CONCEPTS METHODS AND APPLICATIONS USED IN
SEVERAL QUANTITATIVE AREAS OF DRUG RESEARCH DEVELOPMENT AND MARKETING CHAPTERS BRING TOGETHER
THE THEORIES AND APPLICATIONS OF VARIOUS DISCIPLINES ALLOWING READERS TO LEARN MORE ABOUT
QUANTITATIVE FIELDS AND TO BETTER RECOGNIZE THE DIFFERENCES BETWEEN THEM BECAUSE IT PROVIDES A
THOROUGH OVERVIEW THIS WILL SERVE AS A SELF CONTAINED RESOURCE FOR READERS INTERESTED IN THE
PHARMACEUTICAL INDUSTRY AND THE QUANTITATIVE METHODS THAT SERVE AS ITS FOUNDATION SPECIFIC
DISCIPLINES COVERED INCLUDE BIOSTATISTICS PHARMACOMETRICS GENOMICS BIOINFORMATICS
PHARMACOEPIDEMIOLOGY COMMERCIAL ANALYTICS OPERATIONAL ANALYTICS QUANTITATIVE METHODS IN
PHARMACEUTICAL RESEARCH AND DEVELOPMENT IS IDEAL FOR UNDERGRADUATE STUDENTS INTERESTED IN LEARNING
ABOUT REAL WORLD APPLICATIONS OF QUANTITATIVE METHODS AND THE POTENTIAL CAREER OPTIONS OPEN TO

THEM IT WILL ALSO BE OF INTEREST TO EXPERTS WORKING IN THESE AREAS

BOOKS COVERING PHARMACEUTICAL SCIENCES COMBINED WITH MATHEMATICS ARE NOT AVAILABLE IN THE MARKET
TO OVERCOME THIS SETBACK THIS BOOK IS AUTHORED IN A DETAILED AND EASY TO UNDERSTAND IN A MANNER
INCORPORATING THE UPDATED INFORMATION CONTAINING THE FOLLOWING FEATURES SYLLABUS PRESCRIBED FOR B
PHARM PHARM D STUDENTS IS COVERED IN DETAIL THE APPLICATION OF PHARMACEUTICAL MATHEMATICS FOR
RESEARCH AND PHARMACOKINETIC EVALUATION PRIME IMPORTANCE IS GIVEN TO THE APPLICATION IN
PHARMACEUTICAL FIELD INTRODUCTION TO SOLVING FACTORIAL DESIGNS PROBLEMS BY MATRIX METHOD MORE

STRESS IS GIVEN ABOUT THE THEIR APPLICATIONS USED IN SOLVING THE PHARMACEUTICAL PROBLEMS

THE PAPERS IN THIS VOLUME REPRESENT A BROAD APPLIED SWATH OF ADVANCED CONTRIBUTIONS TO THE
2015 1CSA GRAYBILL APPLIED STATISTICS SYMPOSIUM OF THE INTERNATIONAL CHINESE STATISTICAL
ASSOCIATION HELD AT COLORADO STATE UNIVERSITY IN FORT COLLINS THE CONTRIBUTIONS COVER TOPICS
THAT RANGE FROM STATISTICAL APPLICATIONS IN BUSINESS AND FINANCE TO APPLICATIONS IN CLINICAL TRIALS
AND BIOMARKER ANALYSIS EACH PAPERS WAS PEER REVIEWED BY AT LEAST TWO REFEREES AND ALSO BY AN
EDITOR THE CONFERENCE WAS ATTENDED BY OVER 400 PARTICIPANTS FROM ACADEMIA INDUSTRY AND

GOVERNMENT AGENCIES AROUND THE WORLD INCLUDING FROM NORTH AMERICA ASIA AND EUROPE

PHARMACY PRACTICE IN DEVELOPING COUNTRIES ACHIEVEMENTS AND CHALLENGES OFFERS A DETAILED REVIEW OF
THE HISTORY AND DEVELOPMENT OF PHARMACY PRACTICE IN DEVELOPING COUNTRIES ACROSS AFRICA ASIA AND
SOUTH AMERICA PHARMACY PRACTICE VARIES SUBSTANTIALLY FROM COUNTRY TO COUNTRY DUE TO
VARIATIONS IN NEEDS AND EXPECTATIONS CULTURE CHALLENGES POLICY REGULATIONS AVAILABLE RESOURCES
AND OTHER FACTORS THIS BOOK FOCUSES ON EACH COUNTRY S STRENGTHS AND ACHIEVEMENTS AS WELL AS
AREAS OF WEAKNESS BARRIERS TO IMPROVEMENT AND CHALLENGES IT SETS OUT TO ESTABLISH A BASELINE FOR
BEST PRACTICES TAKING ALL OF THESE FACTORS INTO ACCOUNT AND OFFERING SOLUTIONS AND OPPORTUNITIES
FOR THE FUTURE THIS BOOK IS A VALUABLE RESOURCE FOR ACADEMICS RESEARCHERS PRACTICING PHARMACISTS

POLICY MAKERS AND STUDENTS INVOLVED IN PHARMACY PRACTICE WORLDWIDE AS IT PROVIDES LESSONS
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LEARNED ON A GLOBAL SCALE AND SEEKS TO ADVANCE THE PHARMACY PROFESSION USES THE LATEST
RESEARCH AND STATISTICS TO DOCUMENT THE HISTORY AND DEVELOPMENT OF PHARMACY PRACTICE IN
DEVELOPING COUNTRIES DESCRIBES CURRENT PRACTICE ACROSS VARIOUS PHARMACY SECTORS TO SUPPLY A
VALUABLE COMPARATIVE ANALYSIS ACROSS COUNTRIES IN AFRICA ASIA EUROPE AND SOUTH AMERICA
HIGHLIGHTS AREAS OF ACHIEVEMENT STRENGTHS UNIQUENESS AND FUTURE OPPORTUNITIES TO PROVIDE A BASIS

FOR LEARNING AND IMPROVEMENT ESTABLISHES A BASELINE FOR BEST PRACTICES AND SOLUTIONS

THIS BOOK CONSTITUTES THE SECOND VOLUME OF INTERVIEWS WITH PROMINENT MATHEMATICIANS AND
MATHEMATICAL SCIENTISTS WHO VISITED THE INSTITUTE FOR MATHEMATICAL SCIENCES NATIONAL UNIVERSITY OF
SINGAPORE FIRST PUBLISHED IN THE INSTITUTE S NEWSLETTER IMPRINTS DURING THE PERIoD 2010 2020 THEY
OFFER GLIMPSES OF AN ESOTERIC UNIVERSE AS VIEWED AND EXPERIENCED BY SOME OF THE LEADING AND
CREATIVE PRACTITIONERS OF THE CRAFT OF MATHEMATICS THE TOPICS COVERED IN THIS VOLUME ARE WIDE
RANGING RUNNING FROM PURE MATHEMATICS LOGIC NUMBER THEORY ALGEBRAIC GEOMETRY TO APPLIED
MATHEMATICS MATHEMATICAL MODELING FLUID DYNAMICS THROUGH PROBABILITY AND STATISTICS MATHEMATICAL
PHYSICS THEORETICAL COMPUTER SCIENCE AND FINANCIAL MATHEMATICS THIS ECLECTIC MIX OF THE ABSTRACT
AND THE CONCRETE SHOULD INTEREST THOSE WHO ARE ENTHRALLED BY THE MYSTIQUE AND POWER OF
MATHEMATICS WHETHER THEY ARE STUDENTS RESEARCHERS OR THE NON SPECIALISTS BY BRIEFLY TRACING THE
PATHS TRAVELED BY THE PIONEERS OF DIFFERENT NATIONAL BACKGROUNDS THE INTERVIEWS ATTEMPT TO PUT A
CULTURAL FACE TO AN INTELLECTUAL ENDEAVOR THAT IS OFTEN PERCEIVED AS DRY AND AUSTERE BY THE
UNINITIATED THEY SHOULD ALSO INTEREST THOSE WHO ARE INTRIGUED BY THE INFLUENCE OF THE ENVIRONMENT
ON THE CREATIVE SPIRIT AND IN PARTICULAR THOSE WHO ARE INTERESTED IN THE PSYCHOLOGY AND HISTORY

OF IDEAS

THIS BOOK SERVES AS A REFERENCE TEXT FOR REGULATORY INDUSTRY AND ACADEMIC STATISTICIANS AND
ALSO A HANDY MANUAL FOR ENTRY LEVEL STATISTICIANS ADDITIONALLY IT AIMS TO STIMULATE ACADEMIC
INTEREST IN THE FIELD OF NONCLINICAL STATISTICS AND PROMOTE THIS AS AN IMPORTANT DISCIPLINE IN ITS
OWN RIGHT THIS TEXT BRINGS TOGETHER FOR THE FIRST TIME IN A SINGLE VOLUME A COMPREHENSIVE SURVEY
OF METHODS IMPORTANT TO THE NONCLINICAL SCIENCE AREAS WITHIN THE PHARMACEUTICAL AND
BIOTECHNOLOGY INDUSTRIES SPECIFICALLY THE DISCOVERY AND TRANSLATIONAL SCIENCES THE SAFETY
TOXIOLOGY SCIENCES AND THE CHEMISTRY MANUFACTURING AND CONTROLS SCIENCES DRUG DISCOVERY AND
DEVELOPMENT IS A LONG AND COSTLY PROCESS MOST DECISIONS IN THE DRUG DEVELOPMENT PROCESS ARE
MADE WITH INCOMPLETE INFORMATION THE DATA IS RIFE WITH UNCERTAINTIES AND HENCE RISKY BY NATURE
THIS IS THEREFORE THE PURVIEW OF STATISTICS AS SUCH THIS BOOK AIMS TO INTRODUCE READERS TO
IMPORTANT STATISTICAL THINKING AND ITS APPLICATION IN THESE NONCLINICAL AREAS THE CHAPTERS PROVIDE
AS APPROPRIATE A SCIENTIFIC BACKGROUND TO THE TOPIC RELEVANT REGULATORY GUIDANCE CURRENT

STATISTICAL PRACTICE AND FURTHER RESEARCH DIRECTIONS
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THIS BOOK BASED ON PUBLISHED STUDIES TAKES A UNIQUE PERSPECTIVE ON THE 30 YEAR COLLAPSE OF
PHARMACEUTICAL INDUSTRY PRODUCTIVITY IN THE SEARCH FOR SMALL MOLECULE MAGIC BULLET INTERVENTIONS
THE RELENTLESS ESCALATION OF INFLATION ADJUSTED COST PER APPROVED MEDICINE IN THE UNITED STATES
FRoM 200 ™MiLLioN IN 1950 7o 1 2 BiLLIoN IN 2010 HAS DRIVEN INDUSTRY GIANTS TO AT BEST SLAVISH
IMITATION IN DRUG DESIGN AND AT WORST ABANDONMENT OF RESEARCH AND EMBRACING OF \WIDESPREAD FRAUD
IN CONSUMER MARKETING THE BOOK ADAPTS FORMALISM ACROSS A NUMBER OF DISCIPLINES TO THE STRATEGY
FOR DESIGN OF MUTILEVEL INTERVENTIONS FOCUSING FIRST ON MOLECULAR CELLULAR AND LARGER SCALE
EXAMPLES AND THEN EXTENDING THE ARGUMENT TO THE SIMPLIFICATIONS PROVIDED BY THE DOMINANT ROLE OF
SOCIAL AND CULTURAL STRUCTURES AND PROCESSES IN INDIVIDUAL AND POPULATION PATTERNS OF HEALTH
AND ILLNESS IN PLACE OF MAGIC BULLETS WE MUST NOW APPLY MAGIC STRATEGIES THAT ACT ACROSS BOTH
THE SCALE AND LEVEL OF ORGANIZATION THIS BOOK PROVIDES AN INTRODUCTORY ROADMAP TO THE NEW

TOOLS THAT WILL BE NEEDED FOR THE DESIGN OF SUCH STRATEGIES A

THIS TEXT TAKES A NOVEL APPROACH THE STYLE IS NOT AS DRY AS OTHER STATISTICS TEXTS AND SO
SHOULD NOT BE INTIMIDATING EVEN TO A RELATIVE NEWCOMER TO THE SUBJECT THE LAYOUT IS EASY TO
NAVIGATE THERE ARE CHAPTER AIMS SUMMARIES AND KEY POINT BOXES THROUGHOUT THE PHARMACEUTICAL
JOURNAL 2008 THIS TEXT IS A CLEAR ACCESSIBLE INTRODUCTION TO THE KEY STATISTICAL TECHNIQUES
EMPLOYED FOR THE ANALYSIS OF DATA WITHIN THIS SUBJECT AREA WRITTEN IN A CONCISE AND LOGICAL
MANNER THE BOOK EXPLAINS WHY STATISTICS ARE NECESSARY AND DISCUSSES THE ISSUES THAT
EXPERIMENTALISTS NEED TO CONSIDER THE READER IS CAREFULLY TAKEN THROUGH THE WHOLE PROCESS FROM
PLANNING AN EXPERIMENT TO INTERPRETING THE RESULTS AVOIDING UNNECESSARY CALCULATION METHODOLOGY
THE MOST COMMONLY USED STATISTICAL METHODS ARE DESCRIBED IN TERMS OF THEIR PURPOSE WHEN THEY
SHOULD BE USED AND WHAT THEY MEAN ONCE THEY HAVE BEEN PERFORMED NUMEROUS EXAMPLES ARE PROVIDED
THROUGHOUT THE TEXT ALL WITHIN A PHARMACEUTICAL CONTEXT WITH KEY POINTS HIGHLIGHTED IN SUMMARY
BOXES TO AID STUDENT UNDERSTANDING ESSENTIAL STATISTICS FOR THE PHARMACEUTICAL SCIENCES TAKES A
NEW AND INNOVATIVE APPROACH TO STATISTICS WITH AN INFORMAL STYLE THAT WILL APPEAL TO THE
READER WHO FINDS STATISTICS A CHALLENGE THIS BOOK IS AN INVALUABLE INTRODUCTION TO STATISTICS FOR
ANY SCIENCE STUDENT IT IS AN ESSENTIAL TEXT FOR STUDENTS TAKING BIOMEDICAL OR PHARMACEUTICAL

BASED SCIENCE DEGREES AND ALSO A USEFUL GUIDE FOR RESEARCHERS

BUILDING ON ITS BEST SELLING PREDECESSORS BASIC STATISTICS AND PHARMACEUTICAL STATISTICAL
APPLICATIONS THIRD EDITION COVERS STATISTICAL TOPICS MOST RELEVANT TO THOSE IN THE PHARMACEUTICAL
INDUSTRY AND PHARMACY PRACTICE IT FOCUSES ON THE FUNDAMENTALS REQUIRED TO UNDERSTAND DESCRIPTIVE
AND INFERENTIAL STATISTICS FOR PROBLEM SOLVING INCORPORATING NEW MATERIAL IN VIRTUALLY EVERY
CHAPTER THIS THIRD EDITION NOW PROVIDES INFORMATION ON SOFTWARE APPLICATIONS TO ASSIST WITH
EVALUATING DATA NEW TO THE THIRD EDITION USE OF EXCEL AND MINITAB FOR PERFORMING STATISTICAL

ANALYSIS DISCUSSIONS OF NONPROBABILITY SAMPLING PROCEDURES DETERMINING IF DATA IS NORMALLY
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DISTRIBUTED EVALUATION OF COVARIANCES AND TESTING FOR PRECISION EQUIVALENCE EXPANDED SECTIONS ON

REGRESSION ANALYSIS CHI SQUARE TESTS TESTS FOR TRENDS WITH ORDINAL DATA AND TESTS RELATED TO

SURVIVAL STATISTICS ADDITIONAL NONPARAMETRIC PROCEDURES INCLUDING THE ONE SIDED SIGN TEST WILCOXON

SIGNED RANKS TEST AND MOOD S MEDIAN TEST WITH THE HELP OF FLOW CHARTS AND TABLES THE AUTHOR

DISPELS SOME OF THE ANXIETY ASSOCIATED WITH USING BASIC STATISTICAL TESTS IN THE PHARMACY

PROFESSION AND HELPS READERS CORRECTLY INTERPRET THEIR RESULTS USING STATISTICAL SOFTWARE THROUGH

THE TEXT S WORKED OUT EXAMPLES READERS BETTER UNDERSTAND HOW THE MATHEMATICS WORKS THE LOGIC

BEHIND MANY OF THE EQUATIONS AND THE TESTS OUTCOMES

OFFERS A COMPREHENSIVE UNIFIED PRESENTATION OF STATISTICAL DESIGNS AND METHODS OF ANALYSIS FOR ALL

STAGES OF PHARMACEUTICAL DEVELOPMENT EMPHASIZING BIOPHARMACEUTICAL APPLICATIONS AND DEMONSTRATING

STATISTICAL TECHNIQUES WITH REAL WORLD EXAMPLES

RECOGNIZING THE WAY WAYS TO GET THIS BOOK
PHARMACEUTICAL MATHEMATICS BIOSTATISTICS IS
ADDITIONALLY USEFUL. YOU HAVE REMAINED IN RIGHT
SITE TO START GETTING THIS INFO. ACQUIRE THE
PHARMACEUTICAL MATHEMATICS BIOSTATISTICS
PARTNER THAT WE HAVE THE FUNDS FOR HERE AND
CHECK OUT THE LINK. YOU COULD PURCHASE GUIDE
PHARMACEUTICAL MATHEMATICS BIOSTATISTICS OR
GET IT AS SOON AS FEASIBLE. YOU COULD SPEEDILY
DOWNLOAD THIS PHARMACEUTICAL MATHEMATICS
BIOSTATISTICS AFTER GETTING DEAL. SO, GONE YOU
REQUIRE THE BOOKS SWIFTLY, YOU CAN STRAIGHT
GET IT. |TS THEREFORE NO QUESTION SIMPLE AND IN
VIEW OF THAT FATS, ISNT IT? YOU HAVE TO

FAVOR TO IN THIS AERATE

1. WHAT IS A PHARMACEUTICAL MATHEMATICS
BiosTATIsTICS PDF? A PDF (PorTABLE DOCUMENT
FORMAT) IS A FILE FORMAT DEVELOPED BY ADOBE THAT
PRESERVES THE LAYOUT AND FORMATTING OF A
DOCUMENT, REGARDLESS OF THE SOFTWARE, HARDWARE,

OR OPERATING SYSTEM USED TO VIEW OR PRINT IT.

2. How po | CREATE A PHARMACEUTICAL MATHEMATICS

BiosTATISTICS PDF? THERE ARE SEVERAL WAYS TO

CREATE A PDF:

. USE SOFTWARE LIKE ADOBE ACROBAT, MICROSOFT

WorD, oR GooGLE Docs, WHICH OFTEN HAVE BUILT-IN
PDF crReaTION TooLs. PRINT To PDF: ManY
APPLICATIONS AND OPERATING SYSTEMS HAVE A “PRINT
To PDF” OPTION THAT ALLOWS YOU TO SAVE A
DOCUMENT AS A PDF FILE INSTEAD OF PRINTING IT ON
PAPER. ONLINE CONVERTERS: THERE ARE VARIOUS ONLINE
TOOLS THAT CAN CONVERT DIFFERENT FILE TYPES TO

PDF.

. How po | ebiT A PHARMACEUTICAL MATHEMATICS

BiosTATISTICS PDF? EDITING A PDF CAN BE DONE WITH
SOFTWARE LIKE ADOBE ACROBAT, WHICH ALLOWS DIRECT
EDITING OF TEXT, IMAGES, AND OTHER ELEMENTS WITHIN
THE PDF. SoMe FRee TooLs, LIKE PDFEscAPE or

SMALLPDF/ ALSO OFFER BASIC EDITING CAPABILITIES.

. How po | coNVERT A PHARMACEUTICAL MATHEMATICS

BiosTATISTICS PDF TO ANOTHER FILE FORMAT? THERE
ARE MULTIPLE WAYS TO CONVERT A PDF TO ANOTHER

FORMAT:

. USE ONLINE CONVERTERS LIKE SMALLPDF, ZAMZAR, OR

ADOBE ACROBATS EXPORT FEATURE TO CONVERT PDFs
TO FORMATS LIKE WorD, ExceL, JPEG, ETC. SOFTWARE
LIKE ADOBE ACROBAT, MICROSOFT WORD, OR OTHER

PDF EDITORS MAY HAVE OPTIONS TO EXPORT OR SAVE
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PDFs IN DIFFERENT FORMATS.

7. How po | PASSWORD-PROTECT A PHARMACEUTICAL
MATHEMATICS BlosTATISTICS PDF? MosT PDF eDITING
SOFTWARE ALLOWS YOU TO ADD PASSWORD
PROTECTION. IN ADOBE ACROBAT, FOR INSTANCE, YOU
cAN Go To "“FILE” -> "ProperTIes” -> “SecuriTY” To
SET A PASSWORD TO RESTRICT ACCESS OR EDITING

CAPABILITIES.

8. ARE THERE ANY FREE ALTERNATIVES TO ADOBE ACROBAT
FOR WORKING WITH PDFsP YES, THERE ARE MANY FREE

ALTERNATIVES FOR WORKING WITH PDFs, sucH As:

9. LiBreOFFICE: OFrFers PDF EDITING FEATURES. PDFsaM:
ALLOWS SPLITTING, MERGING, AND EDITING PDFs. FoxiT
ReADER: ProVIDES BASIC PDF VIEWING AND EDITING

CAPABILITIES.

10. How po | compress A PDF FILEP YOuU CAN USE ONLINE
TOOLS LIKE SMALLPDF, ILoVvePDF, or DEskToOP
SOFTWARE LIKE ADOBE ACROBAT TO COMPRESS PDF
FILES WITHOUT SIGNIFICANT QUALITY LOSS. COMPRESSION
REDUCES THE FILE SIZE, MAKING IT EASIER TO SHARE AND

DOWNLOAD.

11. CaN | FiILL ouT ForMS IN A PDF FiLE? YES, MosT PDF
VIEWERS/EDITORS LIKE ADOBE ACROBAT, PREVIEW (ON
MAC), OR VARIOUS ONLINE TOOLS ALLOW YOU TO FILL
OUT FORMS IN PDF FILES BY SELECTING TEXT FIELDS AND

ENTERING INFORMATION.

12. ARE THERE ANY RESTRICTIONS WHEN WORKING WITH
PDFs? SoMe PDFS MIGHT HAVE RESTRICTIONS SET BY
THEIR CREATOR, SUCH AS PASSWORD PROTECTION, EDITING
RESTRICTIONS, OR PRINT RESTRICTIONS. BREAKING THESE
RESTRICTIONS MIGHT REQUIRE SPECIFIC SOFTWARE OR
TOOLS, WHICH MAY OR MAY NOT BE LEGAL DEPENDING ON

THE CIRCUMSTANCES AND LOCAL LAWS.

INTRODUCTION

THE DIGITAL AGE HAS REVOLUTIONIZED THE WAY WE
READ, MAKING BOOKS MORE ACCESSIBLE THAN EVER.
WITH THE RISE OF EBOOKS, READERS CAN NOW

CARRY ENTIRE LIBRARIES IN THEIR POCKETS. AMONG

THE VARIOUS SOURCES FOR EBOOKS, FREE EBOOK
SITES HAVE EMERGED AS A POPULAR CHOICE. THESE
SITES OFFER A TREASURE TROVE OF KNOWLEDGE AND
ENTERTAINMENT WITHOUT THE COST. BUT WHAT
MAKES THESE SITES SO VALUABLE, AND WHERE CAN
YOU FIND THE BEST ONES? LET'S DIVE INTO THE

WORLD OF FREE EBOOK SITES.

BeNeriTs oF FrRee EBook SITES

WHEN IT COMES TO READING, FREE EBOOK SITES

OFFER NUMEROUS ADVANTAGES.

CosT SAVINGS

FIRST AND FOREMOST, THEY SAVE YOU MONEY.
BUYING BOOKS CAN BE EXPENSIVE, ESPECIALLY IF
YOU'RE AN AVID READER. FREE EBOOK SITES ALLOW
YOU TO ACCESS A VAST ARRAY OF BOOKS

WITHOUT SPENDING A DIME.

ACCESSIBILITY

THESE SITES ALSO ENHANCE ACCESSIBILITY. WHETHER
YOU'RE AT HOME, ON THE GO, OR HALFWAY AROUND
THE WORLD, YOU CAN ACCESS YOUR FAVORITE

TITLES ANYTIME, ANYWHERE, PROVIDED YOU HAVE AN

INTERNET CONNECTION.

VARIETY oF CHOICES

MOREOVER, THE VARIETY OF CHOICES AVAILABLE IS
ASTOUNDING. FROM CLASSIC LITERATURE TO
CONTEMPORARY NOVELS, ACADEMIC TEXTS TO
CHILDREN'S BOOKS, FREE EBOOK SITES COVER ALL

GENRES AND INTERESTS.
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Top Free EBook SITES

THERE ARE COUNTLESS FREE EBOOK SITES, BUT A
FEW STAND OUT FOR THEIR QUALITY AND RANGE OF

OFFERINGS.

ProjecT GUTENBERG

PrROJECT GUTENBERG IS A PIONEER IN OFFERING FREE
EBooks. WITH over 60,000 TITLES, THIS SITE
PROVIDES A WEALTH OF CLASSIC LITERATURE IN THE

PUBLIC DOMAIN.

OPEN LIBRARY

OPEN LIBRARY AIMS TO HAVE A WEBPAGE FOR EVERY
BOOK EVER PUBLISHED. |T OFFERS MILLIONS OF FREE
EBOOKS, MAKING IT A FANTASTIC RESOURCE FOR

READERS.

GooGLE Books

GOOGLE BOOKS ALLOWS USERS TO SEARCH AND
PREVIEW MILLIONS OF BOOKS FROM LIBRARIES AND
PUBLISHERS WORLDWIDE. W/HILE NOT ALL BOOKS ARE

AVAILABLE FOR FREE, MANY ARE.

MANYBooks

MANYBOOKS OFFERS A LARGE SELECTION OF FREE
EBOOKS IN VARIOUS GENRES. THE SITE IS USER-

FRIENDLY AND OFFERS BOOKS IN MULTIPLE FORMATS.

BookBoon

BookBOON SPECIALIZES IN FREE TEXTBOOKS AND
BUSINESS BOOKS, MAKING IT AN EXCELLENT RESOURCE

FOR STUDENTS AND PROFESSIONALS.
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How To DownNLoAD EBookS SAFELY

DOWNLOADING EBOOKS SAFELY IS CRUCIAL TO AVOID

PIRATED CONTENT AND PROTECT YOUR DEVICES.

AVOIDING PIRATED CONTENT

STICK TO REPUTABLE SITES TO ENSURE YOU'RE NOT
DOWNLOADING PIRATED CONTENT. PIRATED EBOOKS
NOT ONLY HARM AUTHORS AND PUBLISHERS BUT CAN

ALSO POSE SECURITY RISKS.

ENSURING DeVICE SAFETY

ALWAYS USE ANTIVIRUS SOFTWARE AND KEEP YOUR
DEVICES UPDATED TO PROTECT AGAINST MALWARE

THAT CAN BE HIDDEN IN DOWNLOADED FILES.

LecaL CONSIDERATIONS

BE AWARE OF THE LEGAL CONSIDERATIONS WHEN
DOWNLOADING EBOOKS. ENSURE THE SITE HAS THE
RIGHT TO DISTRIBUTE THE BOOK AND THAT YOU'RE

NOT VIOLATING COPYRIGHT LAWS.

UsING Free EBook SITES FOR EDUCATION

FREE EBOOK SITES ARE INVALUABLE FOR EDUCATIONAL

PURPOSES.

ACADEMIC RESOURCES

SITEs LIKE ProjecT GUTENBERG AND OPEN LIBRARY
OFFER NUMEROUS ACADEMIC RESOURCES, INCLUDING

TEXTBOOKS AND SCHOLARLY ARTICLES.

LEARNING NEW SKILLS

YouU CAN ALSO FIND BOOKS ON VARIOUS SKILLS,

FROM COOKING TO PROGRAMMING, MAKING THESE SITES
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GREAT FOR PERSONAL DEVELOPMENT.

SUPPORTING HOMESCHOOLING

FOR HOMESCHOOLING PARENTS, FREE EBOOK SITES
PROVIDE A WEALTH OF EDUCATIONAL MATERIALS FOR

DIFFERENT GRADE LEVELS AND SUBJECTS.

GENRES AVAILABLE ON Free EBook SITES

THE DIVERSITY OF GENRES AVAILABLE ON FREE EBOOK

SITES ENSURES THERE'S SOMETHING FOR EVERYONE.

FicTion

FROM TIMELESS CLASSICS TO CONTEMPORARY
BESTSELLERS, THE FICTION SECTION IS BRIMMING WITH

OPTIONS.

Non-FicTion

NON-FICTION ENTHUSIASTS CAN FIND BIOGRAPHIES,

SELF-HELP BOOKS, HISTORICAL TEXTS, AND MORE.

TexTBOOKS

STUDENTS CAN ACCESS TEXTBOOKS ON A WIDE
RANGE OF SUBJECTS, HELPING REDUCE THE FINANCIAL

BURDEN OF EDUCATION.

CHILDREN'S Books

PARENTS AND TEACHERS CAN FIND A PLETHORA OF
CHILDREN'S BOOKS, FROM PICTURE BOOKS TO YOUNG

ADULT NOVELS.

ACCESSIBILITY FEATURES oF EBOOK SITES

EBOOK SITES OFTEN COME WITH FEATURES THAT

ENHANCE ACCESSIBILITY.
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AuploBook OPTIONS

MANY SITES OFFER AUDIOBOOKS, WHICH ARE GREAT

FOR THOSE WHO PREFER LISTENING TO READING.

ADJUSTABLE FONT Sizes

YOU CAN ADJUST THE FONT SIZE TO SUIT YOUR
READING COMFORT, MAKING IT EASIER FOR THOSE

WITH VISUAL IMPAIRMENTS.

TexT-To-SpeecH CAPABILITIES

TEXT-TO-SPEECH FEATURES CAN CONVERT WRITTEN
TEXT INTO AUDIO, PROVIDING AN ALTERNATIVE WAY

TO ENJOY BOOKS.

Tips FOR MAXIMIZING YOUR EBOOK

EXPERIENCE

To MAKE THE MOST OUT OF YOUR EBOOK READING

EXPERIENCE, CONSIDER THESE TIPS.

CHoOSING THE RIGHT DeviICE

\WHETHER IT'S A TABLET, AN E-READER, OR A
SMARTPHONE, CHOOSE A DEVICE THAT OFFERS A

COMFORTABLE READING EXPERIENCE FOR YOU.

ORrGANIZING YOUR EBOOK LIBRARY

USE TOOLS AND APPS TO ORGANIZE YOUR EBOOK
COLLECTION, MAKING IT EASY TO FIND AND ACCESS

YOUR FAVORITE TITLES.

SYNCING Across DEevICES

MANY EBOOK PLATFORMS ALLOW YOU TO SYNC
YOUR LIBRARY ACROSS MULTIPLE DEVICES, SO YOU

CAN PICK UP RIGHT WHERE YOU LEFT OFF, NO
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MATTER WHICH DEVICE YOU'RE USING.

CHALLENGES AND LIMITATIONS

DESPITE THE BENEFITS, FREE EBOOK SITES COME WITH

CHALLENGES AND LIMITATIONS.

QUALITY AND AVAILABILITY OF TITLES

NOT ALL BOOKS ARE AVAILABLE FOR FREE, AND
SOMETIMES THE QUALITY OF THE DIGITAL COPY CAN

BE POOR.

DiGITAL RIGHTS MANAGEMENT (DRM)

DRM CAN RESTRICT HOW YOU USE THE EBOOKS YOU
DOWNLOAD, LIMITING SHARING AND TRANSFERRING

BET\WEEN DEVICES.

INTERNET DEPENDENCY

ACCESSING AND DOWNLOADING EBOOKS REQUIRES AN
INTERNET CONNECTION, WHICH CAN BE A LIMITATION IN

AREAS WITH POOR CONNECTIVITY.

FuTure oF Free EBook SITES

THE FUTURE LOOKS PROMISING FOR FREE EBOOK SITES

AS TECHNOLOGY CONTINUES TO ADVANCE.

TeECHNOLOGICAL ADVANCES

IMPROVEMENTS IN TECHNOLOGY WILL LIKELY MAKE
ACCESSING AND READING EBOOKS EVEN MORE SEAMLESS

AND ENJOYABLE.

ExXPANDING ACCESS

EFFORTS TO EXPAND INTERNET ACCESS GLOBALLY
WILL HELP MORE PEOPLE BENEFIT FROM FREE EBOOK

SITES.
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RoLE IN EDUCATION

AS EDUCATIONAL RESOURCES BECOME MORE DIGITIZED,
FREE EBOOK SITES WILL PLAY AN INCREASINGLY VITAL

ROLE IN LEARNING.

CoNCLUSION

IN SUMMARY, FREE EBOOK SITES OFFER AN INCREDIBLE
OPPORTUNITY TO ACCESS A WIDE RANGE OF BOOKS
WITHOUT THE FINANCIAL BURDEN. THEY ARE
INVALUABLE RESOURCES FOR READERS OF ALL AGES
AND INTERESTS, PROVIDING EDUCATIONAL MATERIALS,
ENTERTAINMENT, AND ACCESSIBILITY FEATURES. So
WHY NOT EXPLORE THESE SITES AND DISCOVER THE

WEALTH OF KNOWLEDGE THEY OFFER?

FAQs

ARE FREE EBOOK SITES LEGAL? YES, MOST FREE
EBOOK SITES ARE LEGAL. THEY TYPICALLY OFFER
BOOKS THAT ARE IN THE PUBLIC DOMAIN OR HAVE
THE RIGHTS TO DISTRIBUTE THEM. How DO | kNOwW
IF AN EBOOK SITE IS SAFEP STICK TO WELL-KNOWN
AND REPUTABLE SITES LIKE PROJECT GUTENBERG, OPEN
LiBRARY, AND GOOGLE Books. CHECK REVIEWS AND
ENSURE THE SITE HAS PROPER SECURITY MEASURES.
CAN | DOWNLOAD EBOOKS TO ANY DEVICE? MoST
FREE EBOOK SITES OFFER DOWNLOADS IN MULTIPLE
FORMATS, MAKING THEM COMPATIBLE WITH VARIOUS
DEVICES LIKE E-READERS, TABLETS, AND SMARTPHONES.
Do FREE EBOOK SITES OFFER AUDIOBOOKS? MANY
FREE EBOOK SITES OFFER AUDIOBOOKS, WHICH ARE
PERFECT FOR THOSE WHO PREFER LISTENING TO THEIR
BOOKS. How CAN | SUPPORT AUTHORS IF | USE FREE
EBOOK SITES? YOU CAN SUPPORT AUTHORS BY
PURCHASING THEIR BOOKS WHEN POSSIBLE, LEAVING

REVIEWS, AND SHARING THEIR WORK WITH OTHERS.
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