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I N T R O D U C T I O N

Cultures of Objectivity

“Whatever logic is good enough to tell me is worth WRITING

DOWN,” said the Tortoise. “So enter it in your book please.”
(Lewis Carroll, “What the Tortoise Said

to Achilles,” Mind, 1895)

“OBJECTIVITY” arouses the passions as few other words can. Its pres-
ence is evidently required for basic justice, honest government, and true
knowledge. But an excess of it crushes individual subjects, demeans
minority cultures, devalues artistic creativity, and discredits genuine
democratic political participation. Notwithstanding such criticism, its
resonance is overwhelmingly positive. Attacks are rarely directed at true
objectivity, but rather at pretenders who use it to mask their own dis-
honesty, or perhaps the falseness and injustice of a whole culture. Most
often it is not closely defined, but simply invoked to praise or blame. In
the United States, scientists, engineers, and judges are generally pre-
sumed to be objective. Politicians, lawyers, and salesmen are not.

There remains the delicate question of what these attributions of ob-
jectivity mean. It is not merely an all-purpose honorific, for it applies
more readily to the despised bureaucrat than to the indispensable entre-
preneur. It has, however, several distinct senses, which tend to reinforce
the positive associations of the term and at the same time to obscure it.
Its etymology suggests an acquaintance with objects. Paradoxically, to
us, until the eighteenth century these were usually objects of conscious-
ness rather than physical things; real entities existing outside of us were
called subjects. But in current philosophical usage, objectivity is very
nearly synonymous with realism, while “subjective” refers to ideas and
beliefs that exist only in the mind. When philosophers speak of the ob-
jectivity of science, they generally mean its ability to know things as they
really are.1

An earlier generation, the positivists, considered such claims merely
metaphysical, and hence meaningless. But they did not disdain using the
term. There are other ways of construing the objectivity of science. The
most influential has defined it by an ability to reach consensus. Normally
it suffices if that consensus holds within a specialist disciplinary commu-
nity. We might, with Allan Megill, call this “disciplinary objectivity,” by
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contrast to the “absolute objectivity” of the preceding paragraph. This
form of objectivity is not self-subsistent. Its acceptability to those out-
side a discipline depends on certain presumptions, which are rarely artic-
ulated except under severe challenge. Specialists who claim objectivity
should provide some evidence of their expertise. They should comport
themselves appropriately. They should appear reasonably disinterested,
or at least should not expect to speak authoritatively where their own
individual or professional interests are at stake. We trust physicists to tell
us about phase transitions in supercooled helium, but we are more skep-
tical if they appear as paid expert witnesses in court, or when they tell
of the great economic advantages that will attend the construction of a
superconducting supercollider.

Still, physicists control a large territory on which they are not called
upon by outsiders to justify their conclusions. Disciplinary objectivity is
made conspicuous mainly by its absence. Where a consensus of experts
is hard to reach, or where it does not satisfy outsiders, mechanical objec-
tivity comes into its own. Mechanical objectivity has been a favorite of
positivist philosophers, and it has a powerful appeal to the wider public.
It implies personal restraint. It means following the rules. Rules are a
check on subjectivity: they should make it impossible for personal biases
or preferences to affect the outcome of an investigation. Following rules
may or may not be a good strategy for seeking truth. But it is a poor
rhetorician who dwells on the difference. Better to speak grandly of a
rigorous method, enforced by disciplinary peers, canceling the biases of
the knower and leading ineluctably to valid conclusions.

The tension between the disciplinary and the mechanical senses of
objectivity is a central concern of this book. But these two senses will
not be discussed only on the terrain of science, and so it is important to
consider also the meanings of objectivity in explicitly moral and political
discourse. In most contexts, objectivity means fairness and impartiality.
Someone who “isn’t objective” has allowed prejudice or self-interest to
distort a judgment. The credibility of courts depends on an ability to
elude such charges. They do so in large part by placing disputants in a
highly controlled situation and authorizing independent judges and ju-
rors to resolve the facts and apply the law. The objectivity of jurors
means little more than their presumed disinterestedness, since by defini-
tion they lack special expertise. Judges too are expected to be impartial,
though they should also be trained professionals. Their expertise must
include an ability to follow the rules—mechanical objectivity—but there
is no avoiding the judicious exercise of discretion.

Two of the three meanings discussed in Kent Greenawalt’s Law and
Objectivity pertain directly to objectivity as fairness. “Legal determi-
nacy” refers to the ability of any lawyer or other intelligent person to
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reach the same conclusions about what the law means. It does not re-
quire that existing law be morally defensible, but only that different
judges will apply the law to most cases in the same way. So defined, this
kind of objectivity is not the preserve of disciplinary insiders, though it
may be that only those who have immersed themselves in the culture of
law can attain this consistency of judgment. Greenawalt observes, next,
that treating people impersonally according to “objective standards” is
central to what we call the rule of law. This generally entails a rigid
schedule of punishments for various criminal acts, and a minimum of
opportunity for discretionary adjustments based on subjective inferences
about character and intentions. Both these senses of objectivity imply
that rules should rule, that professional as well as personal judgment
should be held in check. They point to the alliance of objectivity as an
ideal of knowing and objectivity as a moral value.2

It is important to understand that mechanical objectivity can never be
purely mechanical. Greenawalt offers as an example the simple instruc-
tion, spoken by a manager as a subordinate enters her office: “Please
shut the door.” It requires some experience of the world, and perhaps
also of the office in question, to know which door, and when; to judge
whether to mention first some reasons why it should remain open; and
also to understand that if the company president suddenly appears at the
door, the directive should be put aside. Rarely does any of this need to
be spelled out, at least within one culture. Similar questions, including
some much harder ones, will arise in filing papers, keeping accounts,
taking a census, or preparing a graph. Especially in law, philosophy, and
finance, where clever people make a business of exploiting ambiguities,
much of what would otherwise go without saying ends up having to
be said.

Mathematical and quantitative reasoning are especially valued under
these circumstances. They provide no panacea. Mapping the mathemat-
ics onto the world is always difficult and problematical. Critics of quanti-
fication in the natural sciences as well as in social and humanistic fields
have often felt that reliance on numbers simply evades the deep and im-
portant issues. Even where this is so, an objective method may be es-
teemed more highly than a profound one. Any domain of quantified
knowledge, like any domain of experimental knowledge, is in a sense
artificial. But reality is constructed from artifice. By now, a vast array of
quantitative methods is available to scientists, scholars, managers, and
bureaucrats. These have become extraordinarily flexible, so that almost
any issue can be formulated in this language. Once put in place, they
permit reasoning to become more uniform, and in this sense more rigor-
ous. Even at their weakest point—the contact between numbers and
the world—methods of measurement and counting are often either
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highly rule-bound or officially sanctioned. Rival measures are thereby
placed at a great disadvantage. The methods of processing and analyzing
numerical information are now well developed and sometimes almost
completely explicit. Once the numbers are in hand, results can often be
generated by mechanical methods. Nowadays this is usually done by
computer.3

The growing role of quantitative expertise in the making of public
decisions is a development well known to scholars. Yet we have no satis-
factory histories of it. This is due mainly to a failure to integrate two rival
views of the development of quantitative methods, and of expertise gen-
erally. One narrative treats their history as the progressive accumula-
tion of truer, or at least more powerful, methods. The other reduces
them to ideology, to be explained mainly in terms of social structures of
domination, though with due regard to the often nefarious aims of their
individual purveyors. These are the arguments of partisans, who for the
moment have forgotten the value of nuance. But it is not merely moder-
ation that is called for. Expertise, much more even than science, is not
understandable as simply the result of solitary thinking and experiment-
ing, or even of the dynamics of a disciplinary community. It is a relation
between professionals—often academic scientists or social scientists—
and public officials. Their appreciation for expertise, in turn, reflects
their relationship to a still wider public. To understand the circum-
stances under which quantitative objectivity has come into demand, we
need to look not only at the intellectual formation of experts, but even
more importantly at the social basis of authority.

We now have a few studies that have taken this insight as their point
of departure. One argument, particularly influential among American
historians, holds that the social science of the 1890s and 1900s arose
from a new sense of interdependence among Americans, and ultimately
from the social and economic processes that produced that interdepen-
dence.4 There is doubtless something to this, even if a world economy
did not abruptly form in the late nineteenth century. But the form of
expertise that arose in specific response to this sense of interdependence
is not the most important kind, and it is not at all characteristic of public
uses of social science. It amounts, in Thomas Haskell’s account, to a
philosophical understanding of human interdependence, providing the
consolation of explanation to a bewildered public. In fact there were a
variety of rival forms of explanation of the industrialized social world,
not all of them consoling, and most coming from preachers or labor
organizers rather than professors. Academic social scientists have had
only the most modest success in forming public opinion. The principal
audience for their expertise is a bureaucratic one, usually with the acqui-
escence of elected officials.5 The public culture licenses academic spe-
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cialists not to issue general pronouncements, but to assemble very spe-
cific findings.

To be sure, this is not the only kind of expertise. There is a kind of
wisdom that comes from long experience, which often is passed on from
parent to child or master to disciple. In modern times, personal experi-
ence and contact with a master have increasingly been supplemented or
replaced by formal instruction at a university or other educational insti-
tution. There the ineffable skill of the craft or guild is, so far as possible,
made formal and explicit, and thus the secrets of the trade are deempha-
sized. To citizens of large-scale democratic societies, this is more accept-
able because it is more open and less personal. Nevertheless, expert
knowledge is almost by definition possessed by only a few, and no such
art is ever reduced to a handful of rules that can be looked up and mas-
tered by anyone with a textbook. Thus the intuition or judgment of spe-
cialists continues to command a degree of respect, even if the doctor, for
example, cannot explain exactly why the problem must be in the liver.
Still, both physicians and patients have learned not to be satisfied with
an opinion based on little more than intuition. Better to apply an instru-
ment, to take a culture, to produce some specific evidence.

In public even more than in private affairs, expertise has more and
more become inseparable from objectivity. Indeed, to recur to the previ-
ous example, it is in part because the relation of physician to patient is no
longer a private one—due to the threat that it might be opened up in a
courtroom—that instruments have become central to almost every as-
pect of medical practice. In public affairs, reliance on nothing more than
seasoned judgment seems undemocratic, unless that judgment comes
from a distinguished commission that can be interpreted as giving repre-
sentation to the various interests. Ideally, expertise should be mecha-
nized and objectified. It should be grounded in specific techniques sanc-
tioned by a body of specialists. Then mere judgment, with all its gaps
and idiosyncrasies, seems almost to disappear.

This ideal of mechanical objectivity, knowledge based completely on
explicit rules, is never fully attainable. Even with regard to purely scien-
tific matters, the importance of tacit knowledge is now widely recog-
nized.6 In efforts to solve problems posed from outside the scientific
community, informed intuition is all the more crucial. The public rheto-
ric of scientific expertise, however, studiously ignores this aspect of sci-
ence. Objectivity derives not mainly from the wisdom acquired through
a long career, but from the application of sanctioned methods, or per-
haps the mythical, unitary “scientific method,” to presumably neutral
facts. There should be no room for the biases of the researcher to cor-
rupt the results. It is, of course, possible for investigators or officials to
be impartial as a result of their inherent fairmindedness, or perhaps their
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utter indifference to the outcome, but how can we know? In a political
culture that idealizes the rule of law, it seems bad policy to rely on mere
judgment, however seasoned.

This is why a faith in objectivity tends to be associated with political
democracy, or at least with systems in which bureaucratic actors are
highly vulnerable to outsiders.7 The capacity to yield predictions or pol-
icy recommendations that seem to be vindicated by subsequent experi-
ence doubtless counts in favor of a method or procedure, but quan-
titative estimates sometimes are given considerable weight even when
nobody defends their validity with real conviction.8 The appeal of num-
bers is especially compelling to bureaucratic officials who lack the man-
date of a popular election, or divine right. Arbitrariness and bias are the
most usual grounds upon which such officials are criticized. A decision
made by the numbers (or by explicit rules of some other sort) has at least
the appearance of being fair and impersonal. Scientific objectivity thus
provides an answer to a moral demand for impartiality and fairness.
Quantification is a way of making decisions without seeming to decide.
Objectivity lends authority to officials who have very little of their own.

Part I

P O W E R I N N U M B E R S

Now it must here be understood that ink is the great missive
weapon, in all battles of the learned, which, conveyed

through a sort of engine, called a quill, infinite Numbers of
these are darted at the enemy, by the valiant on each

side, with equal skill and violence, as if it were an
engagement of porcupines.

(Jonathan Swift, “The Battle . . . between
the Ancient and Modern Books,” 1710)



Index

Académie des Sciences, Paris, 57, 69, 79 Bashore, Harry, 173–174, 176
accounting: accounting ideal, 50–51, 89; Baum, Charles, 127–129, 134–136

accuracy in, 28–29, 94, 96; bookkeeping Beall, J. Glenn, 160
and, 90–91; cost accounting, 43, 97; ex- Beard, G. L., 183

Belpaire, Alphonse, 60, 68, 134–135pertise, 91–92, 95–96, 98; interpretation
Bender, Thomas, 221in, 91, 112; management accounting,

44, 92; objectivity in, 92–98; profession Benthamism, 101
of, 91–92; pursuit of rigor in, 92, 95–97; Berlanstein, Lenard, 142
realism, 95; standardization of, 93–94 Bertillon, Jacques, 35

actuaries: English, 38–41, 99, 101–113, Bertillon, Louis Adolphe, 82–83
Bertrand, Joseph, 138–139, 146115, 201–202; French, 69 143–144, 193
Bierman, Harold, 95Adorno, Theodor, 18, 43, 73, 85
Bilbo, Theodore, 148Airy, George, 201
Binet, Alfred, 209Alborn, Timothy, 102

Albury, Randall, 215 biological standardization, 29–32
Allen, J. S., 159 Biot, Jean-Baptiste, 67

Bismarck, Otto von, 42Allen, Leonard, 158–159
American Institute of Accountants, 93–94; Bjerknes, Vilhelm, 27

Accounting Principles Board, 93; Com- Blake, Rhea, 159
mittee on Accounting Procedure, 93; Fi- bookkeeping, 90–91

Bordas, Louis, 63nancial Accounting Standards Board, 93.
Bottoms, Eric E., 166Ampère, André-Marie, 67
Bourdieu, Pierre, 141Anderson, Jack, 160
Bourguet, Marie-Noëlle, 35–36, 46Angell, Homer, 157
Boyle, Robert, 15–16, 225Ansell, Charles, 40–41, 109

Arago, François, 58, 139 Brian, Eric, 79
Brisson, Barnabé, 117Arkansas River project, 163–164

Arkansas-White-Red rivers, 164, 185 British Association for the Advancement of
Army Corps of Engineers (U.S.), 144, Science, 78

148–189, 194, 198, 214–215, 320 Broadbent, William, 203
Ash, Mitchell, 211 Broca, Paul, 201
Ashton, Robert, 96 Brown, Samuel, 104

Bureau of the Budget (U.S.), 185–186Association of American Railroads, 164
Assurance Magazine, 41, 103 Bureau of Reclamation, U.S. Department

of Interior, 149, 162, 168–185, 194astronomy, 49–50, 200–201
Asylum Life Office, 102 Bureau de Statistique, 35–36, 79
Atomic Energy Commission, 215 bureaucracy: in Britain, 98–101; in France,

Babbage, Charles, 40, 54
142–145; in U.S., 151–152, 194–199

bureaus of standards, 27–28
Burgess, Ernest, 212Bacon, Francis, 52

Bailey, Arthur, 102 Burn, Joshua H., 30, 32
Balogh, Brian, 215 Bush, Prescott, 157

Bush, Vannevar, 218Balzac, Honoré de, 37, 80, 138, 141, 144,
193

cadre (statistical category), 42–43Barnes, Barry, 98
cahiers de doléance, 25–26barometry, 50



304 I N D E X

calendars, 22–23 Cordon, Guy, 166
canals, 61, 120, 125 Coriolis, G. G. de, 57
Carnot, Sadi, 67 Corry, William M., 158
Caron, François, 137 cost-benefit analysis: in Britain, 100–101;

in France, 114–137; in U.S., 148–189,Carroll, Lewis, 3
195–196Cartwright, Nancy, 19

Case, Francis, 182 Courcelle-Seneuil, J.-G., 143
censuses, 33–35, 41–43 Cournot, A. A., 66–69
Central Valley Project (California), 170– Courtois, Charlemagne, 121–122

171 courts, legal, 97, 195–196, 201, 208, 226–
227Cézanne, Ernest, 126

Crawford, General, 160Chambers, L. B., 171
crime, rates of, 37Chambers, R. J., 94–95
Cronon, William, 47Chandler, Alfred, 92

Chaptal, J.A.C. de, 36
Dale, Henry H., 31Chardon, Henri, 120, 125, 142
Danziger, Kurt, 210Chargaff, Edwin, 11

Charlon, Hippolyte, 69, 71 Daru, Comte, 122–123
Chevalier, Michel, 80, 125 Daston, Lorraine, 15, 85
Cheysson, Emile, 63–66, 70, 81 Davies, Griffith, 41
Chicago Board of Trade, 47 Day, Archibald, 102

Defoe, Daniel, 74Christophle, Albert, 131
De la Rue, Warren, 201Civil Service, British, 98–101, 193
Department of Agriculture (U.S.), 168;Clason, Charles R., 178–179

Soil Conservation Service, 162, 168–169clerisy, Coleridgean, 101
Descartes, René, 217clocks, 22–23
descriptionism, 19–20coding, statistical, 34–35, 41–42

Collingridge, Augustus, 107 Desrosières, Alain, 41–42
Collins, Harry M., 13–14 Detoeuf, Auguste, 114
Colson, Clément-Léon, 132–137, 140, Dewey, John, 73

143 Dhombres, Jean, 67
Committee on Scientific Methods (U.S.), Dickens, Charles, 39, 106, 193, 230

Diderot, Denis, 18151
digitalis, 29–30community: and elite power, 100, 194,

221; and society, 218–219; interpretive diphtheria antitoxin, 31–32
Divisia, François, 65communities, 219; of specialists, 220,
Dondero, George A., 158222, 226–227; penetration of by govern-

ments, 151, 220–221, 229–231; scien- Donnelly, John, 167
tific, ix, 217–231; site of decentralized Doussot, Antoine, 132
power, 90, 111, 141, 218, 223–224; site Downes, James John, 109–110
of informal knowledge, 24–26, 220, Dufay, Charles, 15
222–223 Duncan, Otis Dudley, 22

Dupin, Charles, 57Comoy, Guillaume-Etienne, 141
Comte, Auguste, 20, 75, 122 Du Pont Corp., 44
concours (competitive examination), 117, Dupuit, Jules, 33, 59–60, 62–63, 65–71,

143–144 131, 133–134, 136, 140–141

East India Company, 101
Condillac, Etienne Bonnot de, 18
Condorcet, M.J.A.N., 79, 82
Considère, Armand, 132–134, 136 Ecole Polytechnique 57–58, 63, 66–71,
constants of nature, 26 114, 117, 119, 137–141, 145, 148

economics, 51–72; deductive, 51–54; ener-Copeland, Royal, 157

I N D E X 305

geticist, 55–57; of engineers, 55–72, Fish, Stanley, 219
114; mathematical, vii-viii, 52–54, 62, Fisher, R. A., 204, 211
66–72, 135; and measurement, 49, 118; Flood Control Act of 1936, 155, 157, 168,
military, 187; quantification in, 55–65, 198

Food and Drug Administration (FDA),116, 118–123, 125–137; theoretical, 52,
207–20871, 72; welfare, 187

Edmonds, Thomas Rowe, 111 Fort, J. Carter, 7, 167
education, and objectivity, 75–76, 209– Foucault, Michel, 45, 77, 98

210 Fourquet, François, 147
Ehrlich, Paul, 30–31 Foville, Alfred de, 80, 83

Foxwell, Herbert S., 72electricity, physics of, 19–20
Frank, Robert, 203electric utilities, 162–163
Freycinet, Charles de, 125, 130–133elites: bureaucratic, 98–101, 194; educa-
friendly societies, 38tion of, 76, 101, 209; engineers as, 114,

117, 137–142, 148; meritocratic, 58,
Galileo Galilei, vii, 19117, 139, 143, 218
Galison, Peter, 85–86Ellet, Charles, Jr., 150

Elliott, Alfred, 169 Garnier, Joseph, 58
Elwitt, Sanford, 64, 130, 142 Gavarret, Jules, 203
energy, in economics, 55–57, 64, 70, 242 General Motors Corp., 44
engineering: professionalization of, 114, Gigerenzer, Gerd, 212

Gillispie, Charles, 18, 75, 117149–150; mathematization of, 57–58,
Glasgow Philosophical Society, 5661–62, 67, 114, 117, 138–139, 150
Gogol, Nikolai, 193engineers: economics of, 55–72, 114; as
Goldstein, Jan, 76elites, 137–142, 148 education of, 139–
Gondinet, Edmond, 83141
Goody, Jack, 90engines, 55–57

enquête d’utilité publique, 118, 120 Gordon, Lewis, 56
Erie Canal, 150 Graff, Harvey, 91

Grant, Ulysses S., 27, 212error, estimation of, 156–157, 201, 222–
223 Grant, U. S., 3d, 153–154

Etner, François, 66, 116, 131 Gray, Peter, 105
experiment, 12–17, 225; thought experi- Green, Mark, 216

Greenwalt, Kent, 4–5ments, vii
Greenwood, Major, 204expertise, 7, 90, 95–96, 99, 112, 115, 152,
Grégoire, Roger, 144195, 199, 203, 212–216
Grison, Emmanuel, 58Ezrahi, Yaron, 86

Farr, William, 110 Habermas, Jürgen, 47
Farren, Edwin James, 102, 106 Hacking, Ian, 11, 16, 38, 77

Half Moon Bay, Calif., 159–160Faure, Fernand, 81
Fayol, Henri, 143, 145 Halford, H., 38, 39
Federal Inter-Agency River Basin Commit- Hammond, Richard J., 187, 195

tee (U.S.), 183, 186 Hannum, Warren T., 171
Harré, Rom, 217Federal Power Commission (U.S.), 175,

183 Harris, Jose, 100
Feringa, P. A., 163, 165–166 Harrison, G. C., 44

Hart, R. P., 164Ferry, Jules, 68
Financial Accounting Standards Board, 93 Haskell, Thomas, 6
Finlaison, John, 38, 108–109 Hays, Samuel, 151

heat, physics of, 17–18, 55–56Finney, Donald J., 193



I N D E X 305

geticist, 55–57; of engineers, 55–72, Fish, Stanley, 219
114; mathematical, vii-viii, 52–54, 62, Fisher, R. A., 204, 211
66–72, 135; and measurement, 49, 118; Flood Control Act of 1936, 155, 157, 168,
military, 187; quantification in, 55–65, 198

Food and Drug Administration (FDA),116, 118–123, 125–137; theoretical, 52,
207–20871, 72; welfare, 187

Edmonds, Thomas Rowe, 111 Fort, J. Carter, 7, 167
education, and objectivity, 75–76, 209– Foucault, Michel, 45, 77, 98

210 Fourquet, François, 147
Ehrlich, Paul, 30–31 Foville, Alfred de, 80, 83

Foxwell, Herbert S., 72electricity, physics of, 19–20
Frank, Robert, 203electric utilities, 162–163
Freycinet, Charles de, 125, 130–133elites: bureaucratic, 98–101, 194; educa-
friendly societies, 38tion of, 76, 101, 209; engineers as, 114,

117, 137–142, 148; meritocratic, 58,
Galileo Galilei, vii, 19117, 139, 143, 218
Galison, Peter, 85–86Ellet, Charles, Jr., 150

Elliott, Alfred, 169 Garnier, Joseph, 58
Elwitt, Sanford, 64, 130, 142 Gavarret, Jules, 203
energy, in economics, 55–57, 64, 70, 242 General Motors Corp., 44
engineering: professionalization of, 114, Gigerenzer, Gerd, 212

Gillispie, Charles, 18, 75, 117149–150; mathematization of, 57–58,
Glasgow Philosophical Society, 5661–62, 67, 114, 117, 138–139, 150
Gogol, Nikolai, 193engineers: economics of, 55–72, 114; as
Goldstein, Jan, 76elites, 137–142, 148 education of, 139–
Gondinet, Edmond, 83141
Goody, Jack, 90engines, 55–57

enquête d’utilité publique, 118, 120 Gordon, Lewis, 56
Erie Canal, 150 Graff, Harvey, 91

Grant, Ulysses S., 27, 212error, estimation of, 156–157, 201, 222–
223 Grant, U. S., 3d, 153–154

Etner, François, 66, 116, 131 Gray, Peter, 105
experiment, 12–17, 225; thought experi- Green, Mark, 216

Greenwalt, Kent, 4–5ments, vii
Greenwood, Major, 204expertise, 7, 90, 95–96, 99, 112, 115, 152,
Grégoire, Roger, 144195, 199, 203, 212–216
Grison, Emmanuel, 58Ezrahi, Yaron, 86

Farr, William, 110 Habermas, Jürgen, 47
Farren, Edwin James, 102, 106 Hacking, Ian, 11, 16, 38, 77

Half Moon Bay, Calif., 159–160Faure, Fernand, 81
Fayol, Henri, 143, 145 Halford, H., 38, 39
Federal Inter-Agency River Basin Commit- Hammond, Richard J., 187, 195

tee (U.S.), 183, 186 Hannum, Warren T., 171
Harré, Rom, 217Federal Power Commission (U.S.), 175,

183 Harris, Jose, 100
Feringa, P. A., 163, 165–166 Harrison, G. C., 44

Hart, R. P., 164Ferry, Jules, 68
Financial Accounting Standards Board, 93 Haskell, Thomas, 6
Finlaison, John, 38, 108–109 Hays, Samuel, 151

heat, physics of, 17–18, 55–56Finney, Donald J., 193



306 I N D E X

Heclo, Hugh, 100, 194 Johnson, H. Thomas, 92, 187
Heilbron, John, 19 Jones, Richard, 51, 53
Helmholtz, Hermann von, 27, 204 Jouffroy, Louis-Maurice, 122
Hermbstaedt, 227 Jouvenel, Bertrand de, 146

Jowett, Benjamin, 101Hertz, Heinrich, 20
Jullien, Adolphe, 60, 134, 141Hill, Austin Bradford, 204–205

Hispanics (statistical category), 41–42
Kaplan, Robert, 92history (discipline of), 228
Kaupke, Charles, 174Hitch, Charles, 187

Hobbes, Thomas, 225, 227 Kefauver Bill of 1962, 207
Keller, Evelyn Fox, 75Hofstadter, Richard, 195
Keller, Morton, 75, 152Hollinger, David, 217
Kennedy, John F., 164Holton, Gerald, 229
Kepler, Johannes, 50Hoover, Herbert, 154, 230; (Hoover)

Commissions on Organization of the Ex- Kerr, Robert S., 157, 164, 182
ecutive Branch of Government, 176, Kings River, 169–176, 183

Kirchhoff, Gustav, 19186, 188
Horkheimer, Max, 18, 73, 85 Kleinmuntz, Benjamin, 213
House of Representatives, U.S., 157; Ap- Knapp, Georg Friedrich, 54

propriations Committee, 167–168; Kolb (French engineer), 126
Koyré, Alexander, viiFlood Control Committee, 155–156,
Kranakis, Eda, 117158–160, 162, 169, 173–174, 178–179;
Kuhn, Thomas, 218, 228Public Works Committee, 157–160; Riv-
Kuisel, Richard, 146ers and Harbors Committee, 163–164
Kula, Witold, 24–25, 223Hruska, Roman, 182

laboratories, 13–17
Hudson, Liam, 17
Hunter, J. S., 28

Ickes, Harold, 148, 170, 173
Labry, Félix de, 132
Lacordaire, Jean, 124

Ijiri, Yuji, 95 Lagardelle, Hubert, 146
index numbers, 81–83 Lagorce, André Mondot de, 120
information, 45–48 Lance, William, 102
Ingall, Samuel, 109 Laplace, P. S. de, 18, 58, 67, 139
Institute of Actuaries (English), 38, 41, 70, Lasswell, Harold, 76

Latour, Bruno, 16–17, 51, 224106, 110–111, 202
Laurent, Hermann, 41, 69–71, 81insulin, 31
Lavoisier, A. L. de, 18, 26, 50, 57, 226–insurance: fire, 104; life, 38–41, 101–113;

marine, 104 227
intangible benefits, 161, 163–164, 167, Lawrence, Christopher, 202

177–179, 184–186, 188, 230 Lawrence, Ernest, 13
Interstate Commerce Commission (ICC), Lazarsfeld, Paul, 43

152, 165–166 League of Nations, 31; Permanent Com-
Invalides bridge, 61 mission of Biological Standardisation, 31

Jackson, Andrew, 198
Legendre, Pierre, 144
Legoyt, A., 79

Jaedecke, Robert, 95 Le Play, Frédéric, 63, 84
Jameson, Franklin, 228 Lewis, Sinclair, 217

Lexis, Wilhelm, 54Jasanoff, Sheila, 195–196
Jellicoe, Charles, 110 Liesse, André, 81
Jenkin, Fleeming, 53–54 life insurance, 38–41, 101–113, 206; math-

ematics in, 103–106, 109Jevons, William Stanley, 56, 71–72, 136

I N D E X 307

life tables, 39, 101, 103–105, 108, 110 Ménard, Claude, 67–68
literacy, 90–91 Menger, Carl, 54
local knowledge, 13–14, 45–47, 93, 102, metric system, 25–26

106, 109–110 Michel, Louis-Jules, 129
Miles, A. A., 32Loeb, Jacques, 19
military economics, 187Loft, Anne, 97

Loua, Toussaint, 80, 83 Miller, Peter, 44, 47
Luethy, Herbert, 144 Minard, Charles Joseph, 120, 122–123
Lundgreen, Peter, 27, 149 Mines, Ecole des, 63, 69; Corps des, 139,

McCandlish, J. M., 104
150

Minnesota Multiphasic Personality Inven-
tory (MMPI), 213McCasland, S. P., 171

Mirowski, Philip, 66McCloskey, Donald, 72
Mississippi River, Eudora Floodway, 158–McCoach (spokesman for Corps of Engi-

159neers), 178–179
Mach, Ernst, 19, 20, 76 Monge, Gaspard, 66–67, 117
Machlup, Fritz, 188 Moomaw, D. C., 163
McNamara, Robert, 187 Moore, Wayne S., 156
McPhee, John, 196 Morgan, William, 110, 158
McSpadden, Herb, 151 mortality, laws of, 38, 102
Mante, J., 141

Napoleon Bonaparte, 36, 67, 139Marcuse, Herbert, 85
Napoleon III, Louis, 130Marey, Etienne-Jules, 203
National Academy of Sciences (U.S.), 229Marinet (French engineer), 122
National Health Service (U.K.), 101Markham, Edward, 155
National Park Service (U.S.), 181Marks, Harry, 205, 207, 224
Navier, C.L.M.H., 57, 59–62, 66, 68, 117,Marshall, Alfred, 72

121–122, 131, 133Martin, Roger, 145
Marx, Karl, 85 negotiation, 171–175, 197–198, 215,
Massachusetts Bureau of Statistics, 151 219–220
Mathematics, ix, 14, 58, 67, 74, 223; ap- Neison, Francis, 110

Newcomb, Simon, 71plied, 117–118; limitations of, 101–106,
139–141, 145 Newton, Isaac, 15, 19

Maxwell, James Clerk, 53, 72 Neyman, Jerzy, 211
May, George O., 94 Norrell, William Frank, 159

Norris, George W., 180mean values, 61, 133, 135, 203
Northcote-Trevelyan Report, 99, 101measurement, 14, 21–29; in accounting,

Oakeshott, Michael, 84, 86
95–96; in astronomy, 49–50; chemical,
27–29; of culture, 43; in economics, 56–
57, 61–63; in insurance, 103; of lengths, objectivity, 3–8, 11–12, 85, 129, 216; in
weights, and volumes, 23–26; measure- accounting, 93–95; as alienation, 18,

73–74; as cosmopolitanism, 76–77;ment systems, 28; in medicine, 106; ne-
gotiated, 24–25; of time, 22–23; valori- definitions of, ix, 3–5; and expertise, 7,
zation of, 71–72 90, 95–96, 99, 112, 115, 152, 195, 199,

203, 212–216; as fairness, 4, 196; faithmedicine: clinical trials, 202–203, 205;
medical research 31, 200, 202, 208; in surfaces of, 78, 84–86; and gender,
medical teaching, 202, 204–206; stan- 76–77, 210; ideal of, 74, 204; of images,

3, 85, l74, 201, 203; as impersonality,dardization of drugs, 29–32; statistics in,
82, 203, 205–206, 208, 221 12, 74, 147, 210; as independence of

Megill, Allan, 3–4 local contexts, 14, 22, 26, 183–184,
188; language of, 199, 229; mechanical,Mehrtens, Herbert, 72



I N D E X 307

life tables, 39, 101, 103–105, 108, 110 Ménard, Claude, 67–68
literacy, 90–91 Menger, Carl, 54
local knowledge, 13–14, 45–47, 93, 102, metric system, 25–26

106, 109–110 Michel, Louis-Jules, 129
Miles, A. A., 32Loeb, Jacques, 19
military economics, 187Loft, Anne, 97

Loua, Toussaint, 80, 83 Miller, Peter, 44, 47
Luethy, Herbert, 144 Minard, Charles Joseph, 120, 122–123
Lundgreen, Peter, 27, 149 Mines, Ecole des, 63, 69; Corps des, 139,

McCandlish, J. M., 104
150

Minnesota Multiphasic Personality Inven-
tory (MMPI), 213McCasland, S. P., 171

Mirowski, Philip, 66McCloskey, Donald, 72
Mississippi River, Eudora Floodway, 158–McCoach (spokesman for Corps of Engi-

159neers), 178–179
Mach, Ernst, 19, 20, 76 Monge, Gaspard, 66–67, 117
Machlup, Fritz, 188 Moomaw, D. C., 163
McNamara, Robert, 187 Moore, Wayne S., 156
McPhee, John, 196 Morgan, William, 110, 158
McSpadden, Herb, 151 mortality, laws of, 38, 102
Mante, J., 141

Napoleon Bonaparte, 36, 67, 139Marcuse, Herbert, 85
Napoleon III, Louis, 130Marey, Etienne-Jules, 203
National Academy of Sciences (U.S.), 229Marinet (French engineer), 122
National Health Service (U.K.), 101Markham, Edward, 155
National Park Service (U.S.), 181Marks, Harry, 205, 207, 224
Navier, C.L.M.H., 57, 59–62, 66, 68, 117,Marshall, Alfred, 72

121–122, 131, 133Martin, Roger, 145
Marx, Karl, 85 negotiation, 171–175, 197–198, 215,
Massachusetts Bureau of Statistics, 151 219–220
Mathematics, ix, 14, 58, 67, 74, 223; ap- Neison, Francis, 110

Newcomb, Simon, 71plied, 117–118; limitations of, 101–106,
139–141, 145 Newton, Isaac, 15, 19

Maxwell, James Clerk, 53, 72 Neyman, Jerzy, 211
May, George O., 94 Norrell, William Frank, 159

Norris, George W., 180mean values, 61, 133, 135, 203
Northcote-Trevelyan Report, 99, 101measurement, 14, 21–29; in accounting,

Oakeshott, Michael, 84, 86
95–96; in astronomy, 49–50; chemical,
27–29; of culture, 43; in economics, 56–
57, 61–63; in insurance, 103; of lengths, objectivity, 3–8, 11–12, 85, 129, 216; in
weights, and volumes, 23–26; measure- accounting, 93–95; as alienation, 18,

73–74; as cosmopolitanism, 76–77;ment systems, 28; in medicine, 106; ne-
gotiated, 24–25; of time, 22–23; valori- definitions of, ix, 3–5; and expertise, 7,
zation of, 71–72 90, 95–96, 99, 112, 115, 152, 195, 199,

203, 212–216; as fairness, 4, 196; faithmedicine: clinical trials, 202–203, 205;
medical research 31, 200, 202, 208; in surfaces of, 78, 84–86; and gender,
medical teaching, 202, 204–206; stan- 76–77, 210; ideal of, 74, 204; of images,

3, 85, l74, 201, 203; as impersonality,dardization of drugs, 29–32; statistics in,
82, 203, 205–206, 208, 221 12, 74, 147, 210; as independence of

Megill, Allan, 3–4 local contexts, 14, 22, 26, 183–184,
188; language of, 199, 229; mechanical,Mehrtens, Herbert, 72



308 I N D E X

quantification: distinctive uses, viii-ix; faithobjectivity (cont.)
in surfaces, 78, 84–86; opposed to tech-4–7, 90–93, 187–189, 209, 213–215,
nocracy, 146–147; self-vindicating, 43–229; as political value, 74–75, 81, 84; as

self-denial, 4, 20–21, 75, 85, 89, 98, 44
137; sociological critique of, 215–216 Quilter, William, 91

railroad companies, opposition to Corps of
and technocracy, 145–147

Occupational Safety and Health Adminis-
Engineers, 163–168tration (OSHA), 196

Ohm, Georg Simon, 18 railroads, 60–62, 65, 68, 119, 121–137,
O’Leary, Ted, 44 150, 152

RAND Corporation, 187Overton, John H., 155–156, 164–166

Page, John, 169–172
Randolph, Jennings, 160
Rappahannock River, Va., 162–163
Rathenau, Walter, 145Palmer, R. R., 46
Reclamation Act of 1939, 175pantouflage, 141
recreation, as quantifiable benefit, 167,Parandier, Auguste-Napoléon, 124

181–182, 185Parker, R. H., 91
Red River, 161Pascal, Blaise, 50

Pearson, Egon, 211 Regan, Mark M., 188
Pearson, Karl, 20, 32, 74, 76, 89, 204, regulation, 92–94, 99, 196–199, 207–208,

211 216
Renouvier, Charles, 71Pelican (life insurance), 40
Republican River, 179–180Person, John, 182
return on investment (ROI), 44pharmacists, 29–30

Phoenix Assurance, 40 revenues, estimating, 128–129
Ricardo, David, 52–53, 55physics, 19–20, 53–57, 64, 68, 70–72, 86,
risk analysis, 189, 196–197222–225
Roberts, Henry M., 164–166Picard, Alfred, 127, 134
Rogers, Will, 151Pick, Lewis, 157, 167–168, 181, 185–186
Roosevelt, Franklin, 148, 173Picon, Antoine, 114, 117–118

Pinch, Trevor, 223 Roosevelt, Theodore, 151
Planck, Max, 26 Rose, Nikolas, 45, 77
Pohl, Georg Friedrich, 18 Royal Exchange Assurance, 40
Poincaré, Raymond, 142 Royal Society of London, 78
Poisson, Siméon-Denis, 67 Rudwick, Martin, 220
Polanyi, Michael, 13–14 rules, 4–5, 98, 194–195, 212, 214, 228,
polling, opinion, 34 230
pollution, measurement of, 27–29 Ryley, Edward, 89, 108
Poncelet, J. V., 57

Saint-Simon, Claude Henri de, 145Ponts et Chaussées, Corps and Ecole, 57–
65, 69, 81, 114–148, 150–151 Sanders, William, 38–39

Savary, Felix, 58Popper, Karl, vii, 49, 73
Say, Jean Baptiste, 55, 58, 66population, counting, 33, 79

Porter, Henry, 105–106, 202 Schaffer, Simon, 225
positivism, 17–21 Scheidenhelm, Frederick W., 162–163

Schley, Julian, 156, 167Pratt, John Tidd, 110
precision, 28–29, 50, 94, 102, 105, 107, Schmoller, Gustav, 54

111, 201 scientific method, 7, 12, 20–21, 32, 71, 75
secondary benefits, 175–177, 184Price, R. C., 182, 185

professionals (statistical category), 42 secrecy, 100, 115–116, 118
Proudhon, P. J., 134 Securities and Exchange Commission

(SEC), 93–95psychology, 17, 20, 95, 200, 204, 209–213

I N D E X 309

Select Committee on Assurance Associa- Taylor, F. W., 145, 187
tions (Britain), 107–112 technocracy, 114, 145–147

Senate, U.S., 155–157; Commerce Com- Teisserenc, Edmond, 123
mittee, 162–167; Public Works Commit- temperature, quantification of, 17–18

Tennessee-Tombigbee waterway, 166–168tee, 157, 181–182; Rivers and Harbors
Tennessee Valley Authority, 164Committee, 157, 164

Shapin, Steven, 225 Terrall, Mary, 50
Sharp, Walter, 144 Thatcher, Margaret, 100
Sheil, Richard Lalor, 40 thermodynamics, 55–56
Shinn, Terry, 67, 139 Thévenot, Laurent, 41–42

Thomson, James, 55–56sickness, laws of, 38
Thomson, R. D., 56Simon, Jules, 84
Thomson, William (Lord Kelvin), 53, 55–skill, 12–14, 45–46

56, 71Skinner, B. F., 19
Smith, Adam, 201 Thomson, William Thomas, 111–112
social technology, 49–51 time, measuring, 22–23

tolls, 60–65, 68society, idea of, 37
sociology, 5, 20, 199, 204, 219 Tönnies, Ferdinand, 218
Sorenson, Theodore, 164 Traweek, Sharon, 76, 222
standardization: in accounting, 93–94, 98; Trebilcock, Clive, 39–40

trust: distrust and quantification/objectiv-biological and medical, 29–32, 206–207;
ity, ix, 90, 97–98, 152, 195, 199–200,expertise and, 112; in insurance, 111; in
206–209, 215; distrust and surveillance,mental testing, 209–210; of people, 98,
39, 198; among elites, 99–102, 107–108, 200–201, 228; of produce, 47–48;
113; personal trust, 23–24, 46, 90, 142,of statistical categories, 36–45; of units

and measures, 21–29 198, 202, 214, 223; technologies of
trust, 15, 225; trust in institutions, 214statistics: creating norms, 77–78; graphical

and geometrical, 64; ideal of transpar- Tudesq, André-Jean, 139
ency, 78, 204; inferential, 5, 200, 209; Tyler, M. C., 154

United Nations, 31; World Health Organi-
and liberalism, 80–81, 84, 144–145;
mathematical, 20, 81, 199, 204; medical,
82–83, 202–209, 221; obstacles to, 35– zation, 31
37 Universal Life and Fire Insurance Com-

pany, 107statistics, official, 33–37, 41–43; in France,
utility: measurement of, 61–64,123, 130–35–37, 41–42, 79; in Italy, 43; in the

131; public utility, 62, 119–120, 123–U.S., 41–42, 151–152
Statistical Society of London, 51, 78 128, 131–132, 152; utility function,

187Statistical Society of Paris, 79–84
Steele, B. W., 171

Vandenberg, Arthur H., 157Stigler, Stephen, 200
Varroy, Eugène, 131Stimson, Henry L., 153

Straus, Michael W., 177 Victoria Life Office, 107
subjectivity, psychological, 211 Virginia Electric and Power Company, 162
Suleiman, Ezra, 141, 144 virtual length, 128
surveying, 21–22

Walras, Léon, 56, 65–66, 68–71, 136Sutton-Sotherson, T. H., 38
Swift, Jonathan, 9, 87, 191 Weaver, Frank L., 183

tact: medical, 202, 209; statistical, 208
Weisbrod, Burton, 188
Weiss, John, 140

Taine, Hippolyte, 143 wheat, grading of, 47–48
Tait, Peter Guthrie, 53 Wheeler, R. A., 167, 181

Whewell, William, 51–55, 66, 72Tavernier, René, 135



I N D E X 309

Select Committee on Assurance Associa- Taylor, F. W., 145, 187
tions (Britain), 107–112 technocracy, 114, 145–147

Senate, U.S., 155–157; Commerce Com- Teisserenc, Edmond, 123
mittee, 162–167; Public Works Commit- temperature, quantification of, 17–18

Tennessee-Tombigbee waterway, 166–168tee, 157, 181–182; Rivers and Harbors
Tennessee Valley Authority, 164Committee, 157, 164

Shapin, Steven, 225 Terrall, Mary, 50
Sharp, Walter, 144 Thatcher, Margaret, 100
Sheil, Richard Lalor, 40 thermodynamics, 55–56
Shinn, Terry, 67, 139 Thévenot, Laurent, 41–42

Thomson, James, 55–56sickness, laws of, 38
Thomson, R. D., 56Simon, Jules, 84
Thomson, William (Lord Kelvin), 53, 55–skill, 12–14, 45–46

56, 71Skinner, B. F., 19
Smith, Adam, 201 Thomson, William Thomas, 111–112
social technology, 49–51 time, measuring, 22–23

tolls, 60–65, 68society, idea of, 37
sociology, 5, 20, 199, 204, 219 Tönnies, Ferdinand, 218
Sorenson, Theodore, 164 Traweek, Sharon, 76, 222
standardization: in accounting, 93–94, 98; Trebilcock, Clive, 39–40

trust: distrust and quantification/objectiv-biological and medical, 29–32, 206–207;
ity, ix, 90, 97–98, 152, 195, 199–200,expertise and, 112; in insurance, 111; in
206–209, 215; distrust and surveillance,mental testing, 209–210; of people, 98,
39, 198; among elites, 99–102, 107–108, 200–201, 228; of produce, 47–48;
113; personal trust, 23–24, 46, 90, 142,of statistical categories, 36–45; of units

and measures, 21–29 198, 202, 214, 223; technologies of
trust, 15, 225; trust in institutions, 214statistics: creating norms, 77–78; graphical

and geometrical, 64; ideal of transpar- Tudesq, André-Jean, 139
ency, 78, 204; inferential, 5, 200, 209; Tyler, M. C., 154

United Nations, 31; World Health Organi-
and liberalism, 80–81, 84, 144–145;
mathematical, 20, 81, 199, 204; medical,
82–83, 202–209, 221; obstacles to, 35– zation, 31
37 Universal Life and Fire Insurance Com-

pany, 107statistics, official, 33–37, 41–43; in France,
utility: measurement of, 61–64,123, 130–35–37, 41–42, 79; in Italy, 43; in the

131; public utility, 62, 119–120, 123–U.S., 41–42, 151–152
Statistical Society of London, 51, 78 128, 131–132, 152; utility function,

187Statistical Society of Paris, 79–84
Steele, B. W., 171

Vandenberg, Arthur H., 157Stigler, Stephen, 200
Varroy, Eugène, 131Stimson, Henry L., 153

Straus, Michael W., 177 Victoria Life Office, 107
subjectivity, psychological, 211 Virginia Electric and Power Company, 162
Suleiman, Ezra, 141, 144 virtual length, 128
surveying, 21–22

Walras, Léon, 56, 65–66, 68–71, 136Sutton-Sotherson, T. H., 38
Swift, Jonathan, 9, 87, 191 Weaver, Frank L., 183

tact: medical, 202, 209; statistical, 208
Weisbrod, Burton, 188
Weiss, John, 140

Taine, Hippolyte, 143 wheat, grading of, 47–48
Tait, Peter Guthrie, 53 Wheeler, R. A., 167, 181

Whewell, William, 51–55, 66, 72Tavernier, René, 135



310 I N D E X

Whitmarsh, James, 107 Worster, Donald, 75
Whittington, Will, 151, 155–157, 159 Wright, Carroll, 151
Wilcox, Walter, 94 Wynn, W. T., 159
Wildavsky, Aaron, 100, 194 Wynne, Brian, 195

Zahar, Elie, 17
Wilson, James, 107–112
Wilson, James Q., 194
Wise, M. Norton, 55–56 Ziman, John, 74
work, in physics, 55–57 Zimmerman, Orville, 158

Zinoviev, Alexander, 43Works Progress Administration (U.S.), 160




