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uar Spiel undb Betrug trieben, unmdglidy Sffentlidier Aemter fihig
gebalten werben, wir' e8 and) aus Peinem andern Grund, als weil ju
prifumiren ift, daf bemjenigen, ber an nidté Unfidtbared glaubt, der
mit dem PDeiligften nur Betrug vorbat, aud) feine Cibe nod) anbdere,
aulept nur auf unfidtbaven Griinben berubente, Berpfliditungen beilig
feyn werdben. Wer einem Pbhilofophen, ber nidit ohme Wirlung auf
fein Beitalter geblicben, vorwirft, er fudje mit ben Worten Gott, mora-
lifde Freiheit, Sut und BE3 nur irve 3n filhren, ju tiufden, abfidlid
3u Bintergehen, ber fagt von ihm, baf er heimlidy die Grunblagen
" ber menjdliden Gefelfdaft untergrabe, hinterliftig die Banve aufs
auldfen fude, auf beren Crhaltung basd wahre, innere und dufere Woh!
bed cingelnen Menfdpen umd ganger BViller berubt; ver fudyt den (leider!
nidyt ohne Urfade) fdhon verhafiten Nanen deg Philofophen in ihm
jum Oegenftanve des dffentlidien Abjdpeus zn maden.

Dier hat bie Bffentlihe Meimmg ein Redyt, die offenfte wmnmn-
wundenfte Erfldrung ju forbern, tamit nidt enticeber ein Unwilrbiger
bag Bertrauen, weldjes ihm ber Charatter eined wiffenjdaftlidien Mannes
erwirbt, mifibraudye, ' cber ber anbere, welder tad Mittel einer fo
frevelpaften Berleumbdung angemwentvet, durd) bdie Bffentlide Impunitit
ein einlabenbed Beifpiel ju dhnlidem Frevel fiir anbere werbe, und auf
foldye Art bffentlide Slanbale, anftatt verhinbert und geminbdert, viel-
mebr befdrbert und vermebhrt werben.

Hieraus mag vas Publitum ben Ernft begreifen, mit weldyem id)
bie von Drn. Jacebi gegen mid) vorgebraditen Befdulbigungen aufju:
nehmen ndthig fand, dba mander vielleidyt ber Meinung feyn ounte, fic
bhatten hodftens verbient, Idderlid) gemadyt, ober vielmehr von ber Seite
ibrer wirllidyen Yadjerlidfeit bargeftellt, nidit aber wiberlegt zu werben.

" Nadypem id) indef, jumal burd) ben legten, wiffenfdiaftlidien Ab-
fdmitt, alle Gereditigleit erfiillt hatte, fiihlte i) bod) (ebhaft bas Be-
biltfniff, ein Ganyed aufjuftellen, wofile id) bas Visherige mit gutem
Gewiffen nidyt gelten laffen tonnte.

+Das alfo, fagte idh yu miv felbft, wdren die Griinde, vurd) weld)
Hr. Jacobi alle wiffenjdiaftlidhe Philofophie beftreitet — fie gern cined



nothwenvigen Atheidmus {iberflihren mddte; die Grinbe, auf welde er
fidy bisher fo viel au gut gethan. Jdy tann nur bebauern, daf fie nidyt
beffer find; audy thdtigere BHdtte idh) aufauldfen verflanven. Eine fo
flade, Hadyft allgemeine Wiffenfdaft philofophifdher Grundidge, ja der
erften RNegeln, der wefentlidhften Beftimuungen ved gefeslidhen Dentens,
gibt ihm den Muth zum Angriff auf ein durddadited Ganze ver Wiffen-
fdaft. Mit folder Unfenntniff ver Grundgelenfe meined Syftems meint
ev blinblingd ibm bie Sehnen ju [Ghmen. — Wie wenig ift aber mit
allbem ber vielfeitige Mann umfafit! Offenbar madit rtas Wiffenfdaft-
lide nur den geringften Theil von ihm aus, den bei weitem bedeutenbften
aber bie Sunft, mit welder er, gleid) einem gewanbten Maune, ter
burdy weniges viel audzuriditen verfteht, mit geringen und faft nidt ber
Jede werthen Begriffen fid) eine foldje Breite gegen vie Welt ju geben
weif}, indem evr fie nad) verfdjievenen, ja nad) allen Seiten hinwenvet”.

Unter bdiefen Ueberlegungen tam e8 mir vor, al8 (iefe fid) jene
Yieljeitigleit nidyt beffer umfaffen, al8 wenn fie in Hantlung, Hr.
Jacobi alfo in thitiger Hinwenbung nady allen jenen Seiten betvadytet,
und vann gugleid) becbadytet wiirbe, wie er von einer jeben uriidtdme.

Diefe Borftellung befd)dftigte midy bald o lebbaft, taf fie in wenigen
Augenbliden fid) vor mir in allen ihren Theilen audgebilbet hatte, unbd
endlidy in eine wirflide Bifion iiberging, mit teven Grydhlhung id)y hoffen
faint, diefer Sdyrift erft die gehovige Bellendbung zu geben.

3d) fah cine unermeflide Menge von Menfdien von allen Arten,
Oefdyledytern, Altern und Befdftigungen vor mir, worin id) nidt um-
Bin tonnte, nad) einigem Bevenlen bad liebe jogehannte Publitum, cder
aund) baé vielbefprodyene Beitalter ju erfenmen, Pr. Jacobi ftand diefer
Menge ald Rebuer gegendtber; id) Ponnte wohl fehen, wie ex mit vieler
Ation fprad), aber der grofen Entfernung wegen nidtd Hhiven. Inbep
wie er vedete, gleid) al8 wdren feine Worte (aner Regen, jdhmol; die
Menge nidt anders ald Scynee binreeg, ein Theil verlief fid dabin,
Per anbere borthin, nur nod) ein Meiner Remlm.tfen wiberftand, der
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fdyledyterbingd nidt wegubringen fdyien. Dieburd) erbielt aud) i) Raum
uiber ju tveten, und bemerlte mun, baf ihm einer von ben {ibrig Ge-
blicbenen bereits ju antworten angefangen hatte, wovon idh nur ned
olgendes vernabm.

~Da Sie die {dwidfte Rote bed Theidmud angeben, unter welder
nidt leidt nody einige Religion Rattfinden tann, fo ifi bas praftifde
Poftulat Ihrer Sdriftftellevei die allgemeine Gottesleugnung. Wber
unmdglid) tnnen Sie hod) bie gange Beit yur gottedleugnerifden hevinter
bemonfiriven !, befonbers ba fidy weit Iriftigere Regungen lebenbiger Res
ligion, ja fogar Borgeidjen ecined nidyt allegovifdhen, fondern ernfilich
gemcinten Qhriftenthums von folden Seiten bervorthun, von weldyen
Sie ¢8 am wenigften evwartet haben,

«Sie der Retter bed Theidmus? — Seftehen wir, Sie benehmen
fih babei auf eine fomberbave Art. Obngefihr wie der Befehlehaber
ciner feften Stabt, ber bem baver liegenben Feindbe nid)t nur bas Se-
[dite fammt Puleer unb Kugeln, fonbern fogar ben WMunbdvorrath ber
Befapung binausjdjidte, blof in ber Abfidt, fein Hery ju eigen, und
in ber Gewifibeit, daf er verhungere, unb aljo bie Feftung vod) eigentlidy

! Man bhat in Bffentlihen Blattern biefes Jahré ein Gelegenbeits-Carmen 3u
Shren bes rn. Jacobi gelefen, worin biefer unter anbern auf folgenbe Art vers
berrlidhet toird:

»Ootted - Lebrer (I. Leerer) bift dbu unfrer Gott leugnenden Beit”

gaft fo rilhrend, wie bas belanute (von Hru. Jacobi felbf ermihnte) Sinn-
gedidgt Nicolais : '

#E8 ift ein Gott, bas fagte Mofes fou,
Dody ben Beweis gab Mojes Wenbelsjohn.

Obgleidy eine gewiffe Lahmbeit im Gangen, befonbers ber Jacobifdy (man f. tiefer
unten) vertficyte Gott auf einen etwad drmligen Difter fdyliefen e, fo ift
body betannt, baf foldhe Clientann immer am bejten wiffen, woburd) ifv Principal
am meiften gefdmeidelt wird. Daber e3 wobl taum ungeredit wire, anjunehmen,
baff jener Bers nur bie eigne geheime Meinung bes Vexberrlidhten vou feinem
Beruf enthalte, wenn qudy nidt feine ganze Schriftellerei den vollgilitigiten Be-
toeid bed wirtlidhen Borhaubenfeyus diefer Meinung abgdbe.
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nidit ihm genommen werden tdune. Wnfatt den Berfland durdy nod
Prdftigeven Berfland ju betdmpfen, wollen Sie ihm licber gar abfterben,
al6 tnute Ihnen ber Verftand oud) uidht mehr bei, over als verldrem
ihn alle anberen, wenn Sie be8 Jhrigen fidy begiben. E8 ift vas alte
Gtratagem ted Bogeld Straufy, der feinen KLopf in ten Sand ftedent
meint, bem Berfolger ebenfo unfiditbar gervorben 3u feyn wie diefer ihm.

+Da8 rire ddter Theismus, der behauptet, nidt nur, vaf cs
teine wiffenfdaftlide Crlenntnif Gottes gibt, fondern, daff wir die Natur
cines joldyen perfdnlidhen Wefend nad) unferer Borftellungsart numiglid
finden milffen? ! — Dasd wdire Theidmus, dbas Meifterwer? ber Sd)dpfung,
bag GEbenbild Gottes, ,ben Er fid) felbft su {djaffen vorbebielt, bem Er
Seincn Geift einbaudte”, filr fo dbumm zu balten, daf man fagen-
viirfe (€. 168), unmdglid) fey ihm barjuthun, baf bie Natur —
bie Jbrige verfteht fid), Ddiefe unter unfere Fiife erniedrigte — nidyt
Qett, nidt Sdopfer, daff fie nur Werl und Gefddpf fey, un-
miglid) alfo fey ihm den plumpeften Fetijdidmus voher Wilber mit bem
Berftande au wiberlegen?

#O! baf er time, ber und den ddyten Theidmus lehrte, vie Hihen
und Tiefen Ddicfes wundervollen Syftems uns evdfjnete! Er witrde ein
empfanglided Gefdledt finden, naddem wir zwar den einfiltigen Slau-
ben unfever Biter nidjt wiedergewonncn, aber dod) die leeren Vegriffc
eined fogenannt-philojophijdyen GSlaubend und Unglaubensd, mit tenen
wir und o lange gebriiftet, fdymeralid) belehrt von ihrer Unjuldnglidyeit,
rein in und audgerottet haben. SKdnnten Sie den wabhren Theisnmusd
lehren, bie Beit wilrbe Sie auf den Hindven tragen, und Sie braudyten
nidit fdon auj vem Titel Jhrer Biidjer ju Hagen: ,E8 gibt unempfiang-
lide Beiten”. lnempfinglidy ift freilid aud) vie gegenwdrtige, aber auf
yweierlei Avt, filr einiged, reeil e8 iiber, filr anbeves, weil e8 wirllid)
unter ibr ift.

oLaflen Sie fehen, was der Hauptinhalt ves theiftifdyen Glaubens
ift, und laffen Sie uns vamit Jhre Neven vergleidyen.

' Jacobid Davit Hume, over iiber Jdealismue und Realismus, S. 189.



oDer erfte Actilel biefed Glaubens war von Anbeginn bis jept,
paff Gott viefe gegenmwirtige Welt freimillig erfdhaffen, baf fle alfo nidyt
von Gwigleit Ber criftive, fonbern ifrer Ratur nad) anfinglich umd
endlidy — fomit Aberhaupt bie Beit diefer Welt eine beftimmte Beit fey.

+Sie bagegen lehren: ,baf Gott nothwendig, von Ewigleit
her erfdaffen Gabe, wird aud) von bem tiefer benfendben Theiften nidyt
gelengnet”. (S. 174). Hitten Sie nur bieg Gine Wort nidht gefagt!
Dief Cine jeigt, baff Sie flir die ecigentlien Tiefen, filv die hddfte
Paradorie viefed Syftems, welde, fberwunben, fidy in bie Hibwflen und
jupleidy cinfadiften Gevanfen aufldst, feinen Sinn — baf Sie, trop-
ber beftiudigen Berfiderungen, der Berftand fey antitheiftifdy, fiir die
Behauptung deffen, was eigentlid) in biefem Shftem ben Berftand anzu-
ftofen fdyeint, aber gerabe befihalb die hiodfte Kraft ted Verftanbes ers
fordert, — felber teinen Muth haben, inbem Sie ihm leidhthersig aus:
weidjen. Wenn Sie einmal fiber diefen Punlt Hinweg find, was hat
bann nod) ter Theidmus Unbegreiflihed, ober jene ewige Beit, die Jbr
Haupts, ja bt eingiger theoretifder Cimvurf gegen ben Pantheismus
ift!, Anftdpiges?

»in aweiter Hauptartifel ded theiftijden Glaubens ift, baf wir, ver-
mdge unfered freien Willens, aud) in einem freien und unmittelbaren Bejug
st Gott ftehen, baf diefer Wille eine von jenem perfdnliden Wefen
al8 joldyem unabbingige Wurzel Hat, Prajt beren er ju beivem fdbig ift,
fidy in Riecbe ihm au:, ober in Ber{dloffenbeit von ihm abjuwenden. Sie
aber erf(dren, bie Freifeit ved menfdliden Willend beftehe blof in einer
unbegreifliden Kraft jum Guten, nimmer aber in ter, wie Sie meinen,
unfeligen Fahigleit, bas BVdfe wie bad Gute ju wollen. Der Menfd,
fegen Sie bingu, fey vielmehr blof, inwiefern biefe unfelige Fhbigleit
ihm Beiwohne, nidt frei (S. 97). Wasd beifit dief anvers, als vas
Wort Freibeit beibehalten, die RKraft derfelben aber, ben eigentlichen

' BWie nimlid Jacobi biefen verfieht, alé Batte aus ber Thatjade, baf bie
Dinge fi beregten unbd verinberten, Spinoga geidlofien, fie mitfiten fidh von
Gwigleit ber Sewegt unbd verdnbert haben. (Buf. im Hanbexemplar). — Briefe
floer Spinoga S. 410, vergl. Bovvebe ju cben bemfelben Bud &, XX.



BWillen, den Menfdien entsichen?! Und vabei erlauben Sie fid bie
unverantwortlidhe Smweiveutigleit, ju fagen: ,viefes Bermdgen, feine finn-
liden Neigungen nad) ben Forberungen dber Tugend ju beftimmen,
fey ven jeher die moralifde Freiheit genannt worden (ebend.), welthes
entweter eine unbegreifliche biftorifdhe BVerblendbung ober ein offenbar
Detrilglidyes Borgeben ift, um fo irvefiihrenter, al8 bad Faljde taven
auf bem blofen Wortden die beruht. Das natitrlidie Sefilhl, gleidwie
ter Berftand, fagt uns, daff, wenn e8 ju dem, wad bi@ genannt wird,
Teinen freien Willen gibt, aud) basd Vife unmiglidy ein wabhrhafted Bifes
fepn tann; Sie aber wollen bad Wort nidt haben, und jiehen fidy,
um aller weiteren Nad)jrage wegen diefed — wabrlid nidt blof mate-
viellen, fonbern formellen Wiberfprudy8 zu entgeben, in Jhr gewdhnlides
geheimnifvolled Dunfel juriid. Wollten Sie jeved) einmal fiber diefe
Abgriinte ter Wiffenfdyajt auj ver leidt gefdlagenen Briide Jhrer lns
wiffenbeit Hinwegfdyreiten, warum geftanven Sie nidit lieber gleid), Sie
begreifen gar nid)td von ter Sade, alé vraff Sie und jept unter dem
Sdyein, eine movalijde Freibeit ju behaupten, fogar den Begrifi ber-
jelben inweggunehmen juden ?

,Gin britter wefentlider Actifel diefed Glaubens ift ter Sebante
einer Hinftigen naberen Bereinigung mit vem Gett, den wir hier nidt
jeben, bem perfonflidyen, unb einer gleidmdgliden weiteren Entfernung
von ihym — der Gevanle einer Sdyeibung der Guten und Bofen, weldyer
ohne eine eigentlide Geifterwelt fdlediterdingd untenfbar ift. Sie

t Friebrid) ecbtcg'd in ber Recenfion bes Wolbenar briidt fidh bierilber
fo aus: ,Da_er (Jacobi) troyg bev [hBnen Lobreben auf bie angeblide
Greibeit, ben Willen leugnet; indem er ihn theils mit dbem verniinftigen
Snftinte fliv iventif (Br. fber Spin. &, XXIX, XXXVIIL Alwill &, XVIII,
%nv.), theils fiir einen ,Ausbrud bes gdttlihen Willens*, fliv einen ,Funlen
aué bem ewigen, veinen Lidpe”, fllv eine ,Rraft ber Almadyt,” filr cinen Abe
trud bes gittlidhen Deend in dem Innerflen unfeves Hevzens (Spin. &. XIV.
©. 253. M. ©. 300) exflart: fo lann feine Sittlidleit nur Licbe ober Gnade
feyn; audy ‘fdeint ex vom leiner Tugemd ju wiffen, welde Befege ehrte, und
fih in Thaten bewiefes, Man f. Eharalterifiiten und Kititen von A. L. Sclegel
unb Friedrid) Sdylegel. Crfer Band &. 40. 41.





















HIROSHIMA

The following note
appeared in the NEW YORKER of 31 August, 1946,
as an introduction to John Hersey’s article

The New YORKER this week devotes its entire
editorial space to an article on the almost complete
obliteration of a city by one atomic bomb, and
what happened to the people of that city. It does
so in the conviction that few of us have yet
comprehended the all but incredible destructive
power of this weapon, and that everyone might
well take time to consider the terrible
imphcations of its use.






I
A NOISELESS FLASH

AT exactly fifteen minutes past eight in the morning,
on August 6th, 1945, Japanese time, at the moment
when the atomic bomb flashed above Hiroshima,
Miss Toshiko Sasaki, a clerk in the personnel depart-
ment at the East Asia Tin Works, had just sat down at
her place in the plant office and was turning her head
to speak to the girl at the next desk. At that same
moment, Dr. Masakazu Fujii was settling down
cross-legged to read the Osaka Asahi on the porch of
his private hospital, overhanging one of the seven
deltaic rivers which divide Hiroshima; Mrs. Hatsuyo
Nakamura, a tailor’s widow, stood by the window
of her kitchen watching a neighbpur tearing down his
house because it lay in the path of an air-raid-defence
fire lane; Father Wilhelm Kleinsorge, a German
priest of the Society of Jesus, reclined in his underwear
on a cot on the top floor of his order’s three-storey
mission house, reading a Jesuit magazine, Stimmen der
Zeit; Dr. Terufumi Sasaki, a young member of the
surgical staff of the city’s large, modern Red Cross
Hospital, walked along one of the hospital corridors
with a blood specimen for a Wassermann test in his
hand; and the Reverend Mr. Kiyoshi Tanimoto,
pastor of the Hiroshima Methodist Church, paused at
the door of a rich man’s house in Koi, the city’s western
suburb, and prepared to unload a handcart full of
things he.had evacuatéd from tewn in fear of the
massive B29 raid which everyone expected Hiroshima
to suffer. A hundred thousand people were killed
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by the atomic bomb, and these six were among the
survivors. They still wonder why they lived when so
many others died. Each of them counts many small
items of chance or volition—a step taken in time, a
decision to go indoors, catching one street-car instead
of the next—that spared him. And now each knows
that in the act of survival he lived a dozen lives and saw
more death than he ever thought he would see. At the
time none of them knew anything.

,The Reverend Mr. Tanimoto got up at five o’clock
that morning. He was alone in the parsonage, because
for some time his wife had been commuting with their
year-old baby to spend nights with a friend in Ushida,
a suburb to the north. Of all the important cities of
Japan, only two, Kyoto and Hiroshima, had not been
visited in strength by B-san, or Mr. B, as the Japanese
with a mixture of respect and unhappy familiarity,
called the B-29; and Mr. Tanimoto, like all his neigh-
bours and friends, was almost sick with anxiety. He
had heard uncomfortably detailed accounts of mass
raids on Kure, Iwakuni, Tokuyama, and other nearby
towns; he was sure Hiroshima’s turn would come
soon. He had slept badly the night before, because
there had been several air-raid warnings. Hiroshima
had been getting such warnings almost every night for
weeks, for at that time the B-29s were using Lake Biwa,
north-east of Hiroshima, as a rendezvous point, and no
matter what city the Americans planned to hit, the
Super-fortresses streamed in over the coast near
Hiroshima. The frequency of the’warnings and the
continued abstinence of Mr. B with respect to Hiro-
shima had made its citizens jittery; a rumour was going



central limit theorem is the mathematical reason why.

Okay, time to demonstrate the central limit theorem in action. I’'m not going to give a mathematical
proof, since very few people would want to read it. Instead, I'm going to do the same thing I've done
throughout this chapter: I'll use R to simulate it. Let’s suppose that the population distribution is
rectangular (i.e., all values over a certain range are equally likely). Generating 100,000 samples from this
distribution gives us the sampling distribution shown in Figure 10.4a for N = 1, where I’ve plotted the
appropriate normal distribution over the top to give you a sense of what to compare it to. Clearly, this
population isn’t very close to normal at all. Next, let’s see what happens then if we generate 100,000
samples of size N = 2, and then plot the histogram of the means of these samples? This time, we get the
triangular distribution shown in Figure 10.4b. That’s not normal either, but it’s definitely closer. When,
we increase the sample size to N = 3, the sampling distribution of the mean looks closer to normal, as
illustrated in Figure 10.4c, and by the time we’ve raised our sample size to a massive N = 4, as shown
in Figure 10.4, it’s pretty hard to think that this is anything other than a normal distribution. In other
words, while the central limit theorem technically refers only to things getting normal as N approaches
infinity, in this example all it took was a sample size of 4. Which is a bit smaller than infinity, I must
admit. The take home message is that everything turns into a normal distribution, eventually.?

10.5
Estimating a confidence interval

The last thing I'm going to talk about in this chapter are confidence intervals. The estimates that we
talked about in the last section are all examples of “point” estimates. What I mean by that is that what
we’re doing is making a single “best guess” about what the value of a particular population parameter is.
Most of the time, we don’t just want a single best guess, we also want to be able to estimate a range of
values, in such a way that we can feel pretty confident that the range includes the true value. The name
for this is a confidence interval.

This is actually pretty easy, since all the hard work was done in the previous sections. To see how
this works, let’s suppose for the moment that we actually knew the true mean p and the true standard
deviation o. Then we would also be able to say that (as long as NV is big enough) the sampling distribution
for the mean X of a sample drawn from this population would be normal with mean p. Not only that, we
also know that the standard error of the mean is calculated by dividing the population standard deviation
o by the square root of the sample size v/N. Now, remember from our previous discussion of the normal
distribution in Section 9.4 that 95% of the distribution lies within 2 standard deviations of the mean?
To be slightly more precise, we can use the gnorm() function to compute the 2.5th and 97.5th percentiles
of the normal distribution

> gnorm( p = c(.025, .975) )
[1] -1.959964 1.959964

and we see that in fact 95% of the distribution falls within 1.96 standard deviations either side of the
mean. What does that tell us about X7 Well, it tells us that 95% of all data sets (of size N) that we
could sample from this population will have a sample mean X that falls within 1.96 standard errors of

5Well, sort of. The central limit theorem doesn’t cover every possible situation, but it is very very broad. Like most
introductory stats texts, I've discussed one situation where the central limit theorem holds: when you’re taking an average
across lots of independent events drawn from the same distribution. However, the central limit theorem is much broader
than this. There’s a whole class of things called “U-statistics” for instance, all of which satisfy the central limit theorem
and therefore become normally distributed for large sample sizes. The mean is one such statistic, but it’s not the only one.

- 295 -



the mean! In other words, there is a 95% probability that:

g — g
—11.96 x — < X < +(1.96 x —
: ( VN> : ( VN>

Okay, that’s all well and good, but in some ways it’s the opposite of what we’re interested in. The
equation above tells us what we should expect about the sample mean, given that we know what the
population parameters are. What we want is to have this work the other way around: we want to
know what we should believe about the population parameters, given that we have observed a particular
sample. However, it’s not too difficult to do this. Using a little high school algebra, a sneaky way to
rewrite our equation is like this:

_ o — g
X —11.96 x — < < X+(1.96 x —
( vN> : ( ¢N)

What this is telling is is that the range of values has a 95% probability of containing the population
mean p. We refer to this range as a 95% confidence interval, denoted Clgs. In short, as long as N is
sufficiently large — large enough for us to believe that the sampling distribution of the mean is normal —
then we can write this as our formula for the confidence interval:

- o
Of course, there’s nothing terribly special about the value 1.96, other than the fact it’s the number of
standard deviations away from the mean that you need to extend your interval to cover 95% of the
sampling distribution. If I’'d wanted a 70% confidence interval, I could have used the gnorm() function to
calculate the 15th and 85th quantiles:

> gnorm( p = c(.15, .85) )
[1] -1.036433 1.036433

and so the formula for Cl;g would be the same as the formula for Clys; except that we’d use 1.04 as our
magic number rather than 1.96.

Unfortunately, this formula assumes that we actually know the true population standard deviation
o. In practice, we never really do know this, so we have to use an estimate of the standard deviation &
instead. This is pretty straightforward to do, but (for reasons we’ll talk about in Chapter 13) this has the
consequence that we need to use the quantiles of the t-distribution rather than the normal distribution
to calculate our magic number; and the answer depends on the sample size. When N is very large, we
get pretty much the same value using qt () that we would if we used gnorm()...

> N <- 10000 # suppose our sample size is 10,000
> qt( p = .975, df = N-1) # calculate the 97.5th quantile of the t-dist
[1] 1.960201

But when N is small, we get a much bigger number when we use the ¢ distribution:

> N <- 10 # suppose our sample size is 10
> qt( p = .975, df = N-1) # calculate the 97.5th quantile of the t-dist
[1] 2.262157

There’s nothing too mysterious about what’s happening here. Bigger values mean that the confidence
interval is wider, indicating that we’re more uncertain about what the true value of u actually is. When
we use the ¢ distribution instead of the normal distribution, we get bigger numbers, indicating that we
have more uncertainty. And why do we have that extra uncertainty? Well, because our estimate of the
population standard deviation & might be wrong! If it’s wrong, it implies that we’re a bit less sure about
what our sampling distribution of the mean actually looks like... and this uncertainty ends up getting
reflected in a wider confidence interval.
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10.5.1 Calculating confidence intervals in R

As far as I can tell, the core packages in R don’t include a simple function for calculating confidence
intervals for the mean. They do include a lot of complicated, extremely powerful functions that can
be used to calculate confidence intervals associated with lots of different things, such as the confint()
function that we’ll use in Chapter 15. But I figure that when you're first learning statistics, it might
be useful to start with something simpler. As a consequence, the 1sr package includes a function called
ciMean() which you can use to calculate your confidence intervals. There are two arguments that you
might want to specify:®

e x. This should be a numeric vector containing the data.

e conf. This should be a number, specifying the confidence level. By default, conf = .95, since 95%
confidence intervals are the de facto standard in psychology.

So, for example, if I load the af124.Rdata file, calculate the confidence interval associated with the mean
attendance:

> ciMean( x = afl$attendance )
2.5% 97 .5Y%
31597.32 32593.12

Hopefully that’s fairly clear.

10.5.2 Plotting confidence intervals in R

There’s several different ways you can draw graphs that show confidence intervals as error bars.
T'll show three versions here, but this certainly doesn’t exhaust the possibilities. In doing so, what
I’'m assuming is that you want to draw is a plot showing the means and confidence intervals for one
variable, broken down by different levels of a second variable. For instance, in our afl data that we
discussed earlier, we might be interested in plotting the average attendance by year. I'll do this using
three different functions, bargraph.CI(), lineplot.CI() (both of which are in the sciplot package), and
plotmeans() (which is in the gplots) package. First, let’s load the data and the packages:

> load( "afl24.Rdata" ) # contains the "afl" data frame
> library( sciplot ) # bargraph.CI() and lineplot.CI() functions
> library( gplots ) # plotmeans() function

Here’s how to plot the means and confidence intervals drawn using bargraph.CI().

> bargraph.CI( x.factor = year, # grouping variable

+ response = attendance, # outcome variable

+ data = afl, # data frame with the variables

+ ci.fun= ciMean, # name of the function to calculate CIls
+ xlab = "Year", # x-axis label

+ ylab = "Average Attendance" # y-axis label

+)

This produces the output shown in Figure 10.5. We can use the same arguments when calling the
lineplot.CI() function:

6As of the current writing, these are the only arguments to the function. However, I am planning to add a bit more
functionality to ciMean(). However, regardless of what those future changes might look like, the x and conf arguments will
remain the same, and the commands used in this book will still work.
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Figure 10.5: Means and 95% confidence intervals for AFL attendance, plotted separately for each year
from 1987 to 2010. This graph was drawn using the bargraph.CI() function.
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Figure 10.6: Means and 95% confidence intervals for AFL attendance, plotted separately for each year
from 1987 to 2010. This graph was drawn using the lineplot.CI() function.
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Figure 10.7: Means and 95% confidence intervals for AFL attendance, plotted separately for each year
from 1987 to 2010. This graph was drawn using the plotmeans() function.

> lineplot.CI( x.factor = year, # grouping variable

+ response = attendance, # outcome variable

+ data = afl, # data frame with the variables

+ ci.fun= ciMean, # name of the function to calculate CIls
+ xlab = "Year", # x-axis label

+ ylab = "Average Attendance" # y-axis label

+)

And the output for this command is shown in Figure 10.6. Finally, here’s how you would do it using
plotmeans():

> plotmeans( formula = attendance ~ year, # outcome ~ group

+ data = afl, # data frame with the variables
+ n.label = FALSE # don’t show the sample sizes
+)

This is shown in Figure 10.7.

10.5.3 Interpreting a confidence interval

The most counterintuitive thing about confidence intervals is how they are supposed to be interpreted.
Whenever people first encounter confidence intervals, their first instinct is almost always to interpret it
like this:

There is a 95% chance that the population mean falls within the 95% confidence interval.
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This is the natural, intuitive and obvious way to think about the confidence interval. Unfortunately, it’s
technically incorrect to do this. Strictly speaking, however, you're not allowed to do this. Remember
how, back in Section 9.6, I said that there were two warring theories of what the word “probability”
means? And I said that it would turn out to matter some time? Well, that time is now.

The basic problem with the statement that I made above is that you’re making a probabilistic state-
ment about the true population mean (i.e., you're saying that there’s a 95% chance that the population
mean takes on a value that fall within some fixed range). However, confidence intervals are a tool invented
within the frequentist paradigm, and the frequentist definition of probability forbids this. Remember,
the frequentist definition of probability requires that replication is possible. Because, in order for a prob-
ability statement to be meaningful, you have to be able to imagine “repeating the procedure” over and
over again. This works really well for some things: for instance, I can say that “the probability of a coin
flip being heads is 0.5”, because I can imagine flipping a coin millions of times. And if I did flip a coin a
million times, I'd expect about half of those coin flips to land on heads. Cool.

Okay, now let’s try this on for size: “there is a 95% probability that the average global temperature
is between 15 and 20 degrees” (or whatever). According to the frequentist view, this is gibberish. I can’t
generate a million planet Earths and measure their temperature. Therefore, there’s no way to assign
a probability value to “global average temperatures”. In general, frequentists aren’t allowed to make
probability claims about population parameters. For frequentists, probabilities attach only to estimates,
not to parameters.

The solution that we adopt is to rewrite the statement so that we’re making a probability claim about
the interval itself, not the population mean. If we say something like this

95% of all confidence intervals constructed using this procedure will include the corresponding
population mean

we’re being clear about the fact that we’re only making probability statements about the confidence
interval, and not about the population mean. Stating things this way is kind of awkward, and practice
no-one ever uses the explicitly frequentist statement. In fact, most people are quite happy to ignore the
whole issue. But there are some people who get a bit pedantic about how confidence intervals should be
interpreted, so as a rough guide it’s helpful to think of it like this:

e “There is a 95% chance that a 95% confidence interval will include the population mean.”
This statement seems to imply that the “95% chance” attaches to the confidence interval, so this
is okay.

e “There is a 95% chance that the population mean falls within the 95% CI.” This statement
seems to imply that the “95% chance” actually relates to the population mean. Occasionally people
will ask you to rephrase this.

Kind of silly, isn’t it?7

7As it happens, there’s a magic wand that we can wave over the confidence interval to make this idiotic problem go
away. It’s called “Bayesian probability”. All you have to do is be willing to say that probabilities are “in the mind” and
not “in the world”, and this whole problem vanishes. And in fact, Bayesians have a nearly identical tool called a credible
interval which behaves almost the same way as a confidence interval, except that you’re allowed to interpret it the natural
way.
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Introduction

as the necessary ground of possibility, Kant then proceeds to derive tra-
ditional predicates of (God such as uniqueness, simplicity, immutability,
and indeed even the claim that the necessary being is a mind.+*

The introduction of God as the ground of all possibility must have
seemed to Kant logically sounder than the ontological argument and the-
ologically more orthodox than the Leibnizian conception, on which the
power of God in the creation ot the universe is constrained by the an-
tecedent existence of determinate possible worlds. But in the Critique of
Pure Reason Kant was ultumately to reject this argument as well as the
three traditional ones, and to argue that both the existence and predicates
of God could only be demonstrated on moral grounds, as practical be-
liefs rather than theoretical dogmas (A810-16/8838-44; 4828—¢/
B856—7). Nevertheless, the underlying idea of Kant’s argument, that a
genuine or “real possibility” is not established just by demonstrating that
a concept 1s free from contradiction but must have some sort ot affirma-
tive ground in actual existence, was remarkably deep-seated in Kant’s
thought, and would manifest itself again not just in the structure of
Kant’s theoretical philosophy but at crucial points in his practical philos-
ophy as well.

The second main section of the Only Possible Basis shows Kant’s early
concern to find a proper characterization of scientific laws of nature, and
reveals that Kant’s complex view of teleology, or final causes, which
seems to be a late accreton to the Critigue of Pure Reason, touched on
only in the appendix to the “Transcendental Dialectic” (A642—704/
B670—732) and fully developed only in the Critigue of Fudgment, was ac-
tually a longstanding part of his thought. Against the background of the
debate between occasionalism and preestablished harmony, Kant argues
that God’ purposes for the world would be expressed through unchang-
ing natural laws valid throughout its entre history, and not through any
miraculous episodic interventions: “Where nature operates in accor-
dance with necessary laws, there will be no need tor God to correct the
course of events by direct intervention; for, in virtue of the necessity of
the effects that occur in accordance with the order of nature, that which
is displeasing to God cannot occur.”# Thus Kant argues “That in the
procedure of purified philosophy there prevails a rule which, even if it is
not formally stated, is nonetheless always observed in practice . . . that in
investigating the causes of certain effects one must pay caretul attention
to maintaining the unity of nature as far as possible.”43

Here Kant defined an ideal of human knowledge that was to be cen-
tral to the Critique of Pure Reason and all of his subsequent works, even
as its theological foundation in a conception of God became ever more
attenuated. To have knowledge of the events of an objective world be-
yond one’s own consciousness is to subsume those events under causal
laws, and to have knowledge of causal laws is to conceive of those laws
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as themselves part of a system of laws that, if not actually created by
God, can nevertheless only be conceived by us as if they had been cre-
ated by an intelligence like but more powerful than ours.#4 Though
Kant did not yet see how much effort this would involve, his task in the
Critigue of Pure Reason and subsequent works would be precisely to
show that knowledge of the “unity of nature” or of constant laws of na-
ture is the necessary condition of the unity of our own experience, and
to explain how knowledge of such laws of nature itself is possible.
Kant’s thought about the problem of causal laws would be advanced
further in the last of the four key works of 1762-63, the essay on
Negatrve Magnitudes. But before we turn to that, we will consider the
ditterent steps in the direction of the Critigue that Kant took in the
third of these works, the Inquiry concerning the Distinctness of the
Principles of Natural Theology and Morality. Kant wrote this work in
the late fall of 1762 and submitted it to the Academy of Sciences in
Berlin by 1 January 1763, the deadline for the Academy’s competition
on the question of whether metaphysics, conceived to include natural
theology and ethics, had the same prospects for certitude as mathemat-
ics and could use the same method. The Acadcmy, still dominated by
Wolftians, preferred Moses Mendelssohn’s elegant restatement of the
fundamental tenets ot Woltfianism for the first prize, but recognized
the merits of Kant’s essay with an honorable mention and publication
along with Mendelssohn’s essay (which did not take place until 1764).
In the rationalist tradition, Mendelssohn argued for the similarity of
the methods of mathematics and philosophy — although with a twist,
the suggestion that the certitude of metaphysics is even greater than
that ot mathematics. In an account of the epistemology of mathematics
that would still be acceptable to many philosophers, he argued that the
proof of mathematical theorems from their premises depends solely on
the application of logical principles to mathematical concepts, but that
the truth of mathematical propositions is an empirical matter, depend-
ing upon the incontestable but still observational fact that the basic
concepts of our mathematics fit our experience. Mendelssohn then held
that metaphysical argumentation proceeds for the most part along the
same lines as mathematical proof, with the one difference that in two
key cases the connection of the formal system of proof to reality does
not have to be made empirically but is also secured on purely concep-
tual grounds. These two cases are the metaphysics of the soul (what
Kant would later label “rational psychology”) where the Cartesian cog-
ito proves the existence of the soul in a non-empirical way, and the
metaphysics of God (or “rational theology”), where Mendelssohn ac-
cepted the ontological argument as proving the existence of (God from
the mere concept of God. Since in these two paradigmatic parts of phi-
losophy existence claims could be proved without recourse cven to the
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most secure observation, Mendelssohn judged philosophy to have the
potential for even greater certainty than mathematics.43

Although he wrote without prior knowledge of Mendelssohn’s essay,
Kant was ot course tamiliar with the Wolffian background on which
Mendelssohn was drawing, and in criticizing the methodological as-
sumptions of Wolttianism more firmly than he had ever done before,
Kant wrote an essay diametrically opposed to that of his competitor.
This essay takes major steps toward the position of the Critigue of Pure
Reason, although crucial differences still remain. Kant’s most radical de-
parture from prevailing orthodoxy and his biggest step toward the
Critigue comes 1n his account of mathematical certainty. Instead of
holding that mathematics proceeds by the two-front process of analyz-
ing concepts on the one hand and confirming the results of those analy-
ses by comparison with our experience on the other hand, Kant argues
that in mathematics definitions of concepts, no matter how similar they
may seem to those current in ordinary use, are artificially constructed
by a process which he for the first time calls “synthesis,” and that math-
ematical thinking gives itself objects “in conereto” for these definitions,
or consiructs objects for its own concepts tfrom their definitions. Thus,
whatever exactly the concept of a cone might signify in ordinary dis-
course, in mathematics the concept of a cone “is the product of the ar-
bitrary representation of a right-angled triangle which is rotated on
one of its sides.”#® Thus, we can have certain knowledge of the defini-
tion because we ourselves construct it; and we can have certain knowl-
edge that the definition correctly applies to its objects because the true
objects of mathematics are nothing but objects constructed, however
that may be, in accordance with the definitions that we ourselves have
constructed.

In philosophy, however, things are quite different. Philosophy does
not begin from selt-constructed and well-defined definitions, but from
concepts, which are already given but are also given in a confused man-
ner. Complete definitions of philosophical concepts come, if they come
at all, at the end of philosophical inquiry. In fact, Kant insists, the goal
of defining concepts —so central to the academic philosophy of the
time — 1S not the goal of philosophy at all. Instead, Kant compares the
proper method for philosophy to what he takes to be the method “in-
troduced by Newton into natural science”: obtaining certainty not
about complete definitions but about “those characteristic marks that
are certainly to be found in the concept of any general property” and
can lead to “judgments about the object that are true and completely
certain.” The certainty of such judgments has to be grounded in some-
thing other than definitions, in the case of metaphysics in “an immedi-
ate and self-evident inner consciousness.”+7 Such sources of evidence
then have to be carefully analyzed for their implications, so while
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“ceometers acquire their concepts by means of synthesis . . . Philoso-
phers can acquire their concepts only by means of analysis — and that
completely changes the method of thought.”4® Further, while from the
definitions introduced into mathematics determinate objects can be
constructed, this is not the case in philosophy, where the objects of
knowledge are not our own constructs, and where our concepts give us
only abstract and indeterminate knowledge of objects rather than de-
terminate and concrete objects themselves. Thus “in mathematics, the
object is considered under sensible signs i concreto, whereas in philos-
ophy the object is only ever considered in universal abstracted con-
cepts.”? So mathematical knowledge is certain because it is grounded
on definitions of our own construction and fully determinate because
concrete objects can be constructed from those definitions, whereas
philosophical knowledge is less certain because it is dependent on the
analysis of given concepts and less determinate because it yields only
general judgments about objects.

Kant illustrates the differences between mathematical and philo-
sophical method with three examples. First, following Crusius, he ar-
gues that metaphysics depends not only on two distinct formal or
logical principles (as Kant had already argued in 17455), but also on
many “first material principles of human reason” that are “indemon-
strable,” such as “a body 1s compound.”s° Second, he reiterates his argu-
ment of the Only Possible Basis that from the argument for the existence
of GGod as the ground of all possibility other predicates of God can be
derived — this is supposed to show how from a certain though incom-
plete consciousness of some of a thing’s characteristics other certain
judgments can be derived - but also adds that in further judgments,
about God’s justice and goodness, only an “approximation to certainty”
is possible.s* Finally, about morality Kant argues thatalthough we may
easily be able to 1dentify some formal principles of obligation, such as “I
ought to advance the total greatest perfection,” such principles are use-
less without material principles of obligation, which tell us what the ex-
tension of an abstract concept like perfection actually is — what courses
of action actually contribute to perfection — and such material princi-
ples are themselves indemonstrable.s?

Kant is here clearly working his way toward several of the central
ideas of the Critique of Pure Reason. Although he does not yet speak of
analytic or synthetic judgments, his distinction between analytic and
synthetic methods is leading in that direction: whereas traditionally this
contrast between methods was merely a contrast between direction in
causal or syllogistic inference,s3 for Kant the difference has become one
between constructing concepts or their definitions (the synthetic
method) and unpacking concepts to get to definitions (the analytical
method). This will lead to the distinction between judgments that con-
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struct fuller concepts by amplifying what is given (synthetic judgments)
and those that merely explicate given concepts by showing what predi-
cates they already contain (analytic judgments) (see A6—7/B10-11).
Further, Kant’s argument that both metaphysics and morality depend
upon indemonstrable material principles, and not just formal or logical
principles, is clearly preparing the way for the fundamental tenet of his
mature theoretical and practical philosophy that the basic propositions
of both are synthetic yet 2 priori judgments. But Kant’s conception of
philosophical method in the Inquiry has not yet caught up to this recog-
nition: he is at a loss to explain how we know these “indemonstrable”
principles when the method of philosophy 1s still considered to be ana-
lytic, rather than synthetic like the method of mathematics. Before
Kant’s mature work could be written, he would have to discover a philo-
sophical method that could yield “material” or synthetic judgments.
This would be the philosophical work of the 1770s that would finally
pave the way for the Critique of Pure Reason.

Once Kant takes this turther step, however, the contrast between
mathematics and philosophy provided in the Inquiry will have to be re-
vised. The difference between mathematics and philosophy will no
longer simply be that the former uses the synthetic method and the lat-
ter the analytical method. On Kant’s mature account, both mathemat-
ics and philosophy must use a synthetic method. This does not mean
that the account of the Inquiry will be completely surrendered, but
rather that the difference between the concrete constructions of math-
ematics and the abstract results of philosophy will have to be recast as a
difference within the synthetic method: The use of the synthetic
method in mathematics will yield synthetic yet certain results about de-
terminate objects, whereas the use of the synthetic method in philosophy
will yield synthetic yet certain principles for the experience of objects, or
what Kant will call “schemata” of the pure concepts of the understand-
ing, “the true and sole conditions for providing [these concepts] with a
relation to objects” (A146/8 185). Thus the Inguiry already contains key
aspects of Kant’s mature theory of mathematics, but does not yet see
that both mathematics and philosophy must use synthetic methods.
Once Kant sees this, however, then the Inguiry’s distinction between the
concrete results of mathematics and the abstract results of philosophy
can be retained as the difference between the construction ot determi-
nate mathematical objects and the construction of philosophical princi-
ples for the possibility of the experience of objects in general.s4

The last of the essays of 1762-63, the Attempt to Introduce the Concept
of Negative Magnitudes into Philosophy, focuses on a substantive rather
than a methodological issue. Kant considers a variety of relationships
that must be construed as real opposition rather than logical contradic-
tion: positive and negative numbers, motion in opposite directions,
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Preface

It is sometimes hard for me to believe that the first edition of this book was only
330 pages and 13 chapters long! The book has grown and been adapted to keep up with
the fast pace of change in derivatives markets.

Like earlier editions, the book serves several markets. It is appropriate for graduate
courses in business, economics, financial mathematics, and financial engineering. It can
be used on advanced undergraduate courses when students have good quantitative
skills. Also, many practitioners who are involved in derivatives markets find the book
useful. I am delighted that half the purchasers of the book are analysts, traders, and
other professionals in derivatives and risk management.

One of the key decisions that must be made by an author who is writing in the area of
derivatives concerns the use of mathematics. If the level of mathematical sophistication
is too high, the material is likely to be inaccessible to many students and practitioners. If
it is too low, some important issues will inevitably be treated in a rather superficial way.
I have tried to be particularly careful about the way I use both mathematics and
notation in the book. Nonessential mathematical material has been either eliminated
or included in end-of-chapter appendices and in the technical notes on my website.
Concepts that are likely to be new to many readers have been explained carefully, and
many numerical examples have been included.

Options, Futures, and Other Derivatives can be used for a first course in derivatives or
for a more advanced course. There are many different ways it can be used in the
classroom. Instructors teaching a first course in derivatives are likely to want to spend
most classroom time on the first half of the book. Instructors teaching a more advanced
course will find that many different combinations of chapters in the second half of the
book can be used. I find that the material in Chapter 35 works well at the end of either
an introductory or an advanced course.

What’s New?

Material has been updated and improved throughout the book. The changes in the
eighth edition include the following:

1. There is a new chapter (Chapter 8) devoted to securitization and the credit crisis.
The events in financial markets since the seventh edition was published make
these topics particularly relevant.

2. There is more discussion (Chapter 33) of the way commodity prices are modeled
and how commodity derivatives arc valued. Energy derivatives and other
commodity derivatives have become progressively more important in recent
years.



3. The chapter on hedging using futures (Chapter 3) has been simplified and an
appendix explaining the capital asset pricing model has been included. This was
suggested by a number of instructors.

4. Material on central clearing, liquidity risk, and overnight indexed swaps has been
included. Following the credit crisis, these are features of derivatives markets that
all students need to understand.

5. An appendix to Chapter 12 shows that the Black—Scholes—Merton formula can
be derived as the limiting case of a binomial tree. Some instructors like to
introduce the Black—Scholes—Merton result this way.

6. The material on value at risk is developed using an example involving real data
taken from the credit crisis. Spreadsheets for the example are on my website. This
change makes the material more interesting for readers and allows richer
assignment questions to be used by instructors.

7. New material has been added on topics such as principal-protected notes, gap
options, cliquet options, and jump processes, reflecting their importance in
derivatives markets.

8. More material has been added on applications of the Vasicek and CIR models.
This material provides a way in which readers can improve their understanding of
key concepts. It is particularly important for actuarial students and fund managers.

9. There are a number of enhancements to the DerivaGem software. The software
now covers credit derivatives. A version of the software is provided that can be used
with Open Office by Mac and Linux users. In response to many requests from
users, the code is provided for the DerivaGem functions. The software is now much
easier to install and a “Getting Started” section is included on page 812.

10. The Test Bank available to adopting instructors has been improved.
11. New end-of-chapter problems have been added.

Software

DerivaGem version 2.01 is included with this book. It consists of two Excel applica-
tions: the Options Calculator and the Applications Builder. The Options Calculator
consists of easy-to-use software for valuing a wide range of options. The Applications
Builder consists of a number of Excel functions from which users can build their own
applications. A number of sample applications are included to enable students to
explore the properties of options and numerical procedures more easily. The Applica-
tions Builder also allows more interesting assignments to be designed.

The latest version of the software allows credit derivatives to be valued. A version of the
software’s functions that is compatible with Open Office for Mac and Linux users is now
provided, and users can now access the code for the functions underlying DerivaGem.

The description of the software starting on page 812 includes a “Getting Started”
section. Updates to the software can be downloaded from my website:

www.rotman.utoronto.ca/~hull.

Slides

Several hundred PowerPoint™ slides can be downloaded from Pearson’s Instructor
Resource Center (www.pearsonglebaleditions.com/hull). Instructors who adopt the
text may adapt the slides to meet their own needs.



Test Bank

The Test Bank has been improved and provides a wealth of multiple-choice and short-
calculation questions that can be used by instructors for testing. It can be downloaded
from the Instructor Resource Center at www.pearsonglobaleditions.com/hull.

Solutions Manual

End-of-chapter problems are divided into two groups: “Questions and Problems” and
“Further Questions”. Solutions to the Questions and Problems are in Options, Futures,
and Other Derivatives Se: Soilutions Manual, which is published by Pearson and can be
purchased by students.

Instructors Manual

The Instructors Manual contains solutions to both “Practice Questions” and “Further
Questions”, notes on the teaching of each chapter, test bank questions, notes on course
organization, and some relevant Excel worksheets. It is available for download from the
Instructor Resource Center at www.pearsonglobaleditions.com/hull.

Technical Notes

Technical Notes are used to elaborate on points made in the text. They are referred to in the
text and can be downloaded from www.rotman.utoronto.ca/~hull/TechnicalNotes.
By not including the Technical Notes in the book, I am able to streamline the presentation
of material so that it is more student-friendly.
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146 CHAPTER 8 America Secedes from the Empire, 1775-1783

The American signers of the Declaration of
Independence had reason to fear for their
necks. In 1802, twenty-six years later,
George 111 (1738-1820) approved this
death sentence for seven Irish rebels:

“...[You] are to be hanged by the neck,
but not until you are dead; for while
you are still living your bodies are to be
taken down, your bowels torn out and
burned before your faces, your heads
then cut off, and your bodies divided
each into four quarters, and your heads
and quarters to be then at the King's
disposal; and may the Almighty God
have mercy on your souls.”

The formal Declaration of Independence cleared
the air as a thundershower does on a muggy day. Foreign
aid could be solicited with greater hope of success.
Those Patriots who defied the king were now rebels, not
loving subjects shooting their way into reconciliation.
They must all hang together, Franklin is said to have
grimly remarked, or they would all hang separately. Or,
in the eloquent language of the great declaration, “We
mutually pledge to each other our lives, our fortunes
and our sacred honor.”

Jefferson’s defiant Declaration of Independence had
a universal impact unmatched by any other American
document. This “shout heard round the world” has been
a source of inspiration to countless revolutionary move-
ments against arbitrary authority. Lafayette hung a copy
on a wall in his home, leaving beside it room for a future
French Declaration of the Rights of Man—a declaration
that was officially born thirteen years later.

Patriots and Loyalists

The War of Independence, strictly speaking, was a war
within a war. Colonials loyal to the king (Loyalists)
fought the American rebels (Patriots), while the rebels
also fought the British redcoats (see “Makers of America:
The Loyalists,” pp. 148-149). Loyalists were derisively

called “Tories,” after the dominant political factions in
Britain, whereas Patriots were called “Whigs,” after the
opposition factions in Britain. A popular definition of a
Tory among the Patriots betrayed bitterness: “A Tory
is a thing whose head is in England, and its body in
America, and its neck ought to be stretched.”

Like many revolutions, the American Revolution was
a minority movement. Many colonists were apathetic or
neutral, including the Byrds of Virginia, who sat on the
fence. The opposing forces contended not only against
each other but also for the allegiance and support of the
civilian population. In this struggle for the hearts and
minds of the people, the British proved fatally inept,
and the Patriot militias played a crucial role. The British
military proved able to control only those areas where
it could maintain a massive military presence. Else-
where, as soon as the redcoats had marched on, the rebel
militiamen appeared and took up the task of “political
education”—sometimes by coercive means. Often lack-
ing bayonets but always loaded with political zeal, the
ragtag militia units served as remarkably effective agents
of Revolutionary ideas. They convinced many colonists,
even those indifferent to independence, that the
British army was an unreliable friend and that they had
better throw in their lot with the Patriot cause. They also
mercilessly harassed small British detachments and
occupation forces. One British officer ruefully observed
that “the Americans would be less dangerous if they had
aregular army.”

Loyalists, numbering perhaps 16 percent of the
American people, remained true to their king. Families
often split over the issue of independence: Benjamin
Franklin supported the Patriot side, whereas his
handsome illegitimate son, William Franklin (the last
royal governor of New Jersey), upheld the Loyalist cause.

The Loyalists were tragic figures. For generations the
British in the New World had been taught fidelity to the
crown. Loyalty is ordinarily regarded as a major virtue—
loyalty to one’s family, one’s friends, one’s country. If
the king had triumphed, as he seemed likely to do, the
Loyalists would have been acclaimed patriots, and
defeated rebels like Washington would have been
disgraced, severely punished, and probably forgotten.

Many people of education and wealth, of culture
and caution, remained loyal. These wary souls were
satisfied with their lot and believed that any violent
change would only be for the worse. Loyalists were also
more numerous among the older generation. Young
people make revolutions, and from the outset energetic,
purposeful, and militant young people surged forward—



A Revolution for Women? Abigail Adams
Chides Her Husband, 1776 In the midst of the rev-
olutionary fervor of 1776, at least one woman—
Abigail Adams, wife of noted Massachusetts Patriot
(and future president) John Adams—raised her voice
on behalf of women. Yet she apparently raised it only
in private—in this personal letter to her husband.
Private documents like the correspondence and
diaries of individuals both prominent and ordinary
offer invaluable sources for the historian seeking
to discover sentiments, opinions, and perspectives
that are often difficult to discern in the official public
record. What might it suggest about the historical
circumstances of the 1770s that Abigail Adams
confined her claim for women’s equality to this
confidential exchange with her spouse? What might
have inspired the arguments she employed? Despite
her privileged position and persuasive power, and
despite her threat to “foment a rebellion,” Abigail
Adams’s plea went largely unheeded in the Revolu-
tionary era—as did comparable pleadings to extend
the revolutionary principle of equality to blacks.
What might have accounted for this limited appli-
cation of the ideas of liberty and equality in the
midst of a supposedly democratic revolution?

Examining the Evidence
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The Loyalists

n late 1776 Catherine Van Cortlandt wrote to her

husband, a New Jersey merchant fighting in a Loyalist
brigade, about the Patriot troops who had quartered
themselves in her house. “They were the most disorderly
of species,” she complained, “and their officers were
from the dregs of the people.”

Like the Van Cortlandts, many Loyalists thought of
themselves as the “better sort of people.” They viewed
their adversaries as “lawless mobs” and “brutes.” Con-
servative, wealthy, and well-educated, Loyalists of this
breed thought a break with Britain would invite anarchy.
Loyalism made sense to them, too, for practical reasons.
Viewing colonial militias as no match for His Majesty’s
army, Loyalist pamphleteer Daniel Leonard warned his
Patriot enemies in 1775 that “nothing short of a miracle
could gain you one battle.”

But Loyalism was hardly confined to the well-to-do.
It also appealed to many people of modest means who
identified strongly with Britain or who had reason to
fear a Patriot victory. Thousands of British veterans of
the Seven Years’” War, for example, had settled in the
colonies after 1763. Many of them took up farming on
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two-hundred-acre land grants in New York. They were
loath to turn their backs on the crown. So, too, were
recent immigrants from non-English regions of the
British Isles, especially from Scotland and Ireland, who
had settled in Georgia or the backcountry of North and
South Carolina. Many of these newcomers, resenting
the plantation elite who ran these colonies, filled the
ranks of Tory brigades such as the Volunteers of Ireland
and the North Carolina Highlanders, organized by the
British army to galvanize Loyalist support.

Other ethnic minorities found their own reasons to
support the British. Some members of Dutch, German,
and French religious sects believed that religious toler-
ance would be greater under the British than under
the Americans, whose prejudices they had already
encountered. Above all, thousands of African Americans
joined Loyalist ranks in the hope that service to the
British might offer an escape from bondage. British
officials encouraged that belief. Throughout the war and
in every colony, some African Americans fled to British
lines, where they served as soldiers, servants, laborers,
and spies. Many of them joined black regiments that

Loyalists Take Flight

This watercolor shows an
encampment on the St. Lawrence
River of Loyalists who had fled
the rebellious colonies for the
safe haven of Canada, where
they applied to the British
government for land grants.



Loyalists Through British Eyes This British cartoon depicts the Loyalists as doubly
victimized—Dby Americans caricatured as “savage” Indians and by the British prime
minister, the Earl of Shelburne, for offering little protection to Britain's defenders.

specialized in making small sorties against Patriot
militias. In Monmouth, New Jersey, the black Loyalist
Colonel Tye and his band of raiders became legendary
for capturing Patriots and their supplies.

As the war drew to an end in 1783, the fate of black
Loyalists varied enormously. Many thousands who came
to Loyalism as fugitive slaves managed to find a way to
freedom, most notably the large group who won British
passage from the port of New York to Nova Scotia. Other
African American Loyalists suffered betrayal. British
general Lord Cornwallis abandoned over four thousand
former slaves in Virginia, and many black Loyalists who
boarded ships from British-controlled ports expecting
to embark for freedom instead found themselves sold
back into slavery in the West Indies.

White Loyalists faced no threat of enslavement, but
they did suffer punishments beyond mere disgrace:
arrest, exile, confiscation of property, and loss of legal
rights. Faced with such retribution, some eighty thou-
sand Loyalists fled abroad, mostly to Britain and the
maritime provinces of Canada. Some settled contentedly
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as exiles, but many, especially those who went to
Britain, where they had difficulty becoming accepted,
lived diminished and lonely lives—"cut off,” as Loyalist
Thomas Danforth put it, “from every hope of impor-
tance in life . . . [and] in a station much inferior to that
of a menial servant.”

But most Loyalists remained in America, where they
faced the special burdens of reestablishing themselves
in a society that viewed them as traitors. Some suc-
ceeded remarkably despite the odds, such as Hugh
Gaine, a printer in New York City who eventually
reopened a business and even won contracts from the
new government. Ironically, this former Loyalist soldier
published the new national army regulations authored
by the Revolutionary hero Baron von Steuben. Like
many former Loyalists, Gaine reintegrated himself into
public life by siding with the Federalist call for a strong
central government and powerful executive. When New
York ratified the Constitution in 1788, Gaine rode the
float at the head of the city’s celebration parade. He had,
like many other former Loyalists, become an American.
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figures like the sleeplessly scheming Samuel Adams and
the impassioned Patrick Henry. His flaming outcry
before the Virginia Assembly—“Give me liberty or give
me death!”—still quickens patriotic pulses.

Loyalists also included the king’s officers and other
beneficiaries of the crown—people who knew which
side their daily bread came from. The same was gener-
ally true of the Anglican clergy and a large portion of
their congregations, all of whom had long been taught
submission to the king.

Usually the Loyalists were most numerous where
the Anglican Church was strongest. A notable exception
was Virginia, where the debt-burdened Anglican aristo-
crats flocked into the rebel camp. The king’s followers
were well entrenched in aristocratic New York City and
Charleston, and also in Quaker Pennsylvania and New
Jersey, where General Washington felt that he was
fighting in “the enemy’s country.” While his men were
starving at Valley Forge, nearby Pennsylvania farmers
were selling their produce to the British for the king’s
gold.

Loyalists were least numerous in New England,
where self-government was especially strong and mer-
cantilism was especially weak. Rebels were the most
numerous where Presbyterianism and Congregationalism
flourished, notably in New England. Invading British
armies vented their contempt and anger by using
Yankee churches for pigsties.

New York Patriots Pull Down
the Statue of King George III
Erected after the repeal of the
Stamp Act in 1766, this statue
was melted down by the
revolutionaries into bullets

to be used against the

king's troops.

The Loyalist Exodus

Before the Declaration of Independence in 1776, perse-
cution of the Loyalists was relatively mild. Yet they
were subjected to some brutality, including tarring and
feathering and riding astride fence rails.

After the Declaration of Independence, which
sharply separated Loyalists from Patriots, harsher
methods prevailed. The rebels naturally desired a united
front. Putting loyalty to the colonies first, they regarded
their opponents, not themselves, as traitors. Loyalists
were roughly handled, hundreds were imprisoned, and
a few noncombatants were hanged. But there was no
wholesale reign of terror comparable to that which
later bloodied both France and Russia during their
revolutions. For one thing, the colonists reflected Anglo-
Saxon regard for order; for another, the leading Loyalists
were prudent enough to flee to the British lines.

About eighty thousand loyal supporters of George
III were driven out or fled, but several hundred thou-
sand or so of the mild Loyalists were permitted to stay.
The estates of many of the fugitives were confiscated
and sold—a relatively painless way to help finance the
war. Confiscation often worked great hardship, as, for
example, when two aristocratic women were forced to
live in their former chicken house for leaning Toryward.
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Washington Crossing the Delaware, by Emanuel Gottlieb Leutze, 1851 On Christmas Day, 1776, George
Washington set out from Pennsylvania with twenty-four hundred men to surprise the British forces, chiefly Hessians,
in their quarters across the river in New Jersey. The subsequent British defeat proved to be a turning point in the
Revolution, as it checked the British advance toward Philadelphia and restored American morale. Seventy-five years
later, Leutze, a German American immigrant who had returned to Germany, mythologized the heroic campaign in
this painting. Imbued with the liberal democratic principles of the American Revolution, Leutze intended his paint-
ing to inspire Europeans in their revolutions of 1848. To that end, he ignored the fact that the Stars and Stripes held
by Lieutenant James Monroe was not adopted until 1777; that Washington could not possibly have stood so long on
one leg; that the colonists crossed the Delaware at night, not during the day; and that no African American would
have been present. What Leutze did capture was the importance of ordinary men in the Revolutionary struggle and
the tremendous urgency they felt at this particular moment in 1776, when victory seemed so elusive.

Some fifty thousand Loyalist volunteers at one time
or another bore arms for the British. They also helped
the king’s cause by serving as spies, by inciting the
Indians, and by keeping Patriot soldiers at home to
protect their families. Ardent Loyalists had their hearts
in their cause, and a major blunder of the haughty
British was not to make full use of them in the fighting.

General Washington at Bay

With Boston evacuated in March 1776, the British
concentrated on New York as a base of operations. Here
was a splendid seaport, centrally located, where the

king could count on cooperation from the numerous
Loyalists. An awe-inspiring British fleet appeared off
New York in July 1776. It consisted of some five hundred
ships and thirty-five thousand men—the largest armed
force to be seen in America until the Civil War. General
Washington, dangerously outnumbered, could muster
only eighteen thousand ill-trained troops with which to
meet the crack army of the invader.

Disaster befell the Americans in the summer and
fall of 1776. Outgeneraled and outmaneuvered, they
were routed at the Battle of Long Island, where panic
seized the raw recruits. By the narrowest of margins,
and thanks to a favoring wind and fog, Washington
escaped to Manhattan Island. Retreating northward, he
crossed the Hudson River to New Jersey and finally
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