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  This book is designed to provide you with a set of tools that can and should be readily applied to solve certain kinds of problems. Although there are several ways in which the subject of social statistics might be introduced, we have selected the approach that is the most practical . Obviously, this is not because it is the only way or even because it is somehow the “best” way. Rather, it is because this approach will help you to see clearly and immediately why and how you can benefit from learning the concepts, principles, and techniques that are presented.


  Even while you are taking your first course in statistics, you will be able to use what you are learning here in other classes in which you are enrolled this semester. These classes might be in sociology, in another one of the social science disciplines, or in other fields. Knowledge of basic statistics will serve you well in more advanced courses in social science and in graduate studies if you choose to go on after your bachelor’s degree. Your research reports and term papers will reflect a more mature grasp of the strengths and the limitations of the scientific method, and of what one can (or cannot) “prove” with factual observations. On a more general level, your reasoning powers will become more orderly and more disciplined than they might otherwise have been. Ultimately, the lessons learned from a practical introduction to statistics such as this will serve you well in getting a job in any of several professions and in doing good, effective work after you are hired.


  The “applying” part of the title of this book is reflected in several small ways and in two major themes that run throughout the chapters that follow. One of these focuses on how we use social statistics with the personal computer (PC). The second focuses on how applied sociologists and other practicing social scientists apply statistics in their assessment research, evaluation studies, community organizing, and various types of consulting for governments, nonprofit organizations, and businesses. The next few pages introduce these two themes and discuss how they are integrated with the basic principles and techniques of social statistics.


  Statistics for Sociologists1


  The Origins of Sociology and Modern Statistics


  One could argue almost endlessly about who the founder of sociology was. A major reason why this question is difficult to resolve is that sociology did not have one inventor. Rather, several scholars in various parts of the world developed the elements of the discipline over the course of centuries. However, if we had to select the person most often identified as the first “true” sociologist, it would be Auguste Comte (born in Montpellier, France, 1798, and died in Paris, 1857).


  Comte is accorded this place in intellectual history partly because he invented the term ( sociologie in French). But his fame is also the result of the set of principles he summarized, which have endured as the foundation of the field to this day. These are:


  
    	The scientific study of human relationships and the application of the results of this study to improve the human condition are necessary components of contemporary society. As in any other scientific field, the truths of sociology must ultimately be based on careful observation of relevant phenomena. What we observe (see, hear, etc.), not what we deduce or wish was the case, forms the raw material of sociological thinking. Following his teacher, Henri Saint-Simon, Comte referred to this doctrine of “seeing is believing” as positivism— another of his concepts still in use.



    	In contrast to psychology and biographical research, the focus of sociology is not on individuals as such but on aggregates: relationships (e.g., friendships, buyers and sellers), families and other groups, organizations, institutions, and societies. This is not to deny the importance of individuals, for they obviously are the participants in relationships, members of families, etc. However, specific friendships come and go, family members die and new ones are born, organizations experience turnover, yet the aggregate forms endure. In an important sense, there are no lone individuals in this world: all of us are defined by and act within the framework of aggregates. Thus, to understand humanity in an authentic scientific manner, we must understand the aggregate level of behavior.



    	Human behavior and experience at the aggregate level are exceedingly complex compared to the objects of study of other scientific fields. Numerous, sometimes enormously many, variables affect how we relate to one another, from two-person interactions ( dyads ) to international relations. Also, unlike the phenomena studied by other sciences, humans in the aggregate set goals, act with intentions, and make and execute plans—granted, often without much success and with frequent unintended outcomes. This means that the social world is shaped by a combination of physical, biological, psychological, and environmental forces, but also by behavior motivated by the goal of affecting the shape of the social world. This fact underlies Herbert Spencer’s invention of the term superorganic . This concept indicates that the principles that govern sociocultural phenomena include but also extend beyond the principles that govern other biological phenomena.



    	As in other sciences, those who study superorganic matters need a common language. This language must be universal in scope, it must avoid ambiguity, it must be precise, and it must facilitate inductive as well as deductive thinking. In brief, this common language must be mathematical.


  


  If we ask what mathematical language deals most effectively (1) with truths based on observation, (2) at the aggregate level, and (3) with highly complex phenomena, the answer clearly is statistics . As Comte was living during an era of significant breakthroughs in mathematics, especially in probability theory and statistics, he viewed these fields as the most appropriate tools for sociological discourse. In recognition of this, he first called his new “positive science” social physics . However, he settled on sociology because “social physics” had been popularized by the Belgian statistician and sociologist Adolphe Quetelet (1796–1874; figure 1.1). As the Collier Encyclopedia notes, Quetelet


  
    developed many of the rules governing modern census taking and stimulated statistical activity in other countries. Applying statistics to social phenomena, he developed the concept of the ‘average man’ and established the theoretical foundations for the use of statistics in social physics or, as it is now known, sociology. Thus, he is considered by many to be the founder of modern quantitative social science.

  


  Comte and Quetelet are two of the best-known founders to appreciate the fact that scientific sociology and statistics are closely related. However, in their age as in ours, this observation has been made and demonstrated by many researchers (in both fields). This book presents another illustration of the strong ties between statistics and sociology. We are not merely applying statistics to sociological examples, although there is much of this as well. Rather, we demonstrate that many of the key sociological issues of today—public sociology, civil society, sexualities, social inequality—are also, at root, statistical issues. That is, they are capable of formulation in statistical terms and they can be better understood through the use of statistical techniques.


  Using Social Statistics with the Personal Computer


  When the digital computer began to be used for business and educational applications in the years following World War II, it became clear to statisticians that a new era had dawned on their field. As you will soon see, many of the formulas employed to calculate statistical measures are quite simple in appearance, and they are also easy to understand once they are explained. However, when the number of units 2 to which these formulas are applied is large (in some cases even 10 or more is large), computation even with a good desktop calculator could be long, tedious, and prone to error. The mainframe computer introduced in the postwar era was ideal for such number crunching. The increased capacity to perform many repetitive calculations relatively quickly allowed social statisticians to work with larger and larger samples. In addition, it allowed them to test established theories and principles that had been developed prior to the computer era in experiments that used only a small and (what was then) a manageable number of cases.
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  The Origins of Statistical Computing


  The development of computer-oriented techniques of data analysis occurred in conjunction with the evolution of computer hardware. In the late 1950s, still during the mainframe-only era, a few programming languages were created that were in some respects the precursors of the codes used today. One of special interest to statisticians is FORTRAN (for “FORmula TRANslator”). This language, invented in 1959, is well suited to handling large databases and calculating all of the statistical measures discussed in this book: sums, averages, correlations, frequency distributions, crosstabs, and the like. 3 Several of FORTRAN’s features led programmers to experiment with what we now term “packages.” These are program-like languages that are compiled on a FORTRAN base (or a similar language) but that allow the user to write commands and to input data directly. By far the most widely used of these packages among sociologists and other social scientists is IBM–SPSS, which was known until 2009 as SPSS Ò (originally Statistical Package for the Social Sciences), produced by SPSS, Inc., based in Chicago and having a web site at http://www.spss.com. PASW began as mainframe software that quickly caught on among computer-oriented social researchers because of its ease and its repertoire of commands that fit well with the ongoing interests of users. Since the 1960s, it has served to teach uncounted hundreds of thousands of students (and many of their teachers) how to employ the computer in quantitative research. (As of October 2009, SPSS, Inc., was acquired by IBM, motivating the name change to PASW and a new advertising emphasis on the use of the software to support business decision making.) By the late 1980s, statistical computer applications, and SPSS in particular, had made the transition to the PC. SPSS-PC, now known as IBM–SPSS and available for Microsoft Windows, Macintosh, and Linux, is a powerful, easy-to-use package that has turned a task that once required a thick manual and some ingenuity to decipher it into a point-and-click operation. The computer applications presented in this book are all geared to recent SPSS versions.


  The Fundamentals of Statistical Computing


  Most of the chapters of Applying Social Statistics include an IBM–SPSS application in the Study Guide that accompanies this book, for a total of 11 in all. Each application uses SPSS-PC, version 14.0 or later, and one or more of the data files included with the software. Topics and the corresponding chapters are:


  Chapter 2: Opening a Data File, Sampling, and Comparing Two Data Files

  Chapter 3: Creating Your Own Data File

  Chapter 4: FREQUENCY and CROSSTABS Commands

  Chapter 6: Central Tendency and Variability

  Chapter 7: Sampling and Sampling Distributions

  Chapter 8: Finding and Using Confidence Intervals

  Chapter 10: Two-Sample t -Tests

  Chapter 11: ONE WAY Analysis of Variance

  Chapter 12: Chi-square, Confidence Intervals and Differences of Proportions, and Spearman’s Rank-Order Correlation

  Chapter 13: Correlation

  Chapter 14: Regression


  Social Statistics in Application


  Until the early 1980s, few people thought of majoring in sociology or related social science disciplines as preparation for a nonacademic occupation. Rather, students and instructors alike viewed a B.A. in sociology, political science, anthropology, etc., as essentially a basic studies degree with no particular career focus. It was expected that a small minority of B.A. holders in these fields would continue with graduate studies and eventually earn a Ph.D. This, in turn, would lead to a career of conducting research and teaching at the college or university level. Most undergraduate majors would, however, end up doing something that had no direct ties to sociology; the rest would find themselves teaching college-level sociology and perpetuating the pattern.


  Since that time, much has changed. Increasingly many opportunities now exist for graduates with a bachelor’s or master’s degree in sociology and related disciplines to apply outside of academe the skills they have acquired. Professional organizations dedicated to promoting application have been created and are actively involved in changing the teaching philosophies and the public images of social science. Their goal is to make it clear that one can “do something” with a degree in one of these fields other than teach it. Two of the most important of these organizations are the Association for Applied and Clinical Sociology (AACS) and the Sociological Practice Section of the American Sociological Association (SP-ASA). 4 To emphasize how social statistics is used in solving real-world problems, this book discusses the work of these and similar organizations and their members at several points. In particular, each chapter includes one or two case studies based on the publications of AACS that illustrate the chapter’s main concepts or techniques in practice .


  These studies and other aspects of this book that are application-focused will make it clear that one of the most valuable skills that an undergraduate degree in sociology or a related social science offers is the ability to understand statistical reports and to perform basic statistical operations, especially with SPSS. Unlike many of the other social science courses required for a degree, in fact unlike most other courses regardless of the discipline, basic social statistics provides skills that can immediately be added to one’s résumé and pay off on the job market. Although it remains difficult for a graduate to find a job as a “sociologist,” or a “political scientist,” employers are very interested in someone who can fit the requirements of a “statistical analyst,” a “statistical report writer,” or an “SPSS statistical programmer.” Of course, neither this book nor any introductory statistics course can make one an expert in such fields. But they can give you a considerable head start in becoming an expert on the job and/or with continuing technical training.


  By way of illustrating how social statistics can be used in practical contexts, each chapter includes “Solution-Centered Applications” that accompany each of the main principles and techniques introduced in the text. These are drawn from actual projects on which applied sociologists have worked during the past few years. They were provided by some of the leading practitioners in the field: Robert A. Dentler, William J. Hauser, AnnMarie Scarisbrick Hauser, Stephen F. Steele, Roger Straus, William DuBois, R. Dean Wright, and Richard E. Stephens. The authors and titles of these books are listed at the end of this chapter, and full citations are included in the reference section following Chapter 15. 5 You are expected to give some careful thought to each of these projects, to carry each out with the statistical tools that are provided in the text, and to write a brief report on each. As you work toward achieving these goals, it will become obvious that social statistics is meant to be applied , and you will better appreciate how it can provide a very useful set of skills for solving real-world problems.


  The Limits of Statistical Sociology


  Statistics clearly plays a central role in sociology, especially in applied sociology. Yet it cannot substitute for well-developed theory, careful data collection, and old-fashioned hard work. A debate has been going on since the middle of the twentieth century between sociologists who are strongly committed to quantitative methods and computer application, on one side, and others who believe that such a commitment has led the field astray. The latter faction has argued that statistics is in danger of becoming a substitute for good sociology.


  As with most other debates of this type, a middle ground does exist. It is not always appropriate to conduct research with quantitative variables that are susceptible to statistical analysis using SPSS or similar software. Whether such techniques are applicable depends on the problem at hand, the specific groups and individuals who are the subjects of the research, the availability of previously collected data, and numerous other factors. At the same time, quantitative research in sociology does have many advantages, including precision of findings and economy of presentation. Thus, statistical applications have a place, and an important place. In some respects they are a necessary part of the enterprise. But statistics is only one part of the enterprise. It may often be necessary, but it is not a sufficient basis for doing good sociology.


  In Box 1.1 is an excerpt from an essay by William Foote Whyte about the limits of statistical, computer-assisted sociology. Whyte was a pioneer in participant observation research, made famous by his study of a Boston neighborhood, Street Corner Society (Whyte, 1955).


  Looking Ahead


  Now that we have outlined the main ways in which this is a first course in applied statistics, the next step is to get down to the business of examining the kinds of things you can expect to encounter as you learn. In this spirit, Chapter 2 turns to an overview of the field that includes basic definitions, a discussion of the relationship between statistics and the scientific method, and a close look at the processes of observation and measurement. At times, we may find ourselves deeply involved in technical details, which is to be expected in a course such as this. If this does occur and you find yourself asking, “What is this all for?” it will help to remember the preceding overviews of IBM–SPSS and applied social science. This might also be a good time to explore the IBM–SPSS exercises and the solution-centered projects provided at the end of most of the chapters. Although these aspects of the book may not always help to make every detail perfectly clear, they will allow you to see the larger picture and to make better sense of the place of the smaller details in it.
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      This section discusses the contexts in which the tools and techniques of social statistics are applied. The several topics covered here are meant to answer in advance many of the questions that are likely to arise as the details of descriptive and inductive statistics are introduced: What is statistics? Why is the field increasingly viewed as a necessary part of an undergraduate education? What is its relationship to the scientific method? What are the basic concepts in the field?



      In addressing these concerns, the material is divided into two parts. The first, to which Chapter 2 is devoted, is the more philosophically and methodologically oriented. For many readers, this will be more of a review of principles presented in other courses, including courses on the philosophy of science and social research methods, than the presentation of entirely new ideas. Yet, even for those of you who are familiar with concepts such as theory , sample , hypothesis , and variable , this is likely to be your first encounter with the specific roles that these play in statistical applications.


      Chapter 3 focuses on the fundamentals of scientific observation. Beginning with a closer look at variables (the topic with which Chapter 2 ends), the discussion is guided by three main sets of learning objectives: (1) to become familiar with the notion of data and the related concept of information, (2) to understand how measurement is applied to observations and data, and (3) to learn how data are collected. With these goals achieved, the connections among the other concepts and techniques presented throughout this book—up to and including those in the last chapter—should be clear and easy to grasp.


      A course in statistics, like a course in language or music, is highly cumulative. Every idea builds on every other. It is true that if one falls behind in such a course, it is difficult to catch up. Yet it is also true that if one does attain a good grasp of earlier material, there are few “surprises” later on. Every new concept or principle is related to something else learned earlier. It is with this in mind that the chapters in this section are meant to be truly a foundation for what is to follow.
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  You are about to embark on your first course in social statistics, and most likely your first course in any kind of statistics. Based on that assumption, this chapter is designed to provide you with an overview of the portion of the field covered in this book. As mentioned in the introductory chapter, our primary interest is in application: how and why the principles and techniques we discuss are used in research, in planning, in program evaluation, and in many other contexts. This means that we will not be especially concerned about methods for deriving the equations and formulas we use or with certain refinements of the techniques we introduce. Such an emphasis should not suggest that these more technical matters are unimportant, for they are very important in the larger scheme of things. But because a one-semester course cannot do everything, we have decided to stress those aspects that will be immediately relevant to your future studies in sociology, political science, and related fields and, most important, to everyday life.


  The applied spirit is reflected in this chapter, which consists of three main sections, beginning with the more general topics and ending with the more specific ones. The first section discusses the term statistics itself. Here we see that the term (and the field itself) extends surprisingly far back into history. We also note that, even today, it has not just one meaning but several.


  The next section focuses on the role played by statistics in the scientific method, with an emphasis on understanding the method as a type of inductive thinking. Induction, the orderly process of going beyond what is immediately observed, is one of the two major functions of statistics in science. It is sometimes referred to as “inferential” or “decision-making” statistics.


  We then conclude with a look at the other main function of statistics: description —communicating to others what we observe. In this context, the key elements of descriptive statistics are introduced and defined: units, samples, and variables. These elements determine the specific fields and subject areas of statistical application, such as engineering statistics, biostatistics, and—as in our case—social statistics. Although every field employs the same basic procedures and rules, some use them to understand physical forces, some are more concerned with life processes, and others with human relationships. The examination of variables that begins in this latter section continues in greater detail in Chapter 3.


  What Is/Are Statistics?


  Perhaps you have read or heard the word statistics, been reminded of the word status or state, and wondered whether there is a connection. The answer is, yes; all three words have the same Latin root, status , meaning “how affairs stand.” The name of the field that today is known as statistics (which has the Greek endings - ist - and - ic ) still refers to that meaning as the science that informs us about the status of situations, phenomena, or events of interest. According to Webster’s International Dictionary, 2nd ed., statistics is “(1) a science dealing with the collection, analysis, presentation, and interpretation of masses of numerical data.” That, I think, is a fair catalog of the things you will be learning about this semester: collection, analysis, presentation, and interpretation.


  Of course, understanding the word state in its political sense, the connection might also suggest that statisticians are especially concerned with government data. 1 This is certainly true to an extent, because the kinds of data collected by governments, such as census findings, are especially appropriate for statistical treatment. In fact, we will collect and analyze data from the United States and other national censuses at several points in the following chapters. However, this connection is after the fact, so to speak; it is not part of the original meaning of statistics, which is far broader and could apply to any kind of data.


  You may also have wondered why the word statistics is always in plural form, like the names of other sciences such as economics, physics, and mechanics. In all of these cases, the plural is a carryover from Greek, in which physics ( ta physika ) originally meant “those things that pertain to material nature” ( physis ). Then, you might have wondered, is there such a thing as a statistic? Here, too, the answer is, yes. The word statistic in the singular (formed from the plural in what linguists call a “back formation”) refers to a single piece of information, one that represents an observed characteristic. As we discuss below, we call the data that we observe collectively a sample . Thus, a statistic is a measure of a characteristic of a sample. In contrast, we also speak of a parameter , which is a characteristic of a larger whole (which we generally do not observe) from which a sample is drawn: a population or universe. Our dictionary makes this point as follows: A statistic is “(3b) a quantity that describes a sample and is thus an estimate of a parameter of a population.”


  One last point on word origins: Despite the opinions that are commonly circulated on university campuses, there is absolutely no connection between the words statistics and sadistics . Hopefully, you will be convinced of this by the time you finish this book.


  The Place of Statistics in the Scientific Method


  We have all heard of the scientific method, and most of us have used it, for instance in courses such as biology and physics. From such knowledge and experience we are aware that it is a systematic way of establishing facts based on observation, and it can be applied in many different contexts in a wide variety of disciplines. What may not be as obvious is that, in applying the scientific method, statistical techniques and reasoning play a major role, descriptively and inductively.


  The scientific method has been the subject of much discussion among scientists, philosophers, other researchers, and members of the general public. Numerous books have been written about it (see, for example, Hoover and Donovan, 2004), and most science textbooks feature an overview of it in earlier chapters. Yet, despite the large volume of information that is available, the essence of the scientific method can be easily stated in two words: testing hypotheses . Now, all we need to know is what “testing” and “hypotheses” mean. Unfortunately this will require more than just two words.


  Hypotheses and Theories


  Nearly everyone who has ever used the term knows that a hypothesis 2 is an educated guess. Thus, when we hypothe size we are guessing about some event or phenomenon; we do not know whether our statement is actually true. On the other hand, it is not a wild guess that is made with absolutely no knowledge about the situation of interest. It is “educated” in the sense that we believe we are right, based upon previously acquired information.


  Suppose, for example, that you and a friend are playing a simple game in which your friend puts a coin in a pocket, either the left or the right, in such a way that you cannot see where it has been hidden. Then you try to state the outcome, with a reward given if you turn out to be correct. If you have no idea about which pocket the friend will use, you will select one of the possible outcomes—let’s suppose the left pocket—for no particular reason. This is not so much a hypothesis as it is a “stab in the dark.” Now, suppose instead that you have played this game before, and you have noted that your friend, who is right handed, puts the coin in the right pocket far more often than in the left one. Knowing this, you state the outcome that would seem to be part of the pattern: that is, the right pocket. This is a hypothesis. It is still a guess, and you could be wrong; but under the circumstances it is the most reasonable guess.


  Although the example is highly simplified, it is exactly how hypotheses are formulated in scientific research. They are statements scientists use to anticipate what they believe would be the case in a particular situation, if things operate as they have in the past. The previously acquired information that makes their guesses educated could come from any number of sources. Ideally, however, such information comes from a carefully accumulated and well-organized body of knowledge known as a scientific theory . Now it may seem strange to refer to a kind of knowledge as a theory, because in ordinary language we often think of knowledge and theory as opposite concepts. We might say to people who are expressing what they think is true something like “Well, that’s just theory; what are the facts?” In scientific usage, however, theories contain facts.


  To put the matter somewhat formally, a theory is a linguistic entity; it is in the world of language and not “out there” in the world of objects and events. A theory refers to objects and events, but it exists only in the minds of people and/or on paper—as books, articles, and so on—in the form of words and sentences. It was indicated above that a theory is “well organized.” To be more specific, the sentences that make up a theory are logically organized. Rather than being a collection of statements piled up together, so to speak, they are logically related to one another by the five basic logical operators: “not,” “and/but,” “and/or,” “implication (if . . . then),” and “identity (is the same as).”3


  Some of the sentences of a theory refer purely to how words are and are not to be employed. Their truth is based on the proper use of deductive logic, not on any characteristics of the object world. An important type of such sentences is a definition. For example, a theory about urbanization might stipulate, “A city plus its suburbs is identical to a metropolitan region.” This definition makes no claim about what is the case in reality; it merely indicates that the terms “metropolitan region” and “city and its suburbs” may be used interchangeably without affecting the truth or falsity of sentences in which they are used. Similarly, the phrase “a city is not a suburb” indicates that the terms may not be used interchangeably.


  In addition to such logical truths, a theory also must contain some “empirical” sentences. These do refer to the object world, and they might be true or false depending on what is the case in reality. For instance, one might say, “Boston has fewer suburbs than Chicago.” Now whether or not this is a fact is determined not by logical criteria but by an actual count of the suburbs of the two cities. The philosopher of science Karl Popper (2002 [1959]) and others have referred to this criterion as “falsifiability.” By this it is meant that the possibility always exists that such a sentence can be proved false; note that this cannot apply to a nonempirical sentence such as “A city plus its suburbs is identical to a metropolitan region.” There is one important stipulation in this regard: to be a proper part of a theory an empirical sentence must be true as far as we know . That is, it surely might be false, but so far it has proved to be otherwise. It is for this reason that we speak of theories as bodies of knowledge —they reflect what is known (at a given moment).


  One final, and essential, aspect of a theory is that some of its empirical sentences must refer to a general category of phenomena or events in the real world. This property can be identified by the use of a qualifying adjective such as “all,” “every,” “any,” or “none.” Such a sentence is known by several names, including “categorical,” “general principle,” “law-like generalization,” and, rarely today, “law.” The reason that the last name is no longer used is that “law” conveys the sense of an absolute truth that can never be false under any circumstances. Of course, from what has just been said about falsifiability, such a sentence could not be part of a theory. Like all empirical sentences in a theory, categoricals must be true as far as we know, but they must also be capable of being proved false under some conceivable circumstances.


  This is one of the most important and most widely misunderstood characteristics of the scientific method. The only place where absolute certainty is found in theories is in their logical statements such as definitions. Any other statement—one that would refer to the object world, including even our most firmly established “laws”—is subject to doubt. As we will see at several points in the following chapters, where truth is sought but cannot be absolute, statistics has a major role to play.


  Having noted this about theories, it might be clearer why they are viewed as the ideal source for producing hypotheses. When researchers want to learn more about some aspects of urban life, for example, they are wise to turn to the body of urban theory that summarizes what is known, provides logical connections between these facts, and offers generalizations drawn from previous research. In practice, this is easier said than done. Ordinarily, especially in the social sciences, theories of urbanization or of anything else are not to be found in just one book or research report. Instead, relevant theories and parts of theories may be scattered among several different sources (often in several languages). It is for this reason that scientific research typically begins with what is called a literature search. This is the activity of locating and examining potentially fruitful sources to discover what is already known about the object of study. This can be quite time-consuming and often frustrating. But because theory is such a powerful part of the research act, it is usually worth the effort. One of the Solution-Centered Applications at the end of this chapter illustrates the procedure of a literature search.


  The close ties between theories and hypotheses also underscore the fact that hypotheses, too, are part of the world of language. In fact they are sentences, declarative sentences. You will recall that there are three types of sentences in this respect: declarative, interrogative, and exclamatory. The first type, which includes hypotheses, makes a statement: This is the case. Something is true, etc. The second type, the interrogative, poses a question: Is this the case? Is something true? The exclamatory type of sentence expresses a strong observation, usually with an exclamation mark to stress the point: This book is easy to read! I have found it ( Eureka )! In indicating that a hypothesis is an educated guess expressed as a declarative sentence, we are saying that it states what is believed to be true: “My boat will float.” It does not pose a question: “Will my boat float?” Thus, we speak of a hypothesis as being accepted if true and rejected if false, rather than saying “yes” or “no” in answer to a question. The final point in connection with seeing hypotheses as sentences is that, like all declarative sentences, they have a subject (noun part) and a predicate (verb part). We return to this feature below.


  To summarize this introduction to hypotheses, let us continue with the example of urbanization research and illustrate the main point of our discussion. Suppose that you are interested in the relationship between crime and urbanization. In the course of your studies you find some information about a city (let’s call it City D) which apparently has not been included in investigations of the type you are conducting. You learn that it is a large (one million plus) city in the northern industrial, “rustbelt” region of the United States. You are interested in the crime situation in D, and with this in view you refer to existing theories on crime in cities in D’s region. You search the literature and find included in the theoretical material a generalization to this effect: “All large cities in the rustbelt have crime rates higher than the national average.” With this knowledge in hand, we derive a hypothesis by deductive logic, as follows.


  
    	All large rustbelt cities have higher than average crime rates.



    	D is a large rustbelt city.



    	∴ D has a higher than average crime rate.


  


  In the third statement is the hypothesis; the “ ∴ ” symbol means “therefore,” indicating that you have deduced the hypothesis.


  The claim that D has a high crime rate is just that, a claim or guess. You do not at this point know that it is true. But you do know that it ought to be true if the theory from which you took the categorical statement is sound and if your observation that D is large and in the rustbelt corresponds to the actual situation. The next step is to decide whether to accept the hypothesis or reject it. This procedure is what we referred to in our two-word characterization of the scientific method as “testing,” the subject to which we now turn.


  Testing Our Expectations


  In the formal sense in which we have introduced the concept, a hypothesis is neither true nor false. Rather, it is a statement of a likelihood that is awaiting confirmation. In principle, there are several possible procedures that might be used to help in deciding whether or not a hypothesis is true. For example, the question might be referred to recognized authorities in the field of interest: urban studies, in our example. Those people might then declare that, based upon their knowledge, D does have a high crime rate. Another possibility is to seek to establish what ordinary people have always understood to be the situation: that is, traditional knowledge. If, for example, residents and nonresi-dents alike have consistently learned from their parents and grandparents that D does not have a serious crime problem, then this information would be used to support a decision to reject our hypothesis.


  One or both of these bases for determining the truth value of hypotheses, authority and tradition, have been used throughout human history, and in many instances they are still used to this day. However, neither is considered acceptable in contemporary scientific work. Instead, as an aspect of scientific method, the only legitimate means of testing hypotheses is to compare the stated, expected outcome with observable data. In our illustration, this would mean counting the number of crimes committed in D, dividing that number by the population size, and determining whether the quotient is above or below the national average. If it is above, then the hypothesis would be accepted; otherwise, it would be rejected. A result such as this, based upon observable, empirical data, would override both the opinions of authorities and traditional knowledge, if either differed—assuming, of course, our observations and calculations were accurate. Thus , to test a hypothesis one compares the expectation it states to relevant observable data.


  The rule that only observable data have the “power” to establish the truth or falsity of hypotheses is of primary importance in science generally and in statistical applications in sociology in particular. As noted earlier, when hypotheses are derived from theories, we expect them to be true because of the way theories are constructed. However, the fact that a hypothesis follows logically from a well-established base of knowledge cannot guarantee that it will be accepted when it is tested. If, on the basis of testing, a hypothesis is accepted, then we can conclude that the theory remains sound. But if a hypothesis is rejected—which is often a more interesting outcome of research—then a series of questions must be asked and answered.


  
    	Have the observations, calculations, and other aspects of the testing situation been conducted correctly? If not, then the associated procedures need to be improved and repeated. If so, then



    	Were the logical steps taken in deducing the hypothesis followed properly? If not, then the procedure should be corrected and repeated. If so, then



    	Were the theoretical principles used in the deductive operation correctly understood and interpreted? If not, then the principles need to be more carefully examined. If so, then the theory has been weakened. New principles need to be established to cover the new, disconfirming evidence.


  


  It is obvious from the foregoing procedure that the act of comparing observations with expectations is far from simple. There are many points at which errors can be made or when our fallible human judgment can lead us astray. One important tool in this process involves the organization of the data we observe in such a way that it becomes informative: clear, unambiguous, and capable of assisting in the process of deciding whether or not to accept a hypothesis. This tool or set of tools for turning observed data into usable information is the concern of descriptive statistics, featured in Part II of this book: Chapters 4 through 6.


  Assuming that our observations have been described effectively, we might still wonder how one could be sure that the decision the researcher makes to accept or to reject a hypothesis is the correct one. This very important question is easy to answer: one never can be sure . The scientific method is the most effective means for establishing the truth about many things. But the truths it reveals cannot be absolute; they are always subject to doubt because of the complexity of the hypothesis-testing situation. The best that can be said about the results of scientific research is that we are “fairly confident,” “very confident,” or even “extremely confident” that we are right—but we know that we always could be mistaken. This is reflected in the statistician’s use of the term confidence interval , as discussed in Chapter 9.


  This feature of scientific research may at first seem to be a disadvantage. After all, we would prefer to be certain about our observations and conclusions—especially in social science, when human welfare and even human life might be at stake. Certainty is possible in human experience, but only in a subjective sense such as one’s faith in God or in the sense of valid deductions. In the latter case, we can be certain that all bachelors are unmarried men; that all unicorns have one horn; and that (1) if all fruit is nourishing, and (2) a banana is a fruit, then (3) a banana is nourishing. The reason we can be certain is that the truth of these statements depends not on observable facts but on the rules of logic. They would be true even if there were no such thing as a bachelor, a unicorn, or a banana. However, once we enter the realm of empirical sentences (which all scientific theories must include), and thus the realm of inductive logic, even our most well-established beliefs are still beliefs and subject to disproof.


  This situation does have important advantages. Because scientific knowledge is always subject to doubt, we can never be content with yesterday’s truths. Instead, the scientist is encouraged to question and challenge the taken-for-granted world, to examine critically what “everyone knows.” This is why the sociologist Robert K. Merton (1968) referred to science as “organized skepticism.” The scientific method organizes our thinking, and it incorporates the “prove it to me” attitude by calling for fresh observations and new interpretations. When this skepticism fails to refute current knowledge, then such knowledge is reinforced and we are more confident to act on it. But when the doubting and questioning is successful, authentic progress has been achieved.


  Were it not for the evidence and argument marshaled by Copernicus and Galileo, we would still be content with the “obvious” understanding that sunset and sunrise are the result of the sun’s movement around the earth. Were it not for the findings of Einstein and fellow twentieth-century physicists, we would still believe that subatomic particles and galaxies naturally behaved according to Newton’s “laws.”


  Understanding that one can never be absolutely certain that the decisions to accept or reject hypotheses are correct, scientists therefore depend upon a range of statistical techniques that can at least indicate the probability or chances that they have made the right decision. This is where the familiar “margin of error” or “plus or minus 5%” comes from in reports of public opinion polls and the results of other kinds of research. One might think of this parallel: Whereas the rules of deductive logic are used to determine deductive truths, the rules of statistics are used to determine scientific truths. Part III of this book, Chapters 7 through 9, focuses specifically on the principles and techniques of statistical induction. There we will explore in detail such issues as the rules of probability, confidence in our findings, and the errors that are made in accepting or rejecting hypotheses. We will also have the opportunity to elaborate about the place of statistics in the scientific method. Until reaching those chapters, however, we will place such concerns in the background in order to present some fundamental, preliminary topics.


  Thus, to review what we have said thus far, the heart of the scientific method is testing expectations, which are derived from theories about an aspect of the world. These expectations, or educated guesses, are formally stated as declarative sentences called hypotheses. These hypotheses are compared to observations. The data that are observed are then organized so that they become information. Based on this information it is determined whether the hypotheses should be accepted as true or rejected as false.


  One final point before moving on: You will recall that this procedure has been termed organized skepticism, because any observation or any conclusion based on observation is subject to doubt. In order to ensure that this skeptical orientation is scrupulously maintained, researchers ordinarily do not even overtly attempt to prove their expectations; for this might introduce bias in favor of accepting hypotheses when they should be rejected. Instead, scientists state their expectations in a negative form. For example, instead of comparing observations to the sentence “D has a high crime rate,” scientists would substitute the sentence “D does not have a high crime rate.” The former is referred to as the research hypothesis because that is what the researcher believes, and the latter as the null hypothesis because it is not the researcher’s expectation. Therefore, in practice it is the null hypothesis that is either accepted or rejected. Researchers then exert maximum effort; they “bend over backwards,” to accept the null. But, if this proves all but impossible, then they must, like true skeptics, reluctantly conclude that they were right (until shown otherwise). We return to the role of null hypotheses in research in Part III.


  Describing What We Observe: Units, Samples, and Variables


  Like all sentences, hypotheses have two main parts: (1) the subject, which states what the sentence is about, and (2) the predicate, which states the action or quality associated with the subject. The subject of a scientific hypothesis is the word or words that refer to the unit of analysis or observation (let us say unit for the sake of brevity). 4 In the illustration used in the previous section, the subject of the hypothesis is a specific city, designated by the term “City D.”


  The predicate of a scientific hypothesis contains one or more variables . A variable— one of the most important concepts of scientific research—is an observed characteristic or aspect of a unit that can vary from one unit to another and/or change over the course of time. In our illustration, the variable is “crime rate,” which of course might differ from city to city or increase or decrease from year to year. Every variable has at least two values —also called “attributes”—which may be qualitative or quantitative. The values are the actual properties between/among which a variable can vary or change. In the crime rates illustration, the pair of attributes is high/low . Because there are only two values when crime rate is measured in this way, we refer to such a variable as a dichotomy, which is the simplest kind.


  If, in a specific context, an observed characteristic does not vary (it has only one value), we refer to it as a constant . For example, if I were to collect the ages of a group of 10 students, it would be understood that age is a variable. However, these individuals also have at least one characteristic in common that is not a variable but rather a constant. This is the characteristic “status,” with the possible values student and nonstudent . We stress that this depends on context because one might collect data about status from a group of 10 people of the same age (in years). Suppose that in the process we discovered that 5 were students and 5 were not. In this context, age would be the constant and status would be the variable.


  The following two sections explore these matters in greater detail. We begin with the subjects of research, the units; we then return to a further discussion of variables, their values, and how they are measured.


  Units and Samples in Social Research


  Social scientists study and hypothesize about various aspects of (human) social life. Two types of units used in this kind of research have already been introduced: cities in the crime rate illustration and individual students in the case of finding average age. In addition to these, several other kinds of units can be found in the literature of sociology and related fields. A partial list is shown in table 2.1.


  To summarize, social scientists study people (singly and in aggregates), formal and informal organizations, political units, and products of human activity. When we consider the fact that for every type of unit there are numerous (perhaps hundreds of) variables, we can appreciate what a complex task sociologists have taken on. In addition, unlike the objects of study in other fields, those in social science are often quite aware they are being studied, they sometimes object, and they can even dispute or try to alter the findings. With these factors in mind, it is easy to understand why the field has been termed “the impossible science” (Turner and Turner, 1990).
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  In sociology and in other sciences as well, researchers generally do not observe just one unit at a time, although this is often done with case studies. This fact points to another important and related concept: sample. A sample is a set of (usually more than one) units upon which scientific observation focuses. In other words, we observe only the units that form our samples and none other. When we define descriptive statistics as the process of organizing our observations and turning data into information, we are implying that we are describing the sample. Recall that a statistic is an indicator that conveys information about a sample. So, although it is somewhat redundant, it would be entirely appropriate to refer to descriptive statistics as sample statistics.


  One such statistic is very familiar to you; in fact, we have mentioned it already. This is the average—or, to be more exact, the sample mean of a variable. But an even more important statistic—so important that we tend to forget that it is a statistic—is the size of a sample. This is nearly always designated by the symbol “ n ” (lowercase), which stands for the n umber of units. So when we say, for example, “ n =10,” we are indicating that a particular sample has 10 units—people, households, and so on.


  It is generally the case that a sample size is smaller than the total number of units to which our hypotheses refer. That is, we might form a hypothesis to this effect: “The average age of the students in my college is 21.5 years.” But in order to test this hypothesis, we ordinarily do not attempt to track down all of the students—of whom there may be thousands—to determine their ages. Instead, we select a sample of, say, n = 30 and determine the age of each member of the sample. Thus, as the 30 students in this illustration are part of the entire student body, a sample is always part of a whole.


  The whole from which a sample is selected (or “drawn”) is referred to as a sampling universe or, more commonly, population . Both terms convey the idea of being all-inclusive, and both are relative—which is why they are qualified here with the word “sampling.” For in this context, a universe is not the entirety of objects and events on the earth and beyond. Nor is a population the sum total of all persons living in a part of the world or in the entire world. Rather, these terms are defined as the entire collection of units to which a hypothesis refers and from which a sample is drawn. In a circular but useful definition, then, a sample is a proper subset of a population. Every unit contained in a sample is also included in the population, but some units in the population are not in the sample.


  The procedure that allows us to go from observations of samples to conclusions about populations that we do not observe—especially the conclusion that a hypothesis should be accepted or rejected—is at the heart of inductive statistics. We return to it briefly below and then at length in later chapters. Before doing so, however, let us consider the other main part of hypotheses, the predicate: the part that contains the variable(s).



  Variables in Social Research


  We have noted that a variable refers to a characteristic of a unit that can change over time or differ from unit to unit. In addition, we have seen that every variable must have at least two values or attributes between which it can vary or differ. The variety of variables used in social research is as great as or greater than the types of units that are studied. A partial listing of the categories of variables one is likely to encounter in this context is shown in table 2.2.


  It would be difficult to condense such a list much further, in part because there is a great diversity of units and research interests found in the social sciences. However, survey researchers use an acronym to remind them of the kinds of variables that are essential in their work. It is “DKAP.” It stands for (1) D emographic characteristics, such as age; (2) K nowledge; (3) A ttitudes; and (4) P ractices. This is certainly a useful and easy to remember classification, but of course it refers to only a small part of the enormous number of potentially interesting characteristics of individuals, groups, and products of human activity.
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  Summary


  By this point, you should have a fairly clear idea of what statistics is and why we use it—as phrased in the title of this chapter. According to the concise dictionary definition quoted in the first section, it is the field that focuses on the collection, presentation, analysis, and interpretation of large amounts of numerical data. Social statistics, in particular, is that branch of the field specializing in numerical data that pertain to human units of observation and to variables that refer to the individual characteristics and social relationships among these units.


  We use statistics for two broad purposes. One of these, featured in the section on scientific method, is to assist in formulating and testing hypotheses. In the context of testing hypotheses, the procedure is widely known as induction (or inference), and thus the application is referred to as inductive statistics. The other purpose to which statistics is put, and the more basic of the two, is description: conveying the meaning of what we observe to others. Several of the key principles of descriptive statistics were discussed in the section on units, samples, and variables. An examination of the last of the three, variables, begins our next chapter on measurement and data.
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o each sateare the percentagesof sl mincrtes and of the two st minory.
oroups: Afican America snd Latino, Columns 2,3 and 4 st th percentages i the
enealpopulation of ssch state,anl olumns 5,6 anl7 st the percentages envolled
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TABLEA1S  Grouped frequency distribution for incomes of 75 households

Class interval m 7 % o %
$12.700 and above = 3 40 7 1000
$10,700 t0 $12,699 12 160 n 9.0
$8.700 10 $10,699 5 67 & 800
$6,700 to $8,699 13 173 73
$4700 t0 $6,699 12 160 560
$2700 t0 $4,699 5 67 100
$700 t0 $2,699 25 33 33

Total 75 1000
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Finally with i nformation wederbed the s or eacharoup, shown n the st
column,

The Before-and Aftrt Test

Wit the infarmstion shown i table 11,

5, e can test the hypotheses about the
likaly efects ofthe fim an relted discussion n the ent popultin (o alpos-
bl study groups of ntroductorysociology studens atthe univesity) s 3 bfore-
and-afer ttes, s discussed i Chapter 10, Bacausa the researchers anticlpate not
Justa difrence beteen thepre.test an post-test butactualimprovement, this .
2 one-ale test. The resaarch hypothessofterest which applie to sach ofthe
four groups

5, <t The mean score on th pre-est fr the population i lessthanthe sore
on the pestest

The ssacited nl ypothesis i

24 Themesnscore o he pre-est forthe pepulations atlssthan hescore
on the postest

Bscause ech oruphiz =10, nd becauseth befe-afer st uses 1),
i ch cas s, Table A.2shovs 1 valueof 153 foron il = 05, 3t -9
A= 01, the cortesponding . value's 252

Vith g = 395 we ko o the minus sign thatw ae i the nsgatve sl
35 raquired by the<"symbel in the esearch hypothesis We can then compars the
VB g 3, NG tht the biclute Vlueof g £ BIGE ha
atborh the 05 anl.1 levels. Wi thus efect the nul ypothessand conclud thatthe
filmand discussion wou pobably havethe desied ofect onall study aroups inthe
popultion.

By the same reasoning, we would conclud that the diference betwesn pre-and
posttestscore i sgnficant, evn when there s o discussion fer heshowing 25
n roup B although th pre-and post.tstdliference was not s reatas n goup &
The e G100 €, hich s the lm buthad no dcussion i sgnfican .05
but ok #t.01, hich suggests thit discussion of some typsdoss make 3 difersnce,
Finally e cannot ejectthe null ypothesis at ither 01 or 05 i the cntrol roup.
The diference between pretstand post-ust scores wasnegative asanticpated, bt
it o0 small o make  tatitica cfference

The et ofthis study support the view thatprejucice can b rducedin s group
seting. Of perhaps greser Importance, they suppart th view that therecctions
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BB stotistcsfor sodologists

‘Generalizing about Diversity with Hypothesis Testing

I curdiscussionof ducation dlversiyin Bx 8.1, we used confidenc intenals to
eneralz fom  sampleof 10U, states toth populatio the st of 0 states There
weusad 3 diersity v index clculstad fom sample dita to determine whether
e could conclude that the 50 sttes had chisved a stndardofciversiy Thiswas
defined as having prcentages of minarty studentsstending higher education equal
2 the percentages of minoritymembers inthe generl populsticn—whers 3 scors
of Oindicates that thetwo percentages ae zqualand th standrd s schievec The
cample mean onthe indexowss clulstd to be = +3.68, indicating tht the st in
the sample had surpassed the standard by 3.6 ponts.The sample standard diion
42552653, and the samplestandard eror of the mean was =221

This o us toclculste the 95% 132 X & ME = 366 £ 499:fom —1.3310 865
The diversiy evel of 0 s the target for the mean for all 0 state doss i withinthis
Interal This et the condlusion tht, with some excaptions, the 50 sttes ae fely
2 have achievedthestancird.

Tolustrtethe closs connactcn btwaen canfidenceintevls andtsting ypcth-
eses,w canuse st it thesame dta. W should come ta the sme conchuin,
Suppese theesearchersareseshing to establs that th setf al 0 sates had ther
a1 achieve the standsrd or scaaded . We sats ourhypotheses s fllos,

g2, The observed sample mean could ot have comefrom 3 population with
‘3msanaf0, andthus thestandrd s ithr ot chived or sxcescad.
Hy14=0. The abserved sample mean coud havecome from a popultion ith
3meanof0, and thusthe standsrd is being achieved undr resent
polce.
Frstw ind

e i themean sssumad under the nll ypethesis 2,01, and

; 0= i- 6633 -221

=
s,
T
B
Next s find . At =05 3nd o the twotaled =225
Wi 55 h3t g threfors fil 0 rec the rull ypotheis We can con-
clude tht the mean forth 50 st could b 1o

56
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Statistics for Soclologists
Data Colletion Using Content Analyss

A study of daytime TV talkshows in which the author of this ook was ivolved ilus-
trates the content anslyis procedure, The des emerged dring »casusl discussion
with 3 collsque who had spent i youthinthe world of carnivals where both of
i parents were employed. e agreed that the ok-fashioned carival feak show”
s moreor es dying out, I part because R was consdared very offensive. Yt we
<paculsted,dytime TVnaw sssmesdta b uliling the same functions—sppesling t
peopls atosty satifyingavoyeuristcge, and soon.Thisdeveloped no a proect
i which a sampl ofdaytime talk show programs would be watched fo an extended
percd anlth indsofguests an problems eatured would brecoded We were -
mateyinteested in daciding ehthe an unususly igh propertionf time wasspant
o what could b caled lssial sk shon”charactars that my cllesgue recaled
from bis youth,with suchnsuing labesa:

+ TheFatManLady: xtemely obese pecple
+ The Tatoned Man/Lady: people with ms of thei skin surface covered with
+ The'Hoochie Coochi” Gk emale stptessadancers.

+ TheThin Man/Lady: people who are extemaly underveicht

+ aarded Viomen: women withlrge ameunts offacial hlr

+ Midgets and Glans very shortorverytallpeople

+ One Amee Men et people withmissing or malformed body parts

+ Sword:Swallowrs, et people who can ngestunusual objcts

The rsuls ofthisstudy indicaed tht some categoie,such 15 cne-srmad men,
ware o epresented at s others—hoochie cocchie g, fat and thinmen
and alies—are among the most common typesof usst. We alsodlscoveredthat
severalother types of ‘contemporary ek show gussts and isues were repeat-
el eatured.These included drug acicts,people who had experiencad incast, and
prostiutes

The point o this example is to emphasize tht although many—extremely
diversa—people wers cbserved on the TV scrsens, they were nat the unis of
bsarvation. Instead,our focus was on programs (ustally one hour i lenath and
our main varible was the praporton ofsxch program devoted o classcal eske”
Thisi typical ofthscontent ansyss spprosch,
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TABLES.6  Changed frequency distribution
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Chapter 6

1
2

s

and the vaiance s note 3) of a disrbution, and ts formua invoves the sum of
deviatons taken o th third pover

Thi type ofsymmetry s known as bilatea,or "o sided:” becauseofthe mirror
image lfct Ther are therypescf symmelry ncluding il symoner n which
o sids, topand btom, e cthr s segments e the sme. Thifshesym
metryof snovwlabes,for xample

Here i he proof tht the sum of the devia
Wecan xpressthe sam,

s rom the mesn by eqats 7o,

Swrw

Disprsionis ks sometimes rfered 0 a3 ~arishility”
“Thisisbasedontheformula for the nuer of i tht can be fomed with s
umber of pairs=142+3 ...+ ().
“The oiher mathemaially egtimte way o eliminsie cancelaion between negtive
and posiivealuesi o take hesbolue valucsofthe egatve dviations, ymbolned
oy puting hem besweenpe o paraleines (. The aboltevlueof sy umber.
positive o egatv,is unsgned” and esed s posive. Thus orany number . o]
and ] = . o example, 4717 and 7] 7. When applied o deviation, he
e of sl values produces the se 51 exch ofwhich i ither positiv o if
e, bt ever negative. The esling messure of disperson, ;I 31/, s
lld the e dvition i ccsionaly usd. Howeve, it ends 5 undeesinae
e mpactof very igh nd vry o valcs, s i ot considred 1o bean fective
measureofdispersion a compared o therianceandstandard devation.
“This follows fom th deiniton of squse rootf " a5 number that wher il
tipled by e, equsl . Becstse & egatve umber muliplied by sl i posie
anda postive nomber muliplied b sl postive, posive aheays has o
square roots: e postive and the othermegatve
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Dispersion and the
Analysis of Social Devi:
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Inthe to cxampls above, this would give us

(1) 527E4=527 10

27 x10000- 527,

@171586= 1718 10— 71850000001 =

ooooui71,

Thereis a sy shortctfor onvertng fromscentific o ommon notaton Recall
htto maltilyordivide by an pover of 10 you need oy o move th decimal point
exp mumber of placesto th rightFespis positiveand o the kftif e s negativ, and
il vith zeros. Thus,in the it cxample, .27E4 tells us o move the decmal point
o places o the ightand i it zercs, e plce gives us 2.7t lacs ives
s 5270, hrse places gives s 52700, four plces ives s 527000 In the sscond
example, 1.718E-6 say o mov th decimalpoin six places o the ot and il n with
S e lacegvee us 0.1715 o places, 0101715 thrs placs, 00171, four places,
00001715 fve plces 0.00001715;and s lacs gives s L0000I715.
Hersae some addiionl eamples:

)9a002- 94000

[EEE
1592850000502

gm0

(6)—435674E- 3= 0435674,

I most cses th base will b “normlized; that s he expanent il be adjusted o
that thebase i greate than or squal o 1 bt s than 10, So 4002 vll more ksl
be wrten 000E4; 159265 il e wrten 15926 and 435 674E-3 il b writen
AT

“Theorginal practice s o it " 10°¥ The notaton using "E"vas devisd for
i S o N N gt W i i M
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Table .10 continsa o of ntractonsfr ane of th nstuctors (KA over the
courss fsght dsarcom cbservations You wilatethit th numbs angdbetwesn
1 forthe 6th clas) and 8 for the th lass) With ol of 34 inteactons the mean
4= 425

2

Table 511 lsts the et for sl 10of th nstructors,showing the mesn numbr
ofinteracion or each setof eight casstcom abservatons alon with an ndication
cfwhethr the nstnuctorwas amona thefive mest ighly rated nthe sample (HY or
amongthe omest (1)

Table .12 summarizes this nfrmation by lsing seporately the mean of the
inteactons fr each of the two groups of nsructors those withhigh snd thse with
low evalutions. At the btom ofthetabe the separate means the ‘means ofthe
means) areshown forcachofthe aroups Based o thee e, the hypothesis that
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does not bensht some ndlviduaso rganiztionswithin counties. The one possible
excepton,inthe cse of Cut 2000 suggeststhat haing many MeDonalds and lea
tores leads o relatively o ate of economic grouth.

The las three equatons examine the impact o lvel of development on change
inlevel oflobalzaton:hati,onglobalzaton s 3 process.The rsuls canbe sum-
marizad in four words: ‘ot mich fany The 1 and the calclated F values are vry.
smll and none ofthe i ignificant at = 05.The mere and lssdevelopad ations
Sppesrtobe globalizing atthe same rate.

When viewed through the lns of inear regression with these specific var-
sbles,globalization sppears ta b st best 3 mixed blessing. Bazed on theze—we
should stress, lmited—results,the more developec countie tend to b the mest
globalized. Bt glabalzsion hss not n slfbrought dramstic sconomic govth
anyuhere.
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Statistics for Sociologists
The World Bank Statement on Comparative International Data

Statistics form the foundaton upon which sound poliy is bull The misson of the
Viokd Bank' Data Group i o povidehigh-qualiynationa and nernatonal tatstics
o clints withinand outside the Bak and t improve the capacly o mermber coun-
e t praducs and us tatitical nformation. A part of th interitions| satstcs
System, the Dta Group works withother rganizations on new satistical methecs,
datacollection activites, and statisticl capacity-buling programs.This aroup lso
coordinatesthe analytical and satstcl ok elted to mntoring prosress tovard
theillrnim Development Gost,

3 the demand for gocelqualty satstcldats increses timely and relisbl sts-
st are key nputs 1 th boad development stategy. Improvemants i the quaity
and quantityofdats on sl szpacts o development are sssentil f we rs to schisve
the gol ofa world without poverty. Good data are needd to st bselines, dertfy
ffectie publicand pivate ations set ol and rgets maritr rogres, and el
at impacts. They are o anessentl too of gocd govemment providing a means
fopaapa tossses what govemmentsdo and helping them toparticipate disclyin
thedevelopment process

This tatementand dataseta ae avallsbe at ht:/wsbworldbankora WESITE/
EXTERNAL/DATASTATISTICS/0, contenthIDK21725423 -pagePKied1 31 50-piPK:
123175 theSiePK 230419 bl
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Frequency Distributions
Public Sociology
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FIGURES.3  Line graph of length of residence for 72 households (in years).





OEBPS/Images/Chapter_205.jpg
'WEB SITES TO BOOKMARK

B
e e i i e
nspblbeints

e
e et et

o twirmd

Kl g oty ol
v i e ety
ping e

o ————
o e i
mplagtin.

e i






OEBPS/Images/Chapter_566.jpg
= 0750

= 2t (0812)° 4 £0.822)° - 2(0.812)(-0.822)(-0.781)
3 - - (o781






OEBPS/Images/Chapter_549.jpg





OEBPS/Images/Chapter_252.jpg
LLS
PRACTICE QUIZZES FOR CHAPTERS 7-9





OEBPS/Images/Chapter_058.jpg
TABLEA10  Cumulative frequencies

(a) Calculated from low to high

Year in schaol i % o
Fresh 4 %7 15
Soph 3 200 n
Junior 5 33 8
Senior 3 200 3
Total 15 1000
(b) Calculated from high to low

Year in schaol i % o
Senior %7 15
Junior 200 12
Soph 33 7
Fresh 200 4
Total 1000
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SOLUTION-CENTERED APPLICATIONS
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TABLEA21  Crosstab shown in table 4.19 with row percentages

Class rank.

More than two trips? Lower Upper Row total
Yes 4(50.0%) 4(500%) 8(100.0%)
No 5(71.4%) 2(286%) 7(100.0%)
Col. toal o 6 n=15
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The philsophicalframework or sodal justie studies was established over the
centuies and can b rsce bk ta the werkofancent thinkerssuch 3z Aistote nd
casicEuropean phicsophers such 2 Banuch Spinoza anl Immantiel Kant The con-
{emporaryehicst ohn Rawis has been especialy influentalnthreshaloftarsstin
thesubjctwih i view f itributivejustce Fiawl,1971)—s conceptthatgoes back
through Thomas Aquinas to Arstole. Ameng Rawlss many key contibutions s the
view,which s nowshared by st practoners thatthe ightsofndiduls mustbe
safequarded gainstunjustsocalpractces,even fsuch practices re vy widespread,
Infact the ightsofnclviduals mustbe potected sven Fsuch pactices areleglnthe
foemal ense. Thus th facttht cetsin ehavor s considred egal—such s srssting
and deporting prson with o warrant o i, 35 1 olaran regimes—doss not
make it

“The fekd fsacil utics s smong the mast papular and fstet grning speciliz-
tons nsccology Couses and dgree programs i the fieldaeofierd aclleges and
universites throughaut the United Stats, nd 3 schlaly journal inth feld Socis
Jutie hich has bsen published for mors than 30 ysrs, s naw avilble onlne 3t
wwmsocialustcejoumalor. A ecent publcion by the Society fr the Stuy of
SocialProklems 555P), Agendafor SocilJustc Sltions 200 sspecicallyaddresed
0 applied sociologists The atirevlumecan be donloaded from th SSSP websie
atvmenssspl orglindexclmm/323

15 Capital Punishment Just

The topicof capital punishment s o spedalntarest i the i f sl justce suds
1¢alo demonstratesbetterthan mastcthr topcs how the princilesand cancepts in
the fildncluding disibutiv ustice are applied.The question of whetherthe death
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campus nd giv s talk o theirdoctoral thses The prfessr reparted tht ight of
the ins presented theses tht conformad tothe pattem | have described. Whe, in
the discussion llowingthe presentation, professors asked questionssbout wht s
going on in the fsk ram which th rumbsrs werspreduced, th candidates were
b o answer Furthermors, thi resctians suggested thatthey consicersd uch
questions legtimate. They seemes t be aying, 1w have command ofthe num-
bers,what ol can you sk cfus”

thisista bacome thecnly ey that socilogicl reserch i dons, inthe fuure
e canvisusize 3 complatedivisio of o beteeenthose wha gather th it and
those who design the research instument,anayze the dats and bl the e,
Inthis eserch syl the prfessonal kil ofesearchdesin and snlysiarcancen-
ated among peopl who have e fany contact with the field hey stucy, and the
fild worki dons generaly by pacple withaut advancad tining in saciclogy o any
the scial sience I fact 51 well Kncw,In sociology o any cther socil scence.
In fact, 2 is well known, larg survy organizations preer t hireas data gatherrs
Housewives, schoo teschers, an cthers without adhanced socl sclenceainng,

This tyle ofesech sl deprves th soioogiofhe experience ncessary or
ffectie prformance in appled scilogy oracton rsearch.It s arare caseindeed
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itianes ble o make practicluse ofth fincings. Thoss wha lsam o nterview snd
bserveintheieldar als acquiing sils o sochl neraction that are ansfrable
in the action sde o ation research. Th sodelogst ho can oy ineractwith the
computerand with s academic coleagues will ot be ale o work efectively with
peoplin thatealworldbeyondthe ory Tower.

Y expectincressing numbers oftucents tobe tracted to ik werk ncuding par-
ticpant cbservtin, bt many wil =i be troubled b the question ofthe lgitimicy of
such fedmethecs.They wil sk "Ae these methodssclentificor artti?"In my view,
both sciznceand atar invovac The student st notonly grasp nelscualy the
natur ofthe skl required; he o she must ak sam o peform these sl —shich
ichers rt comesin forwe must sssumethat som ol il become more silfl
thancthers

At thesame time, wear sllng participant observation andrelated il methods
shotifwexien themsmply 2 . These methods st upon ascntfi foundaton,

Those wheo fall o recogrize ths scientfic foundation may be misled by 3 com-
mon erorindescibing th nterviening we do dong with partcpant observation,
a5 nondiective or unstructurd. | we are gy nondiective i the sense that we
Simply sncouragethe respandnt ttalkand et the respondent completely dtemine
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EZY suvstcs forsodologists

The Focus on Agaregates

10 our discussio ofthe oigins of socilogy and staistics n Chapter 1, we stressed
thatthe principa ocs of socilogical rsearch s not on indiiculs but on agare-
gates You may be amilar with one of the true clasic dicussins of saciclogy
concern with 3garsgates, The Rule of Sociaogica Hethod by Emile Durkheim
(1362).Inthis book, Durkheim makes  trong case for'social ealismthe vew that
agaregates have  rue conrete xistence beyend the ndivduals who make them
up At the sme i, h argues againstthe pracice of“eductionim; the stempt
0 exphain sggregate characteristcs solly o the bass of ndiidusl characers-
tcs—an application of the saying tha the whle s s greate than the sum
ofits arts This s ks the context inwhich Durkhim ntroduces the now-famous
concaptofsocilfacs.

‘Agoregatescan rangefrom tuo-person relationhip, such s  pa offrends,
ll the way tothe e populston ofthe workd,approsimtaly 65 billan people,
O caure, s cfen th case that the units of cbsrvation in  reseach prcact sre
indidual. But, 25 Durkheim pointd out the sccologst s ot concemac with ther
unique charactrstis st ather withth argercategoris owhich theybelong:gen-
dersocil clss membership in 3 partiaarcrganizaton and 0 on.

The example of the experimental approachlusrtes a ommon way n which
agaregates are eate 5 units of observation. You will otetha th unis are ok
teams sach consistingofthree indiiduals),and s thel prformanceas teams that
isof terst The data that are coleced apply o thetzams,not 1o the ndividual
membes andthe varsbles, watching s im the indepndsnt) snd performance the
dspendent arscharactrisicsof theteams 35 vl

I experimntal desgns such s thisindividusl a cpposed ta sggragts char-
acteistcs ae not ofnterest.Infact proceduresarcrdinarly mployed to nullfy
or hold canstant indiidu difrences.The mst comman, and typically the mest
effeciv, of thess i knwn 3 randamiztion a “randam szsignment? Vith this
procedure, individuals invlved inthe experimentare assigned o  specficagare-
gate (one of the work aroups i our example based on chance slone. This might
inuclvethe tss of s coi or slsction o  andom number. Inthis way, n stempt
is made o minimize the probabilty that the assignment s based on whether
one s mal or female, young or ok, kild or unskilled, tc. In ther words, the
agorsgates performnce s smphasized and the performanca of the individusls i
dicountad,
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B svstcs for sodologists

Using Central Tendency In Microsocology

Bcauss of the compleity ofsacilrefations, the el of scicegy has valved inta
three party ovedlapping branches,which specilizein the studyofthree diferentlev-
s scles of ntaaction. Although the diisions etween thesacatgorissare some-
timessbirry they allow resaarches ta ks obssrvationsand develo thecris that
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TABLE420 Crosstab shown in table 4.19 with column percentages

Class rank.

More than two trips? Lower Upper
Yes 4(444%) 4(66.7%) 8
No 5(55.6%) 2(333%) 7
Col.total 9 (100%) 6 (100%) n=1s
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Appendix C

Answers to Selected Practice Quizzes

Chapters 3-6 (pages 138-143)
Quzs
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4. Modes: Health i Vists 2 Resdence.Urbin
5 Medians: Health—Fai; Visis 2
6 Mean: = (2 )/n=[(260) +(331)+ (245) + (3 HIN3= 2213217
7. Negaive sk because mdn x> 5.
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TABLES.4 Length of residence for 75 households

Length of residence s f %

Tess than 1 year 2 2 22

1105 years 1 35 86

6-10 years* 20 55 764

11-15 years 12 &7 %4

More than 15 years B 75 1000
n=72

“mdn
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Chapter4

Chapters
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Note the lowercase ¢ in parentheses next (0 the variable mame i this and
reated tables, This s in keeping with the common practce of refering (o
numerical variables with the *€” symbol (and with *<” and °y” in bivariate
spplcatons)

The conditions o which we reer ae those i which wecan asume that the pro
ity thatany singe atribute will be slcte i the ssme 8 the probabilty that
any othe attribute il be seected. Ths i th priciple of eqprobebly, o be
iscussd in Chapte 6. If thiscannot b assumed, hen th freqencis must be
weghted sceordingy snd probsbilsy will reflect adused pogortons

The polygons (mesning ojocs with many sides) with which weare most il
such as the ectangle, pentagon. hexagon. et areal cosd. That s, cach side is:
oined o anothr side o cach end s that they Fuly enclose an “insie” Howevera
many-sided sbiec noed not b losed 0 gualfy s polygon. In additon, the num.

erof sides can be very many (and ver smal])as hey approach the i of Raving
an infisite number ofsides,cachofehich s an infinesimally smal poit. s on
s hsis that e call open,smooth curves polygrs.

. Ttake sppiies t th procss f rban growth,such that rpid groveth nsn carlcr

period eventually slows s the 100% sararaton point s approached. Mos of the
highly industriaized countrissuch s the United Sates, Japan, and thoss n West
ern Eoropeare at o ncar thesaturation poiat, whreas th s developed countics:
of Afrca snd moch of Asi e i rpid growth phase

Sttsticiansspesk of the “moments” of & disribusion. I his comext, “momert”
means importsnce, s in the word “momentous” The first momeat —the most
important festure—is centrlteadency. Other mormeats will be discusied s Ier
chapter: he second momeat s dipersons e hird moment i tewness and the
fourth momment s kartoss—whic s llustrted in Ghepter . For bl deinions,
formulas and flstrations of the concept of moment, see e eopraphy soreson
adulGeoghopicsimoments him.

o beexac thisisthe ariloneic mesn. Othertypes xist and arewseol o viows
scienific purposes. These include the gometic and armonic mss.

“This defniton highlights herlationship beween the mesn and the median inany
e of frequency distributon. T related 0 the messure called skesenes, which
s spplid 1 the normal dsribution o hellcurv, t be disussed n Chiptr 5.
Skevvness i the third “moment” o third most important measurs (afier the mean
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(one aditionslvarisbles notpartafthe KOF inde v induded: acvelopmentindx
that combines GN,URE, W, and LEXP s Thisdevelapment mssure ecigns 3 num-
berto each country,fom 010100 indicatng s eve f econemic development e,
Ugandascored 16:3nd Japanscored 100 outof the 24 counties,

e esuts fth egression analysis reshown ntabl 14.10. For ech pa of ari-
bl lsts th ntrcep, slops, egresian sqution, the calulted £, degrees of
frsedom (rom whichyou cn ceterming the samplesiz by adding the two rumbers
togather plu 1), and whther the s sigificnt st c—.05or 1,

Each of th first thee equations reaesses on of the labalzation varabls on
Dt the developmentindex.They arsmeant tahelpdatermine whathera country el
ofsodoeconomic development affects s el of globalzaton.The reute indicsts
thatitdossindsdth higherth leve of davelopment,the mos lobalzd s country
s Al fthe s are significant at & = 01. Th 2 valves ol s that development
explainsbetween appresimatey 3% and 56%of th varaton i lobalzation.

“Thesecond st ofthree squations refers 1 th impct ofevelofgobslztion on
economic growth The results he ndicate that thee i il or o ffect. All fthe
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i the collcges and universites of each stte: The st row contain the means forthe
sampleon sach o the variabes.

25 the means indicte, the average minary enellment for the 10 sttesis 2805,
compared o 24.4% i the genersl papultions. or Affica Americans the respective
averagesae 121 and 125.For these two roups nthe sample, the rteion ofepre-
Sentatiensss appesr o havebeen achieved ar surpssesd. The oly exception s the
Latino group whose avragepercentage enolledis 8 butwhes average percentage
inthe ganeral popuatonsis 4.

Table 8.4 summarizes these comporisons in showing the divesty evels of sach
tate. These a differences between the prcentages of the roups envolled and the
percentagesinthe generl populations. Hes  evel of 0 would indictethtthe per-
centage enrlld and tht i the generl popultion were exactly equak iversty s
achied aczoding t the iteion ofepresentativenes. A lvel above ndicates that
the nvollment pacentage exceeds th standarel,and a levelbelow erondicates that
enralment s blowthe standird.

Looking t theindidusl staes i table 8.4 e seethat svry state i the sample
butLouisiana and Cregon hasacheved o supassad dersty withespect oall minar-
ity arcue.Allthe samplestate but Lovisianaand New Yorkhave doneso with espect
o the Afican American roup. Oly Lovisiana, however, has done sowith respect o
the Latin group,Bsed on these sampl indings lone we might conchude that on
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We put “erage” i quotation marksbecause the standard rro s the squre root
ofthe sumofthe squred devatons lldivided by ot the sum ofthe devatons
ividod by . Yousil recal that the e formulaton always yieds rro

Hereisanother,equivlent way o interpret this equivalence between 95% ofall
sample means and 5% ofall populaton means. Any iven sample mean, .

sampling distributon could have been drawn rom & population with a mear, .
thatisegual . inwhichcase (- 4)=0and there i o eror. Otheris, it was
s from s popultion with  msan that s ithr e then o gester than i, in
‘whichcase (¥~ 4) 4 Oand thereis soms ero.Todetrmine the range ofpopulation
neans tht wouldlead 0 47.5% srror o less below thie vluear t0 47.5% eror o
less above tei value (for . ttal o 95% maxiamum eror). w acd o subract 196
standrd eror s (6, 0 the vlue of ¥

Lecway inan interesting metaphor t us in inductive satstics. It s avtical term,
that mesn 0 allow xtrs distance btween onc’s boat nd other boats o a dock
on the bosts e id,the side avay from the wind. When the sind blows, the
boat heads leward” s allowance mustbe made or this possblty. A saor gives
eeway, anda sttstiian caves a margi oferor. When a satistican sails, there
oughtnever tobea collson. Unforaanatoly the probabiity o zero collisons s aly
theorticalss th siling suthor ofthis hook ca st

I is g bt i not knone, it is permissible t0 s stherthan 1 1 wnder
the squar roo sgn. For most spplcations, however, is s  rval mater Soit it
easier o lear onlyone formuls, which is prtty much equivaket.For example i
=100, =£1000 and =1 =99 = £9.95, o a diference of one-alfof 1%

16 allovs the mumerstor ofs frctin o emainth s bt edoce the sz f the.
denominato, the whol racton bocomes e For cxample, §5=1,8/4=2, 8/
4871 =8.Trisis basicalyte fectofusing -~ aspposed 10 min the denomine
tor of th cstimated sandard erorof the mean.

Moy staisic sadents el Tterod tatan mportant probabily disbutionisnamed
i thei honor. Unforunaely thisis usta coincidence. WS, Goset, a statisicin who,
cgan working for the Guines Brewery in Dabli,Idland in 1859, developdthe
distribtion whie esing smples o brkey destined for the fimous Guinness St
o proventdisloareof trade secrets Guinaes did notallo s employees o publsh
rscarch findings. S 1 ge is artick “The Prouble rro ofa Mea” publishdwith

outbosing i, Goset choset sbmit it nder the alasSudent”

The concept of “groes of fesdom? efers 0 th syt of uations that rewsed.
o creteststicaltable such s tosein Appendis A. I are working witha stof
ceguations, cach f which s v varisles,the degree of freedom equal (). For.
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Statistics for Sociologists

Deviance and Dispersion

The Study of Deviance

Deviance s neof the mestimportant concepts inthesodologists vocabulry.Couses
on the subject o an deviant behaviorcr deviancy” s s cfen callec ars amng
the most popularclsseson universitycampuses inth Unitd States and throughot
the world. And mre theories of deviance have been devlopd than of practicll
any othersocilogialphenomenon. For more detas,see hig:/sciologyindex<om)
deianthm)

I orderto discuss how the concept of deviance i used,tis necessary to con-
siderthecoselyrlated concepts of o and cofority.Wherwe speak of beha-
for 35 devant there i aheays the understanding tht it devites from something,
This something s  norm. Behaviorthat s not dviant s sad to confon toor be
i conformity with the nom; it narmal Norms ar rles itendad to govern he
ehavio of members of a group. They function to promote conformity and secial
control. Norms can exist s part o iforma flk culture, ansmitted by word of
motshand passed down rom genertion o gensration Ty canabobe formaliz=d
in wiing 32 partof normatie codss of s, uch 32 constituaions and operating
procedures o eligous ous, universies, corporatons,and ctherorganiztios.
nimportantsubsat ofthese formalizd ules consists of the kaws that exic s part
oflegal codes.In mest culures, a further distinction is made betueen chl and
criminal s,

10l ofthese cases the nom hastwo parts:the s deines o stpulates the cor-
tectorncomectbehavior; thesecond part he sancion, whichndicates th conse-
Quences of confoming (3 posiive sanctin) and/or deviting ( negatve sanction).
For example, st universie have 3 forml norm stipulating that studsnts cannt
veciterfo crelitincases ules hey pay thel tuiion.fthey pay,then th pestive
sancion’sthtthey will eceive credt [fthy as the couse) I they dviate and do
ot pay, the nagativ sanction s ha tey il nct receive rsc,

T R IR R———
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FIGUREAS  Bar graph for cumulative number of trips.
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col%,=(f,, ftotal ) % 100, swhere coi%, i the column percentage for the frequency
in row i and column j ; is the frequency in that row

and column, and fofal, is the total for column j.
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FIGUREZ.13  The normal distribution.
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FIGURES.6 A positivly skewed distribution.
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Chapters 7-9 (pages 226-230)

Quiz3

L) ¥10%.3.0) 10— 3=7,0r(4 + 24 D/10=7/10=7

2.0) 410+ 31027102 7. (5 410+ 310+ 2102910 9

3.(0) (21005 (2/10) =4/100= 01 (5 Ethe the et s from Michigan and the sec

ondi from O orthe it s from Ohio and the second i from Michigan. That
5 (9/10)5(110)or (110)5/10) = (9100) + (F100) =18/100=.15.

.(6) More than 320 were rom Detrit. A the murber of il increases, the actusl
frsquency gt lsertoth theortica fsquency: Herethe theorticalfrequency
540 0r 400 out of 100. S0, s the number o ialsincresses,the frequency
Shouldincreasefom 321100 (32) o sometbing closer to 40071000 (40).






OEBPS/Images/Chapter_282.jpg





OEBPS/Images/Chapter_169.jpg
B oo

Socal Justice and Capital Punishment

o .:ma’:“mgme;:m b ey
e v o s i

SprareCot A Wil B G 71)

The study of socal fusic I an interdisciplinary

fed that applestheory and reszarch i seciology,
ciminology, and rlted discipines s mln premiss ——
thcthecncapefsice st cnlycbelegd AT U5 e Cont
ystem bt plfical nsttutions,th aconomy and 45t Willam Brsmnan [cur-
all ther resims of human relationships. Proponents %3 ofthe by of Congress
arguethatfweare oing t employ standardsof sty and fmess fn the cours of
Yo, should dathe sme ehereve socsl orms and vluss ar inqusston. Ths, in
creating pestive social change,we should sesk to stablsh  ust ey, not merely a
Justsystemoffomal il and ciminal L.





OEBPS/Images/Chapter_126.jpg
(emeonenn ) s

K.».M.»_
TEE Y

214520525 b 2.5 ke - 0,85 g - (100696757

. 7
oy 1 *

2452 - 25 i 5 e 55,90 g 55 9)°30

. 7
vy s g "

=226 5 S5~ 0 g (0 )35

[ T —r—





OEBPS/Images/Chapter_536.jpg
g

Crnsta for Poltics and Index, with sxpcted frequences
forchi-squarscleulations

Fotiter
Index Ret Bl Towe
Hah D) Her) 0
Law ey 33 u
Toe = s »






OEBPS/Images/Chapter_491.jpg
TBLE?Colloe wtons and minority envellment

Colige Tution, . Minoritis,y (-0 (-3 (-5 - 6-D0-7)
100 ) s, s, s

o Asat n s 23 4 s w2 ws
HilanState i W97 -4 w1 ez oo
AaSouern 10 [T VR )
MoneAcudemy 2 0 96 w7 w2 s
Ohia Mikary 5 P T Y S )
Wy Tec 7 B a3 48 17 w2
Ontario e 0 517 4 2 m2 e
Eastem Nevada s E I T S S
Tous & 1 s m i
s 8 4






OEBPS/Images/Chapter_412.jpg
) I |

S0 08 06 04 02 0 w02 104 06 108 10
0907 05 03 00 01 403 05 01 w09

RIGRETTS Scae o pease rvlnes.





OEBPS/Images/Front_001.jpg
STATISTICS

AN INTRODUCTION TO
QUANTITATIVE REASONING IN SOCIOLOGY

JAY ALAN WEINSTEIN





OEBPS/Images/Chapter_540.jpg
5 ) X < x
N 174
y y

oot suiic






OEBPS/Images/Chapter_408.jpg
FIGURETS 12 An exponentil curve, o wod i poaca conton





OEBPS/Images/Chapter_349.jpg
THLER] Crossabicontingencytble

Ao
Compettivenessranking __Privaie ___Pablic Tota
Tow Gassw  30e7e  9s0e)
Avenge DeL)  0E) 20 a0
Iy sdsm) 201w saemm)
Very bigh weLm) e e

o9 s s awon

Tost na






OEBPS/Images/Chapter_535.jpg





OEBPS/Images/Front_016.jpg
Couticent o ke desrminaion

Thesope fhe grsnline
e o PR ———Y

g i e e
LT —
Prdited e of e dependnt e egresionlin.
Rl grstion e,

Sumf squues e (i grsion.
[T———

Tisepeofthe bt egrsson o o e popin.
[ —

P —

Mansque o

Sumofsques grsion.

Sumtsquus e,





OEBPS/Images/Chapter_306.jpg





OEBPS/Images/Chapter_197.jpg
Standarderorofthe mean,






OEBPS/Images/Chapter_154.jpg
(90.29-82
821






OEBPS/Images/Chapter_340.jpg
TABLE 15 Gndtosfmal g sy

G Peior Dmmiicin Wedtn Basmdein fortar
’ @ - - T« -
' " * * I *
c - o = o -
b e " " " -

Inthe middis o the semester, theexpermental groups—but ot the contol aroup—
ware shawn  popular fim sbout the Holocaust, Eurpa Europa 1991, At the end of
the semeste, 3l four grougs were scministarec ozt test, vty sl butnct et
il tothepre-test.In akditon, o ofthe experimenal roups (A and B conducted
acontining discussion o prejuics pror t theshowin of the i, and on of the
grous 8)ssohad discusions fth i ollowing it having.Thess diferentcandi-
tions re summarizad ntble 115

The rsaarchers expecttion was tht the levlofprejuic would daclineinthe
groups thatsaw th . lwasalsobelieved that preudicewoulddedinemore where
therewas pror discussion and decline the st where thee was disasion bferaand
st the shaing.

Table 115 summarzes the resultsfor ach ofthe groups,lsting the respsctive
mean scores on thepretes ) anl the post.test (5, and the difrences betueen
the re-estand posttst means 7, ). A 0 lifference would indicate o improve-
ment, becausa the pre-and pest 2t fsults would be the same. & psiive difer-
ence would indicate an ncease i thelevelof pefuic,because the pre-test score
wouldbe gresar than that of the post-est. A negative difeence would ndiate.a
decrecse inthe level f prfudic, becaus the pestsst scor would be grestr than
thatof the pre-tet. You can see that the sgns of the diferances are all negatve,
indicating tht the post st l heneed ome impravement The net-o-ss column
Tissthestandar eor of the mean diference, ) calulated 25 shown I the text.
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interntionl confic

The lte owenteth and sarly twenty-fst centuries have seen some of the mst
dramatic changes ever inth direction of glkalization, mestof whicharetechnology-
ven. Movie, cell phones,cable and stalte TV, and especiallyth Intemet have
aken 1.2 ong way toward what the communication therit MarshallMeLuhan frst

v bt v e sty f bk non s Wi 205 C 151





OEBPS/Images/Chapter_232.jpg
KEYTERMS

Cofdene ke (C1): A rnge of v sbove
o 3 mple e wibia Which one can xpect
he mean of the poputon (o whichth saple
s dram) o3 cati prcetage of e e The
ot commen percntoges ar 95 0,95,
Degresoffeadow (45 The mamber of pices of
nfation et determie the prtbiltytht o
parmess of et (such 5 popvdtion mess) vill
occus This sbased o i allppliaions o umer-
Civaraties

it A messue of s puramees it s bsed on
Eunpl nomton 0 e e populaicn i
mtion is ko,

Esunsedstndand e ofhemes) The it
hestadnd deviaton o sumplag disitation, ol
i ot kv,

Levdofconfdene Thepecenag tht defioes con
bt v such o5 95 a0 996 1 £ e et
Cntae of e hersscher expects o b coms i
kg decions ot parsmAEr
Leveofsgnficance. Thepropotion tht deines the
part o the smplng distritution ho s s
FmiLdence terval i h msiomun proportion
o i the resarchr i willing o b icorrsct i
making deciions boutparametrs. 1 s symbolzed
50 and s cqual 1o (100 Lve ofconfidence) 100
g o eror (M) T vl tht s addd o nd
sbtrciod fom  sample mean 1o dtemine  con-
fidnce vl s vla depend o hevla f the
standurd eror (o estited sundard crr) and the
ppoprss o o o e iven






OEBPS/Images/Chapter_496.jpg
TBLES2 Crossta fo the varshles ength ofrsidencs and Property vlus from

able 151
Property vane

Residence Tow Mo T ot

New el 0 O e

o 7 3 o 15

T i i s

THBLETS. Crossab forthe vrisbles Class and Lenggh ofsidencefrom bl 15.1

Residence
ot New o ot
Tower 7 E »
Hidde i 15 u
Upper i 10 1
o ® © =

TBLE1SA. oot forthe varishles Classand Property vl fom table 15,1

Broperty e

cast Tow ) T o
Tower o 10 s £}
Hidde o 0 2 u
Upper . 2 0 1

To 2 n I






OEBPS/Images/Front_019.jpg
ofen underemphasized.Tn fat, o extofthis type can be compet, nor should it
ttempt o b, Soms things thit s consdered important o suthors o hei pests il
abwaysbe ft out. Th challenge st decide it  cut and what o include. And in
hisregard, | reierte that nothing should tske prcedence over the primary goslof
{eaching mathemaicl ressoning o ver the pedagogicalmethods that have proved
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Special Features

Asindictedin the i, this ook i ot mcant  tursdentsnto maser sttsicians.
Norisitespecially itended 1 cxpand anés gencral mathematical orizons Gt hough it
can o that). Rather, it purpose i hlpthe student ks how 1 applysocial satistcs
i any of several contests. Bach chapcr of Appyin Secial Statistics ods with special
sctions that addrcs these nesds First s st ofnew words introduced n the chapter.
Inthe text these terms o usally presened n i, and i th *Key Terms” section
theyar brefly defind. Of course, thes tems realo indexed. Th second special
sction s Web Sits o Bookmark” He the stadents e inroduced toweb s, dota
sources, and the ke thet elate tthe subjctof the haper. One o these sectios, in
(Chapter 3, iclices an annotaied presentation of Internet sies such 1 Bitpwi.
censas o) that provide fre data tobe usedfo the SPSS applications and excrcises
tht follow:

Fach chapter incudes  set o exercises (some wsin the nternet) on the major
principls, concepts, and tchniqes introdscedin the text. These ae referred o 35

Solation-Centered Applications”  type o kearaing ool introhced i the ae 19905
by the lcading applied soiologistsScphen Stecl, AnncMarie Scaisrick Hausr and.
Willam Hauser. Many ofthse appications ars based o the work ofthes and other
colleaguss n the applied and dinicl social siencs community The xercises can be
wsedina varey of ways, inclcing b th nsiracto for quizcs and b the student for
slfsudy.

ach chapteralsoincludes one o more bief esays hat connect statisical concepts
and princples with s contemporary sciobogical theme o isue. Mot of thee “Saistcs
for Sociologiss”applications re csturein boxes,which are lsed b chaptr, ko
it the tables and fgures ollwing the Tabl o Content,

Fially in the sccomparying Sy Guide n SPSS application for the mor e
niqcsand princilesinthe txtisncluded formost chaptrsofthis bk Her tdente
Jearn how social statstiianssctually manage the dats and perform the calcultions
theyar caring,snd it will ive them hands o experienc with tis esdin satit
cal software package. The lustation fr Chapter 2 involves creatng a data s, and
manyofth appications and llustztions insubsequent chapiersemploy tisdata et
Unlike some texts tht acknewlodge th importance o SPSS, ours an b reaily used
with other package.such s the increasingly popular SAS.or without any compater
application. This mate is ssentily e o the instructor:

A min earing objctveofthis et s o elp st understand how and why
Socal statstis i sed. Ye s styleand substance e based on the recogniion tat i
s cqual, o ven greater importance that sudents begin 1 earn how 0 apply these:
principlsand techniques themselves.
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on Sociologcal Practice and Public Sciology. Severalweb ses are now dedicatd to
Puble Soiclogy including a compreharsivesite with many relevantlinks at it/
pubscc s sdunensphis

Anillustraion Using a Bivarate Frequency Distbution

This chapter focuses o the mst bsicof tatstica oo, th frequsney ditbutio,
Vet ven at i cemeniaryeve th connecton betwesn socl statstcs and appled
public socilegy is apparent o llusrae this point e us consder an s of wide-
Spread publicnterest and concer: regional migration inthe United Sttes and s
economiccause and consequences,

By the time of the 20001, Consus count 1 had been el documened thata
clear trend was under way involing the migraion o ndiidusls nd housshelds
om the northeastern and midwestem states (the snow belt”) t the southern
and westem eglons the“su belt] Extensive esearch based on surveys andsec-
ondary dstaanalyzi h besn conductad n an sttempt to undarstand thisdemo-
raphic movement; for example, see Wilam Frey (shown in flwre 4.12],"Snow
BelttoSun Belt: The Migration of America’s Votrs? Brookings Report Onlne,posted
Jun 205"

(on apparently abvious factori sconamic. That i, or  vaiey of ressons,
including deindustrlization the snow blt i bacoming poare snd th sun belt
as bacoming more prosperaus Thus,people were seeking oppartunities in more
afluent regions. ow, although this xplanation may be vald t some deares, the
itation s far mors complex thanit vould st appest For at the mamant the nans
eltsates 25 whole have substantily ower rtesof poverty than mest of the sun
beltsttes.

hefollowing s tbles containnformation drswnfrom the 2000 Census st
census o). Table .23 contins s  sting of the 0 statesplus the Dsicof Colum-
bia.For each sate information s given on the egion - for East, M for Miduest.”
for South,and W forWest.In adeltion ach state s iven a value of o1 H' o nd:-
catewhethe s prcentage o prsons Iving below thepovery lvel s low o ighin
comparisontothenatonal average of 124% Although th eltonship betwesn the
o0 variabes s not immediatlycbvious fom these raw data, table 424,a bivariate
frequencyditbution, makes a clearstement

e mrmbrnkgeptsches NS, g
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sthome and ith thestucentscrentation tovsrd chaal. But an hemtive xplana-
ton's that these parents re ot slone and that parents throughout the scho o the
enti school systemfel the same wa. v, tis indictesthat a public s has
emergeditha requies achange in polcy ather than n parenting practics.

‘T statitia techriqueofchi2cuarecanhelp sl such e, Inparti-
ulrfcan employ informaton that perains o asmall sample ofparents who believe
that thy have 3 pivats pblem. t hen uss the sample informtio estimatethe
extentto whichthe poblemisshared i thelargr population which can ndicatethe
extenttowhich the problemisactually a publicise.

3 cartain school distic,a andom sample of 225 prents o schook-age chidhen
i s fram 3 popultion ofabout 75,000 such parents o smple questions s
sk ofthe sample parents:

1. 1syour chid perorming below standard o the sams?
2. Whodoyou feslisresponsbl o the peformance of sudents!

Note thatssch ofthe two varisbes s nomina lvel.

The resuts ar shown in tabl 12..The ndspendent varable is perception of
childerts peformance and the dependent i belief about who i responsible The
cbsarved hequencie reshownin bld, the colurn prcantages the spproprists
percantagesfor measingthe mpactoftheindspendenton the dependant variabe]
ar in parentheses,and the expected requencies arein . Th expacte fequen-
ces e calulated by the oMU =11y % 1y

Locking ttheabsarved dats, ws canseethat 475 ofthe prents whase chikden
ar having problams in school bleve tht i th child respansibilty snd sn -
tonal 419 blame themsehves,fra ttal of 8% I contast oly 329 o the parents
hess chiden ae prforming wellatbute o the sudents anlan addiional 34%
crditthemsalves,fra toalof 6% inthese two categares For the parents whase
childen are having problems, oly 129 atbutef to the schols whereas 343 of

TABLET23 o it ponsbiy s patomnc

Chlepatanig b st

Wit rsporils o dnspermce & [ e

e g spios s
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TABLET1.1  Incomes and property values for ANOVA illustration

3,700
4,050
4,100
4,600

Monthly income Property value®  Monthly income  Property value®

$500 2 $4,980 3
786 2 4,980 2
940 1 5,600 2
1,074 1 5785 2
1,100 2 5,852 3
1,191 1 6,020 2
1270 3 6,175 2
1556 2 6225 3
1,620 1 6,290 2
1,620 3 6,525 1
1,696 2 6730 3
1,700 1 2
117 2 2
1816 3 3
1,940 4 3
1,995 2 3
2,054 3 4
2,349 2 4
2,684 4 4
3,240 1 4
3 4
1 4
2 4
1 4
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TABLES A positively skewed distribution
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produced a sgnficant F. He was then inteested in deterining hichpar(s) of
ncans s responsible, butcoud notdcide whih et 0 vse amongall f he sy
choics. S he sought advic rom thesding expert i th ied atallfthe msor
resestch niversiieswith satistcs rograms. Aler eceving a varety ofdifferent
“orrect answers, he published his findings s olows: “The onteuting pai of
meansis %, and, exceptin Berkeley,Cabfornia, and Princeon, New Jersy. n the
Iater case, it s %,and , but it sals 5, and . This s arly corect in Cambridge,
Massachusets, where thecontibting pai changesasone movesfrther from the
‘Charks Rivr. In Chicagn noneofthe difernces i sgnificant”

Chapter 12

1. Other membersof thefamil inclde the median s, the goodnes-of i s, and
the one way chisquae. Fom this point on n th fext we use i square” a5 &
symonym for two way chi suare.

2. Many sttisicinssearnthatif xpectd requencisareles than 100, an adusment
Should he made because the degre of asocaton would otheris be overstated.
The most popular of thess i Yt corscion, which subtcts 05 fro the sbeo
It v of the difeence betwsen the obsrved and expeced fequeacies beore
Squaring it (see bekow). Sl it s held st sy chi-squse for which expected
e quencies are les than 5.0 should e avoidedstogter. Ahough thes poits ae-
‘weltaken, it s acceptable at this elementary level [ the resarcher (0 report low
expected frequencies (thirvaluesand the clsin whichthy are found) abong with
the Lo Tisallowsthe readr ot 1 ke the resultsatface vlueas i herewere
o low expected frsquenccs

Chapter 13

1. Thiiscommon prctcen spplcations reguiing o pumerical varible: ht s
sands or the ndependent andy for the dependent, When thrss or more varsbles
arimvlved.eah f the ndependent variabesis symbolized by xwithanapprope
ate subscript 5, % 5.

2. Thelteral meaning fthe word “rgression” s ging back” s pplication i tati
tic sefors toth endencyofthe values o the dependent varisbles o b inflenced
oy, o go back o, the mean of he independent varidble. I was fst oined by the
Brish satistican Franis Galton (1822-1911).

3. The dirct tst used here employs s table (able A.6) that s derived from the
respectve {values by the ormuls 1= A"+ ).
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€%, =(cf,/n) x 100, where cfjis a given cumulative frequency and
s the total sample size.
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would e n the nomal range or pesiively deviant s also pssble that " certan
amountreers o5t st 15 iteractons per clas.Inthis case,th performanc ofl
ofthe 10 nstructors e be ngativly devint

Lacking th informaton nacessary o decide whather and to what extent the nom
i question coincidas it the cbsved maan, it wauld be wise toreservejudgment
about whose perfomance conformed and whasa was deviant Butif or thesake of
istation, e are wiling o sssume that approsimately si neractions per class s
ot nly average but i alzc nom,the reuls of the study reves  close relstion-
ship between the statisticl conceptof disparsion and the socilogical concept of
dvisnce.
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Chapter N

Chapter 1
L

Chapter2

- Asyou probably know the word datasthe plurl e ofthe Latin sing

Thisand mostof the following chaptersinclude  boxedsection,entiled “Sstics:
for Sociolgists” These aredesgned o llsratethe many ways in whichsociology
andappid statstics work ogether 0 help us understand and recontruc he soial
workds in whichw ive.

e il soon earn 10 refr to the number of nits 2 sampie sie or even more
rcfy. it  owrcase  fr “namier’).

. Continualyupdated vesionsof FORTRAN ar availeforPC/Windows configu

rations andn digial format. These anda
sthtpis Fortan com.

talogofsupport products can b found

(- The AACS website st wascnctorg and he SP ASA s satwsstechsoiety

comiass.
Members of AACS were asked 1 name the mont wefl book on appied resessch
methods (mostof whichincluded some discussion ofappied socialsatistic), The
authorsand e fth fou books receving the most votes are dentied withan
asteisk i the Refercnces seton at the cdofthisbook.

meaning "something given” Thus,we sy o are” .
Some writers sy an ypohesis rcatin te ntal 1" as  sllenteter. Inthisbook
e ol the more common conventon of saying a ypofiess,with th st 'h”
sounded.

\ These ae bsic operators in the sene that stringin thers togsther can indicts

more complex Iogcl relstion. For xsanple, one might want 1o rfer 0 the iher
senseof "o that does ot incude “and” I that case the senience "L will ake 3
course i soiology or anthropology” would be unue i you took bt In logical
terms you would sy T willake soiologyor | il take athropology butLwill ot
take both” A symbol does cxist o express this “exclusive o”and i s comvenient. I
s mot mecessary however,becaus he sume sensecanbe comeyes with acombina-
tionof some.f th iv basi operstors
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“Thi change reprssents o ofth o major discernbl trnds afecting the way
socal ttsticscourses i a appliedoriatation e nove beng g, e othr is
thedramatc ncreas i computer eracy amon stsents ofall backgrounds. I fac,
Ihave leared tht the stdents generlly do ot equie nsiucton n e us of the
PC.Rathe, theyonly need 10 beshown whee 0 “point and cic” 1o use SPSSa ther

sically relted packs s effctivl: In additon it s now possble o incorporate
ot the course the use ofsctalonline data et rom the S, Burea of the Census
and othe aulhoritatie sources.Finaly, her is nowa consderable amount of mterial
about tatstis ncluding several complte course,on the nternet. Thus, an impor
tant partofthe inctuctor’sresponsibilties today i 0 tsich the student how 0 make
th transiton,a ffrtessy an s mearingfully a5 possibl,fom the tethook (and
lectres) o the vast workd of relsted information o th .

ANote from Instructor to Instructor

Without question, the st pessing <halenge for me i achieving my courseobjectives
i inteodctory scialsaistics—and | knows this s shared with mostothr stistics
nstructorsodey —iswhat efer oas anxiety management” A e proportion f my
stadents,ranging fiom 0% o nearly 100% n any given semestr, el vy insecure
about their math abiies. For some, | bave earned it s because they nevr studied
math i high schoo,or did vry poorlyin i, and have taken no colege lvel math
course prio t saistics. Others, who may atually have a i grasp of algcora and
Seometry havenevertaless been fightned by techezs who themeles oy he had
 poor grasp of r a disike forthe subjsct. I an case, il obiged 0 ssure thern sl
thtthey can succed i bsic social statstics Becaus, n efec they knowitalleady
but have eithes forgoten o suppressed the skl and s thy nsed o dowell.
Asoted,there are many extbooksin elementary soilsttisics curendlyaviable,
Some fthem very gond. Nevrtheles,noneof the approsches employed i these booke
efctvelyaddresesthe ncedsand opportuniies e et view as o prioriisin
over thrse decades oftaschin the coure st svsral univrsities to ol sorsof studerts.
Thisisto sy that in scking spcil oienaton o aunique “ake”onth sbjectcthr
texts il 1 address theimportanceof spplication and the ialcteal diersty of the
intended sudience, At the same time, in making the translton romthe poken t the
‘writen word, they ose sigh fthe techniquesthat stualy work i th clsroom,
Morsover,manyexisting texts appe o sress e ned 0 giv 8 Complete”preses
{ation of the topic st band. The esult s tat s considrsble amount ofspce i gven
over o esotric ssustha ot students will nevereed 0 adrss, wheres he maia
sk - hlpingimprove the sudents skilsal quantitative descipion nd induction is
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Iabeled th Gobal Vilage. An equally nfluental orce s the rowth n the size and
eographical reach of mulinationl corporaions Giganti comparies e Wal-Mart
and the majo automobieand energy corporations have brought about a previously
nimagined unifornity and lveling{ Fatness”In Fredimans trms)inthe way people
everywhare consume, work, think, and even dream. One company, McDonalds, has
ad such  prfound fct that some sociologssled by George Fitzer (2000, have
equated globalzation with McDonaldzaton.

s mentioned,thesudy ofglobazsionis no without contrversy The st bsic
and argely unansered queston nthis rgard involes whether o not theprocess
isbenafting the people ofthe wold. Obviously. it s making some peopl, inclding
the nrs and managers ofWal-Mrt, Exon,and ther mutinationls,veryich and
poweful But what sbout adinty peopl ntheLnitd States Europs,and specially
theporsr countriss of A and Afica A they respingrevards from gobslztion?
v they lsrglyunafectd by 7 r st making thingswrseforthem, st weslthy.
and poerflprofiat thir expensel

OF course, these ar complex and diffclt questions to answer But quantittive
resarch can provids soms cluss, I this contex,th fllwing lstrstion applies
acrasson sl zome intrestingdota o glbslzationsnd tsmpact Althaugh
linearregesion cannot et questions aboutwhather globazaton il g preg-
vess, it anshed somelight on how th process works.

Measuring Globalization

The dta frthislustrstion nclces setof messures thatarepartof the general KOF
IndexofGlobalzation: ™ s shewn ntable 148, thrse of these maasures are conoric
Globalizton, nfornction lobalzaton, and Ctturl Globolzaton Each conists of 3
st of specfc variabls that ndicatethedegree o which  county s cconomy,ifr-
mation ystem and cukure respectivel,are connected vith th dobal nvicnment.
The sconamic messur inchuds tems uch 1 tade and ivestment, the nformation
massurs incudes et and cable Ve anc on o thetems inth culural mea-
sur s the number of McDonalds estaurants per apia. Data on theseand many other
varibleswers cllcted for 122 countis and for sl yesrs betwn 1995 3nd 2005, 3
clecion afwhich re shown ntable 145.

Forthe purposes oftis anlsi,ninevaribles werecreatedfrom thse ndices, a5
Visted nthe upperpart ftble 142:cnefo ach ndx fo the ar 2000 nd forthe
Je31 2005, and one fo sach ndes thst mesures the change betwesn the tua yeas

ke ot etatea
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W n
o

Valueis 325 The new MEIs (125] X (221) =718, 50 the 9% Cis - ME = 365:2 7.15.
Subtracting nd sddling ME,the tervlranges from -352 o +10.34

We can o s that wesrsconfdent tha 95%ofl pessble mesn ety v
e forthe S0 sate s batwean 1.3 nd +6.65 and tht 9% b betwsen -3.523nd
+10.84 Racalthata soreof Osvould indicte sxactagesment bteen the percant-
age f minartes i he general popultion f th statesand thepercentageenlldin
highereducatonapostv o negativescorewouldndicae diversityinhigher suca-
ton thats above o below th tae standard, espectively.Base o the confience
Interval, we would condluce that the st of S0states prokably haveachieved diversty
i aducation slthough thers re scres withinth rnge (0t 132 frthe 5% C and
010-3521or the 593 ) hatarebelowsanderd

1itis decided tha programs to mprove divesity ae deiabl, our ficings sua-
gestthatthey are ot needd uniformly i al 50 tates a st notfor the all mincc-
tes category uslklythat 25 awhele the setof S0sttesare chse tooravenabore
the standard. Vet s we have seen some of the stetes incur sampla e el the
tandrd for thi catsgory, and severl arebelow frth Latin group.

Posscrpt

Data are vaabl thatallow for s comparson, athough ot 3 prfeclyexactane,
eteen oursample rsulsand the elvant population chractrstis ortheUnitd
States a5 3 whole (not broken down by state), the percentageof sl minoitis i the
generl papulatin i 243, Similry the percantage of sl minortes inthe student
bodlesofcollsgessnd unversies s 304, Thus,the dverstylevel s 304249 455,
Thisi 3n above-sandsrd evel, and s withincur confiance evls.
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Appendix B

Subscripts, Summation, and Scientific Notation

SUBSCRIPTS

Statsticians outnel use ormubas o indicte ow variousmeasures, such s e mesn
or the standand devation,are calculted. Many ofthese involve repeated operstions
‘with seies of umbers. For example the ormula for th sample mean ofa variable
e tatwe a heval of that variable fo the firt unit Gindividual, schoo,and
50.0m), 1 the valeofthe second, o the vale of the third,up t and icliding the
e ofthe st o nth, it For this and sivlar typesof calculations, a echnique
Known as subsript otaion can make long and tedious calelations cerer snd easer
o understand.

The basc of tis procedure i s esch unit an i narher from 187, Ordi
il it docs ot mater which it s asgncd s given index nurber, 0 ong a sch
bas ane index number thatisdisinct from ll ther (for example,thre cannot bt
umber ). For he sake of onvenience, when v dta come in the form ofa st of
mitsand ssocaed values o vrisles—ssin an SPS datasl—the ndex numbersare
asigned in the same orderas the . I this way, it o onger ecessary o reer 08
it by s proper name suchas "Ssan” or“Easern Mchigan Uniersity”or “Ausraia”
Insicad, e can eer o them as unit 1, it 2, unit, ... nit . Note that te thre dots
) caledsn s indicate misio s in  contiowous st

Once theindex numbers e ssigned.theyar used o el disinguih between the
ahesattained by iferent units ona gven variable.For example i he ollowing able
‘weRavesed fve units sudents) withthis names,the numbers signed o them, and
heirvaluss o the varishe “GPA” Follwin th convention o uing lwercas s and
0 stand for vales o numerical variabes, e wriethe ndex nurber s it
kv the line tha he o 3 is on. S, we wie 3, 0 st for“Susas GPA andy, t
sand for“Sasars sty hosrs” Thu, e can sl of the vluesa fllows 5, 3.2,

1x =285, =x, S iandx =35,
Studentname UnitmomberGEA ) Studyhowrs )
Sun T ) 0
Dave 1 i s
Joua 3, 35 10
Karen n 26 4
Roert. s 3 B
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(0544107640712, The sverageofthethes ssmple maans, 0798 i clor thanany of
theindiidual sample means. And, of greate mportance, o matterwhichndex alue
e us, s clethat racil biss eit, ot i statistclterms. Asncted, whether
ornot this ndicatessodal injusticeis ancther mater.

o extend this exampl one further tep abl 73 contain nfomation bout the
acil and sthniccharcteriti of inmtes entenced tobe sxcuted but who ar tl

siveon desthrcr

Amona the many specifc fcts revedled b these dats,the most pertinent rom a
sl justic prspaciveis,agln, the reltve proportons ofblackand whit nmates
n death row in comparison t thelr respactive concentrations n the general US.
popultion,Whersss 1.3 of dsthrowinmates r blsck thegraup reprsentscnly
12:3% of thetowl U, populaton.This s mare thana 3-o-1 ratioofnmates to mem-
ers o the general population. I contrast, 45 5% ofdeath ow inmates are whits, bt
thegroua makes up marethan 7% ofthe total popuition ora atioof 010 1,

Now it group of 3,292 desth row inmate e 3 random sample of the US.
population—which, of ourse, we know is almost crtinly nt the case—we would
expct bout 2.470 members t be white and sbout 40 o be black. Compare theze
tathe actultotslsof 1,498 and 1250 repectively.

Usingth i o the samplinadistrbuton lthough the assumpions do notuite
oldhers andthe mathemtics s nexact) s could sk what  reszonsble expecttion
fora random sampl ofn 3292 would be. ith s smple percentage or whitesof
45.5% more than two-thirds of alposibl populaton percentages would i within
ne standard srtor unt o thesample percantage; and wll oer nine-tanths of the
popultion percantages wauld e wihin o standsrd aorunits Even uingthe most
enerous estimte of a sandard eror unit (about 30 percantage points), we would
expect the popultion percanag for white t be etween £2.5% and 485%forcne
tandad stor and betwssn 39.5% snd 51.5% for twa standardenorunts. The scual
popultion percantage of75. i far bove sventhe widsr ange. i emately passible
that the desth ow ssmple s elected randomly from the generslpopudstion, but
sexvomely unilely

Thus, the qusstion remsins the same s t was following xaminaton of tble 7.1
Vi the sample slected with  biss—conscius o ot —againat scks i knew by
defintion that it wasslected with  bia agalnst paople convicted ofcapia armes.
#re blacks frmore kel t be comvictedof such crmes? We now tht th st of peo-
Pl comiced of apil imes s ased o thedeterminationtht incicted defendants
Sctully commite thess crimes. I there 3 biss agains blsck i the indictment or
determinaton processAnd il we knews thatnot evryone who commits 3 capital
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TABLET23  Contingency tablevith observed and expected frequencies

Tor =

T
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B suvstcs forsodologists

PublicSodology and anlustration Using Bivarlate Crosstabs

One o the main premises of our approach to intreductary statstis s that
athaugh socilogy is 3 sience, it i 2 3 technalogy far promting pasitve
socialchange. & we discussed in Chapter 1, the nvention of the ied coincided
it the incorperaton ofthen-currnt innavations n mathematica statstis and
adesie o usesuch posive knowledge to crest a betterworld.Inevery genera-
ton, fom the daysof omta, to . Viright Milsera n the 1950s and 1960, o the
present, saciologists have zought to develop the applied side of the fild and ta
increase public awareness of s practiclvalue—oftan i the fae of esistance by
thase who blisve that sociology should be 3 pure ciénce. Applied socilogist
Douglas Klayman (2007: 36) made this pont n 3 ecent aricl: Sociology has a
long history o applying socal theory and methods to the dentiication of the
causes and consequencesofsocal problems:”

The Callfor  Public Socology

1 ecent efot 1 acanca sefoloay on both the scentfic and the pracial ronts,
the AmericanSociological ssocation (A5 Prsident for 20032004, Michael Brawcy
(2004 104-105), introducad an iniistive h sbeled bl Socokgy. He defned the
approach 2% socioloqy tht seeks o bing [the discipline] o publics beyond the
acadmy, promating dislogu sbout sues tht affec thefteof saciety, lacingval-
ues towhich w achre under a microscope Commenting on thsntiaive, Kayman
2007:40) argued that By educting dedsion makers in government and th non-
proftsector, and through the gorous practic o socology,sodlogistscanmake a
bettrworld 3 ralty”

I just fwshortyzars,the program fr a ublic Sciology has moved tth fore-
front ofthe fsd,Ssveal bocks and articls have been writtn on the subject, and
courses onits principles and practces have been ntrocced into the uria at ol
leges snd universtes throughout the ward. Among these recert curriclum ino-
vations, American Univesityin Washington, D, has introduced a Master's o Ars
Concantation in PublcSocology,under he eadership ofDr Klayman.

10 July 2005, the ASA TaskFors on nstiutionalzing Publc Scilogy submited
arsport 2 the A5 Counclviththe e Public Sacilogy and the Rectzof Amsrican
Sociology: Resstabshing Our Connections o the Publc avalble at hetp/pubscc

iscadu/e107_fles/publcieportdS0105 docl.In esponse o ths repertandinec-
ognition of the importanceof the program, the ASA scon esablished 3 new s=tion
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Applying Social Statistics
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TABLEW2 Regresson equations snd stndsrd evos of

Variabee
URB R
GNP ma URE
GNP ma R
URBana L2
GNP maLEXP
IeRand LEXP

estimatesfor 66 ntions
Equation
TR, =979 - (1L063 0R8
ORE = 3545+ O0ITGND
=57

m3GND
72100 090K
5991+ Q0TGN

7594 - 025918
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THRENS ANV

St 4t Newse ¥
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The alues for sohing the squaton re 2 fllows:

Vit 33nd 36 ounled 0 3] degressof feedom, the £, vlues 292 and 451 at
1= 05 anl 01, respectively.We can eectthenull ypothests There s e doub that
the groupeinthe papultion would have diferent el ofmprovement

Now, s noted inthe ext, we can use 3 post-hoe test o detemine whih plrs
of groups contrbuted to the sgnificance of the F rato. The resuts of the Tukey.
testareshan at the bottom oftable 11.5.You cn s tht the improvement level
of aroup D, the control aroup,difered signficantly from that ofeach of the cther
three groups. In addition, the iference betwasn A and € ws alo staiticlly
significant

The use of ANOVA verfies and sxpands uponth resls o thetwe-sample et
Showing the fim and having rlated dlscusson has  clear impact o thestudent’s
degreeof prejuic, atleast as measured by th sale used inthe exparimen.
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TABLES.1 Mode table

School experience s
New 16
Returning 14 Mode="new"

n=30
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TABLE2.1 Units of observation in sociology

Typical units

+ Individuals with various attributes: students, women, veterans, senior citzens, tc.
Families, both nuclear and extended

Houscholds

+ Sports teams and work groups

City blocks, census tracts, and other statistical divisions

« States, provinces, and regions of countries,

Small businesses, corporations, public sector bureaucracies

+ Colleges and universities

Nations and groups of nations (e.g, developed and developing countries)
+ Documents such as novels and newspapers

Works of art, TV programs, music videos
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TABLE10.3  Length of residence table

Residence s %
Recent 2 58
Older 2 r

Total 50 100





OEBPS/Images/Chapter_296.jpg
KEY TERMS

Bty e e
ol s e gl

e
P e 1)

it ot o e e e
et o e b e bk e
oot e ot g et

e
oull states "o difterence” (<. between wrpl





OEBPS/Images/Chapter_554.jpg





OEBPS/Images/Back_034.jpg
50,5 cquatons with & varisbles, f = 1. This means hat one varabe i nt detr.
mined andi freto varyrogardissf hat h cqations ipulste Ik =y, thatsdf.
0, then ll ofthe varible are detrmined. Although a demonststion of how .
s derive would take usheyond the el of mathermtis assumed here, i e with
thechi-square saisic (Chapter 12)provides an easy 10 understand usirtion,
8. As mentioned inthe notes o Chapier 5 Krtoss i he fourth mostimportant char
scersic ofa requency distriution - th fourth "moment” e centeltendericy
dispersion. and skevwness.

Chapter 10

L. Thisisa problemfor whichither purerandomorsified ssnpling sy be appro-
priste. W assume pure random sampling here, but the echniques ca be casily
adapled 1o steatified smpling (which employs rndom sampling within sist)
through the us o weghiing,

2. The symbolfo “nt gestr thar” i < Lierl tis rsds “lessthan or equal 0
which of cours ac th t ways n which  quantity cn be “aot greterthae”
another.

3. The symbolfor “not les than s 2 Liteally this reads Treate than or equal
o7 which of course ar the two ways in which a quanty can be ot lss thar”
another.

4. Thesssumptionof unequal vaisaces would hve mace o difrence i th dcision.
The g wouldBavebeen 104, with = 3. The orresponding alevluesat.

5 and 01 sre 1657 amd 2457, respecively.phing . well oot critcl
regon,

Chapter 11

L Tiwo way ANOVA i sed withthreevrisle, b independent sndome dependent:
e way ANOVA takes hree independents and one dependient and 0 on

2 A essy way to emember whethr 10 go to. columa or o ow is that ., is
hoaysa small umber compared 10, Yo an s tha te numbers hesding
the columns aresmalle than those at th heginningof the rows. S0, isin
colomnand d, ., isin  row:

3. SPSS provides 18 pst o tests, 14 withequalvarianees assumed and 4 with nequal
variancesasumed.

4. Y. thee i 2 satsis jokes Web st wwilsu e/~ cramsey/Gallery b
Thejoke which runs fo pages and pages,conserns a satsician whose resesrch
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THBLEIS7 Muivariat regresson equations for globalization variabes
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TABLE412 Number of trips for 15 students showing
cumulative percentages

Number of rips 7 o %
0 2 15
1 2 13
2 4 1
3 4 7
4 1 3
5 2 2
Total 15
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Becausa socilogy focuses on agaregates rather than indiiduls tafords us the
opportunty ta view privae problams 35 pblic sues. According to C. Wight il
(1959 who s widely ctd for making this obsenvation, contemporay society tends
toislatepaoplefrom aneanathersotht they do ot havechance oseethlronn
lves 3 part o a arger colctive experence. & a result whenwe are confonted by a
problem,such a being id off Fom work we end to iternakze and personaizeour
pligh,blaming curseves. Thus, we visw th iustion . prvats problem. Ve, more
ofen than not what we perceive o b  private problem i widelyshared and i, in
fact 3 publicssue.5,nthe ase of layofs,theproblem may wel eside notin the
fallns ofindiicualworkersbut i the company’ o ndusty'spoicisor nth aws
thatregulste busingsses.Considrth folloing sxample.
Withecentchangesineducaton plcy students e now required o take standard-
ised examintions to messurs achisvement an o determing whethsr they should be
promotectothenestgradeor held bk Ax s el prents e rceiving et cficial
oot boutthanchiiens pefomance. s might e pcted scms of thesa eperts
incicatehathildenare paforming below theminimumstandards,suggesting seious
problems.Atissue i whoseprcblms these are 1  th faut o thestudents andthelr
Tack of preparation anlor supportat homecr re th schocks flling the chicren?
Many ofthe parents take thess poor reports persanally concluding tha there is
something wrong with their prenting o with the students motivaton, capacly to
Team, st Forthose wha felthi way, theiris prae roblem thatdemands changes
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total%, ;= (f;, /n) x 100, where fotal%, s the total percentage for the frequency
in row i and column j, , is the frequency in that row

and column, and 1 is the sample size.






OEBPS/Images/Chapter_358.jpg
(row i total)(column j total)
"






OEBPS/Images/Chapter_426.jpg
w

35

GPA

a6 s 02 U s
Study Hours

FIURETS 1 Scateplt o oy s and GPA





OEBPS/Images/Chapter_270.jpg
$7.760.62 - $1,69451 = $6,065.51.
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TABLE413 Monthly incomes for 75 households

Income
$ 725 $2388 $ 6500 $10745
$ 940 $2412 $ 6530 $11,015
$1,074 $2,509 $ 6730 $11,088
$1,005 $2,59 $ 7,050 $11,172
$1,100 2,684 $ 7,087 $11,190
$1,174 $3210 $ 7,090 $11,362
$1,101 $3,380 $ 7,200 $11637
$1460 $3,700 $ 7,330 $11,680
$1559 $4,200 $ 7,500 $11836
$1,585 $4,600 $ 7,625 $11,950
$1717 $4,790 $ 7,700 $12,120
$1,731 4,800 $ 7,79 $12474
$1,780 $4,980 $ 7,804 $12,89
$1,787 $5,110 $ 7,900 $13,350
$1816 $5550 $ 7,985 $13,380
$1,840 5720 $ 8710

$1,890 $6,020 $ 8850

$1995 $6,140 $ 9200

$2066 $6,175 $ 9787

$2230 $6,200 $10,203
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ME 20(021) = 0.42.
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TABLE419 Crosstab based on table 4.16

Class
More than tw trips? Lower, Upper Row total
Yes 4 4 8
No 5 2 7
Col. total 9 6 n=15
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Chapter3
i

s e als refrred o a5 “cases?”*subects” or “respondents” depending on
the context of th research. Ofen th unit ofsnlyss i the unit of observation,
but in many mportant instances thre is 3 dilfrence between th two, The unit
of analyss i he person or object tha s assuened 0 have the characterisic(s)
denified in the predicate of the hypothesi. The unit of bservation i the per
Son fom whom the data are collcted. 1 wer o sska et of 10 studeats their
apesand then compute ther averaeage hestudents would be he unitsofboth
analyisand observation. Butf | were 1 a the eacher 1 st or me the aes of
10 students i the clas, gain toclcult the average e, he st would il
e units of anlyss, but theteaher would be the unit o observaion. The U
ensus uses hisconvention when it detemines characteisics of meribers of .
household (the it of aalyss) rom one adult member of tha houschold the
it ofobservation).

The Christiancalendar was devised befor Eurcpesns learmed o se zero 333 20
et st does not efr 1 the ear designated as that ofthe birh of Christ s 0, but
rather a1, The year before 1 GE. i 1ot 0 C.E. but 1 BC.E. (efor the Gomimon
Er). Thisfct raisd considerabl controversywhen the year 2000 was celbrated
asthe beginning o a millanium. Mathematical spesking, ot midsight, amuary 1.
2000, only 199 yearsof the Commn Ers bad clapsed. Thss many people argucc,
themillnniur “Should” haveheen celbrstd n 2001, Thisisa good esson i what
itimeans to have a mathemsticallyseizary zero o lack thereot.
e score of 200 th ovwes thatca b chieved o he Scbolasic Aptiude st
(SAT),one coublargue that SAT scoreisan nterval leel variale That s, 200 he
actual ero pointthen  score o 80 ot elly i s high s sore o 400,

s useof the word “unit” i urelted o the uni of observaicn/analysis discussed
colcr, Rather, this i eatd to s variables and thei ttribites re measored:
income in the unit dllars,cducationlve i th unit ears, i

“Ths discussionof daa collection techniques s meart nly o answr the question
“Where do socialsintifc dats come from?” More detiled discusion and com
parisons amon these spproaches arsordinarily esered forcourses i research
methods Se,for example, B (005: Chapters3-12).

(Over theyeas. resarchers have developed numerous echniquesthat simulte the
experimenta modelunder ks than ideslcondiions. By o, the most widelyused
texton his subjectsthe lssc by Campbelland Stanley (1963).

SPSSand SPSS Sudent Versionincude saaple dota from NORC and several ther
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B stevstics for sociologists

‘Smail-Group Research and the Difference Means.

‘T study of small ouge i th branch o micrcsociclogy that lnksnteactons and
dyacic tw-prson) eltonship t meso-levl henomens such 1 omsl crganiza-
tons.Because  typically dels with the dynamicsof naurallyoccuring aggregates—
familes, workgroups,athiti teams, tc —many res=archers se t 5 the approach
that bes demonstrtes o socolgicl princple opeate. i lo ane of the mast
widely sl socilogical spciliessnd hishelped t hape polcies and pograms
i aducstion industry, and circal contess There re umerous bk o theaubject,
and courson mallgroups sroffered st most collags anduniriis The ek has
it ownscholarly journal Sl rcup esarch, whichs publhed four tmes 3 year
andizavaibletosubscbers anline st it sgssgepubcom,

Famous Experiments

A classc study o smallgroup dynamics,conducted In the 19205 and 19305 by
(George Ekon Mayo, continues o iflunce the theories and vecsbular in saciclogy
and relted felds tothe present. Tis s the Hawthome Westen Electic Study Mayo,
1945;Rosthlsberger and Dickson, 19391, poneering esearchproect that eamined
werking condions st plantthat manacurdelzphans squipment nesr Chicigo,
linoi.sindingeled tthe establishment of the e ofHuman Felstion i ncustry”
hich smphssize the mpartance of adchssing the needs o warkers beyond pursly
production-oriented concems.

Among the concepts that this study made populr are Tormal and nformal
norm”and rte-busting? A formal norm s  behavioral standard thit i considered
officaland i usualypart of a wiitten code of rules o laws (see also Chapter ,
B 611 An nformal novm s shaed by membersof a smaller group withi s arger
enganizaion, i  tandsrd thtis ndarstocdto apply o group members, butit
Isusualy noturitten down. Fate-busting refes to the practice i which a membr
of s work group procuce t 3 el that mansgement tipultes by 3 formalnorm,
evan whentis more than what the team informal norm requires. t s consdered
deviant behaior by the team, even thaughit s conformity accarding o the ffcal
s,

nother familr concept that th study produced,and whih infoctsnamed sfer
thesudy i the Hathorns ffct Thi ame fram the cbesnvaton thatseork groups
would perform diferently, and more in keeping with th formal norms,when they
ks they e being observed thin when they beleved that na cne was watching,
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the whole, the S0 sate ofths United State d have divrss znvallments i higher
education withth posibe exceptionof Latino enollmerts.

Vetwe do,orcan asil, derive acdidona! information tht il allow us o make
2 beterinfomed generalzation. Not knowing the standard devatons d for all
50 tates, we can stl it the sample standard devitions ) and the estimated
standard errsofthe mean 5, and,using =10, aeat the 5% and 99% confidence
intenals.

Table 55 lsts th respective devations and squared devistions n the diversty
Tevesfor heall minritescategery. Asshownat theright ofthe botom row thesum

.

653 The estimatad standard

[ ———

390, The sample variance 5

430,010 £39.The sandarddevitions ths:

erorofthe mean,

=5/ n-1=653.5 =66y3=221.
Tocreatethe 953 confdence ntenal,symbolzed - E e st mustcalclate

ME the margin o enor. Bscausa s not known(ad also because sl than 3] we
willus theformula ME = , Threfore weneed o use able A21n the Appendixathe
Spapriste o and degreesofhesdom, . A 957 1 conespondstoan = 05.The d
9.Wa see that the table value st = 05 and d = & 226, Thus,

5 +.499.Subtracting and ading VE the

Intenalranges fiom -1.33 104865
To find the 99% |, the WE must be recalculted basdl o thetable tvaluewith

201 4% and allof the ather values ae nchanged. At a = 01 and =3, he able
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SUMMATION

The mostcommon useof subseript notatonn clementary ttsics s with th samma.
ion sign, an uppercase Greck sigms 3, One way in which wecan representthe um of
Izi=1 £ =31 would be simply 0 show the ddtion erm by term:

59.
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From thi e can move o
3. thatis e 5"
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TABLE22  Sociological variables

Typical variables

+ Biological characteristics: gender and age

+ Stratification variables: wealth, political power, prestige, income

+ Group characteritics: ethnic membership, marital status, sexul orientation,
occupation, nationality,religious affliation

+ Geographic factors: place of birth, residence, migration history

+ Knowledge factors: degree to which one is informed about current issues, history,
local affairs, and so on.

+ Attitudinal features: political orientation, attitudes on issues and events

« Practices: frequency of voting, church attendance, TV watching
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TABLE4.3  The four parts of correlation and regression IV

Description Induction

Coreelation  Plot, sign, and size of 1%, 1 - Hy: p=0.Use r* from descriptive

part table A.6: 7= 05 and!/

Regression  Regression line: b, sign and size of its
slope; o its y-intercept; S5,
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Appendix
Formulas Used in This Book

Progortion (or probabily):
v
pey

Percentge

A 9)=(00)xp

Cumlative fequency:

Cumlive percentge:

Sampe mean:

Devition from sample mean:

Range:

Seple variance:

Sample standd devition:
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We can now ask towhat extentiwe an generlizefom this resu, based on avery
small sample, o tha mean ndex, or the entie Uit States.The xactamswer wil
have tobepostpaned un Chaptr 7, when we peset he technique o stablishing
aconfdenceinteval At poin however, wecan feslmre confidentith asample
ofn= 10 thanwithinformstion ot on stte. We would conclude, vithorlythese
dats i mind thata sstmatefru i cose to 0.8 thaniti o OS5

Forthesake of comprison, e have crawn tua scditional samples,samples &
and C from the setoftates i abl 7.1.Ther rspective means and standard devia-
tons areshosintable 7.2.You cn s that the mean for sample 6 s amaller than
thatofsampl A and frsample Citis lighty smller

ranting tht  sample mean provides a btr sstmte of i than does th value
fora singestate,w are now fced with anchr question:Whichsample mean? From
thedlscussioninthischaptr the nswershould befay clear. Any sample e, fthe
samplewassalected randomly an s largefwhich, unfortunatly. s not the case
here) will avea reasonable estimate of the popultion mean, but e cannat expect
any partiaar ¥t equal exacly I ther words, efring to ( - a5 e, wecan-
notexpect nor t equal.

Mo recall hatthe mean of the ssmpling dstrbution of meansis the same s he
meaofth popuaton . fve couldclelate all ossbl sample means thenthei
average would b . Of course,thisisrarlyif ver possible Bt fwe were 1 take
the averageof asetof sample masns, even ust few, we would prokably (but not
necessany) havean stimate of i hat s btter than any single ample s, ntsble
72, theaverageofthe threesample means slisted 250758 Although rssarchers do
ot orcinarly werk with more than one sample, we have doneso ere for thesakaof
lusrtian, Under thec circumstances, we would sy that the vlus 0750 ourbest
estimats shhough e catknow th for cerain unlss we ko happen toknans the
populaion mean.

25 e happens,agan for th sak oflustration, we do now i, which can b cil-
culted from tabe 7.1, We s that or sl ofthe sttes combined, the proportion
of executed inmates who were whit s 0544, and the praportion wha are white
inthe populstion of the stats is 7643, The maan index for the papulstion i thus
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Chapter 14
i

The two-dimensional graph for (xy) coordintesbas four quadrants . sand yboth
posiive I, negative and y postives 1, xand  both ngatives and ¥, posiive
and y negaive. By using only posiise vlucsfor al variabes,we have Remained in
quadrant 1. The threedimensionalgraph for(5.) oordinaes has cigh sctons
(ocants 4444+, k. Aain, we emai i the rstoctant.

Infact, there e ot types of et squares estimates thin the o used ers, This
s the mest common and the mast sraighforward (akhough it i not ahvays the
s, o distinguish it from the ohers, this type s referrd t 8 “rdinarylsst
squares” s "OLS” for short.
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TABLEA17  Univariate frequency TABLEA18 Univariate frequency

distribution for number of trips distribution for class based on
based on table 4.16 table 4.16

More than two trips? s Class s

Yes 8 Lower o

No 7 Upper 6

Total Total 15
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Notice tht 3 has rplaced the ¢ th top o the summation sgn. And ifwe wanted
onlyth st o, we wouldwrie:

Notcethata" 1" replaced the “I at the botom of the summaton ign-
We conclude by llsrting subscrip notation wit the summation sign for the
other varisls shown n the thle shove, ,or sy hours.

26428

Fding b b i s o e s
P TONAE  I

SCIENTIFIC NOTATION

When dealing with vry lage o very small numbrs, tatsticians often cmploy a ys
‘e of rounding known s scientifc notation, Althosgh this book ncided thisype o
notation ony in one or o cases, some hooks and adces and,especially, PSS use i
routincly

Scintifc motation epors values i

MWhiep o abxi0%,

where bis the"base” the uppercase F ndicues that tis s scieatifc rotation and xp
sands for“xponent”
Hereae two exsmple:
(15278 wherebis 43 27 and xpis 44
(2171885 where bis+1 718 and xpis=5.

The cxpisundersiood to be the power o which 10 rised, fcr which th prod
et mullipled by b 50 thatEL means 101 => 10, E2 mesns % 0° = 100, E mesns
510" =3¢ 1000, 304 50 . I e e s neativ,then i s undersiood o be. negiive
power f 10 o fllow the general sl that for ny number, A,

e

Thus, i exp =2, then E-2= 110" = 1/100 = 001, T covert sientific notstion

mulliply b by 10° (o, if exp i negatve, by 1710k
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Statistics for Sociologists
Quantity or Qualty?

25 noted n Chapter 2, dabate has besn going on among socilogists forseveral
decadesconceming theuses and abusesof quanttative esearch methods,ingeneral
and satstica approsches inpariculr I s ighly contoveris bock entiled Fack
ndFablesin Socilegy (Sorokin, 1956), Pt Sorokin the founder of Harvard U
versity'sDeportment of Socology, parodisd what he considered tobe th excesive
o statistics with term such s testomani”and “qaantophreni: Some.yess ey,
in The Sociloical Imaginaion il 1953), 3 widely citd book by C. Wright Wil
thetems ofth arqument wre establihed fordacades o come. Indeed, Wil ideas
tll esonate among secolests tcay. In the book,Mis coned the term sracted
empiricism'ta refrta 3 syl ofrearch i which cuantttive facts 3 githered for
thelrow ske. He contasts this with syl that he fnds squaly oublesome Srand
Theory specultion it o eerence tofacts. The approach that he considers o be
thecomec combinatio ofthe twa s intelectulcafsmanshie”

Frequenty,the abstracted empricism syl s eferd to—sith negitie connota-
ons—as pitiim”with th suggestion tht Hevi S Simon and Auguste Come,
o coined the arm,belved thatstattial anlssn el ca lead o tnths about
<ol elstions eweve i the cetemporary tecris onsthan Tumer (199%Ch ) hse
ey demonstate theeal pesitismof Comtessumes thtstatisticalarahs sanec.
essarypartofsocclogybutnot s suffcient e, Qualtatve and deductveanalyss aswell
253 commitment o pplicaticn, rs equal mportant parsofthe st entrprse

1 fact the problem had been discussed centries befre sven it Smon tock
1€up by the English phicsopher FancisBacon.n is fmous book The ew Scence
(Eacan, 2004{1620), Bacon spesk o diferentapprosches ta scince uing the meta-
phors ofthe an,the spide, and the b, The ant, sys Bacan,colcts tick andends
Up it pileof sick. Thisis the abstracted empiricism of th soiclogitiho ollects
Fcts i the el thtthey zpsk forthemlve.Th sider,for Bacan, sins ssborste
webs out o s o substance, a5 th grand theoristtherizs for thory’s sake. But
Eacon views the beeas reprasenting the dsalapproach that of ntllectual arfts-
manship.Forthe beecolcts naca (facts and them combines the nectarwithts oun
substance fqualfatieand deductiveanalysis o produce haney scintic truth.

Thichapte trocuces th priciles of messursment ofcciclagicalvarible You
il nctetht thefst,and clearly  malo, type of variable consists of qualative var-
sble thase st the rominalev gendsr,sthnicity,zogrphiclocstin,plicscrena-
5, an socn. Theseforman ssental prtofthehuman experience,yetinthamsalies
they canot be quantfed.Therefore,the statistial techniques that can be applied
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TABLEA1 Number of trips for 15 students showing
cumulative frequencies

Number of trips i o

0

Total i
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Ofthe50states plusDC 32 ornearly 533 arebelow th ntionl avrage,whreas
37% hav higher than average poverty lvels.Nearly 50 and 925 ofthe snow bt
tate o the st and Midwest respectivl, ae below th natonal average. I con-
rast, bt 9 3nd47%of te un beh southe and st sates, respectvely,are.
above thenatonsl average. By these measres thesun bl has  higher ncidence of
povertythanthesnowbelt.

f course this may change; but for many years to ome, failes, local gover-
ments the sates the fedsral gevemmert,andprvatesecor compries and industes
villned totakethi ralty intoaczount i thelrdecsion making.Thesun belt may be
sunny, buttremingrlstively poor.
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£,=f,/n, whete i ranges between 1 and a, the number of attributes.
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In an ordinary bar graph, there are spaces between the bars.

FIGUREAT Ordinary bar graph.
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