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TRUE], dota = employees)
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Helt BRI A e oaoreds o S Adjusted - sared: 0.0035
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myLmBig <- lm(received[negotiated==TRUE & regquested > 10]~
requested[negotiated==TRUE & requested > 10],
data=employees)

myLmSmall <- lm(received[negotiated==TRUE & requested <= 10]~
requested[negotiated==TRUE & reguested <= 10],
data=employees)

------ #o1106H 5 BIRKEA S B 835,

FRTEXEEAYsumnary () REEFRHTMEMBENKATCLEER, By
£, HiESEESTERANIIE.

summary (myLmSmall) Scoefficients

summary (myLmSmall) $sigma
summary (myLmBig) $coefficients

summary (myLmBig) $sigma
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> mylmBig <- lm(received[negotiated—TRUE & requested > 1@]~ requested[negotiated==TRUE &
requested > 18], data=employees)

> mylmSmall <- Im(received[negotiated==TRUE & requested <= 1@]-requested[negotiated==TRUE &
4 requested <= 18], data=employees)

4> summary(myLmSmall)$coefficients

4 Estimate Std. Error t value Pr(=1t1)
(Intercept) @.7933468 0.22472009 3.530378 4.378156e-04
: requested[negotiated == TRUE & requested <= 18] ©.9424946 ©0.03151835 29.903041 6.588020e-134
4> summary(myLmSmall)$sigma

[1] 1.374526

> summary(myLmBig)$co€f€icients

Estimate \Std. Error t value Pr(>1tl)
(Intercept) 7.8134033 \1.8760371 4.164845 4.997597e-05
requested[negotiaoted == TRUE B\requested > 10] @.3026090 @.1420151 2.130824 3.45761Be-02
> summary(myLmBig)$sigma

1 [1] 4.544424
.
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www. headfirstlabs.com/books/hfda/
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dispatch <- read.csv("dispatch analysis.csv",

header=TRUE)} &R%lﬁ g %T'ﬁ'é & ifﬁ'
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issueID PubDate Article.count Sales
11 1 10/24/04 7 2227
12 2 11/8/04 5 7e3
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A WA, Rk ABIRAERE T i, RATLUE BXTFE!
et A PR PR I SQLARES A PR T i, 408K

$8 ) R ISQLIAL *
www.headfirstlabs.com/books/hfda/

Al WsQeFE . SPLECT Nkt elidne hfda_ch12_articleHitsComments.csv
FROM Author WHERE
\_2 AuthorID=1;
SQLIFRIH flREANBBEHE AL
HRMEHEE,
# A% Wik @Author({k

PRHARAMSQLA AT, {HHESQLAL T 4, £) % ¥ Author D& %S
WEATL, T RUHRAE PR & ML ik e Fe k4 @A L
H¥ A, ki TR ERR A .
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"http://www.headfirstlabs.com/books/hfda/ J
hfda chl2 articleHitsComments.csv", header=TRUE)

9 RABRNGAEESRNEBBRHNSE, B FHXLESNE
lattice#IER, ABETxyplotA, &HllatticeiHE,

library(lattice)

xyplot (webHits~commentCount |authorName, data=articleHitsComments)
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library(lattice)

xyplot (webHits~commentCount |authorName, data=articleHitsComments)

> head(articleHitsComments)
articlelD authorName webHits commentCount
1 1 Destiny Adams 2019 14
12 2 Jon Radermacher 1421 6
3 3 Matt Janney 1174 8 <
4 4 Matt Janney 1613 26
15 5 Paul Semenec 1099 10
6 6 Destiny Adams 1903 26

% > library(lattice)
> xyplot(webHits~commentCount|authorName,data=articleHitsComments)
>

A5 & oot b B R

AL HAREOSE, .
B mElatticedig s, éfgfgﬁg
1 Ann 2016 20
2 Am | 206 5
3 Cathy | 2064 40
4 |9 |79 5
7 %
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16 174 “Charles  McCoy]ID 174) 11230 347.312-4725 4266 1/8/2008 15:48 Charlos
17 66 *Yaritza  An{ID 66)drews 11234 7157464363 4267 1/9/2008 13:57 Yaritza
15 61 *Rylie Ayala(iD £1) 10167 917-745-5684. 4268 1/9/2008 15:10 Rylie
15 45 ~Omari RusliD 45]h 11691 546-516-3070 4263 1/9/2008 16:29 Omari
0 175 *Bridger  Stephenson(ID175) 11374 718-792-7253 4270 1/10/2008 3:41 Bridger
t 21 2 *Reynaldo  Ha{ID 2)rris 11223 040-387-3431 4271 1/11/2008 8:06 Reyraldo
i 63 ~Quentin  Aa(iD63jndolph 11207 347-625-6847 4272 1/11/2008 12:10 Cuentin
1 136 *“Oeborsh  La(ID 136)mb 10502 T15-408-4154 4173 1/11/2008 12:45 Deborah
£ 42 *Stanley  Townse(ID4Zjnd 10014 212-775-3412 4274 1/12/2008 16:05 Stanley
§ 3 135 *Lena Rive{iD 135)ra 11361 F12-340-5302 4275 1/14/2008 8:01 Lena
[ = 177 *aaliyah  StephensiID 177)on 10169 646-354-5674 4276 1/14/2008 9:09 Aaliyah
£ 186 *Quintin  McConne(ID 186)I1 11413 817.363.2471 4277 1/14/2008 11:41 Cuinitin
T 63 *Quentin  Rand{iD&3jolph 11207 347-625-6847 4278  1/14/2008 15:10 Quentin
k] 10 ~aliya Hoffman{ID 10} 11366 917-613-6421 4279 1/15/2008 B:44 Aliys
. 30 50 *ganiah KI[#0 90)dd 11220 347-346.9229 4380 1/15/2008 13:10 Janish
3 131 *Desmond  Knowi[ID131jes 10122 917-785-7273 4261 1/15/2008 14:04 Desmand
13 147 -Mn\r\n Py l‘vi'li- = 0 8, 2 < . I i HHE 1A HACTi4on
‘2" RAAEE.

AT Ao BB B CRET MR, &
HH%|, #Af54T “Paste Special > Values”

GERHERW-RIE) | i mn ——AREABIHEME

A, WAL AR, Bl ERD T
BrrirstName®|, Xt EME A TR
iy " ST,
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BRRERE
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F, W WEAHRARLAE, Db
SR -AALFHEMBR. LT R4
T, #XARES.

LastName
Rasmuss(ID 127)en
|Rasmuss(ID 98)en
:Ware‘lDBd]

?Ra:iD 127)smussen
;c‘::ln 156)ok
|Hubba(1D 139)rd
|Farr{1D 75)ell
Pay(ID 91)ne
Me(ID 152)dina
Burn(ID 8)s

Be{ID 164)ard
|Ewing(iD 7)
Park(ID 105)s
Ingra(ID 163)m

it B A MSUBSTITUTE, BUAERENE "£" .

BhRM—FRREL DB EEES, RIEESUBSTITUTERRTA? 4
EEWINT .

=SUBSTITUTE (ST, WEMME, AFHRMNTE)

RESH— N HEHH A2

VI EENE HRERE
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HELL QRIS

&

¥
N

|LastName

Ra(ID 127)smussen
Co(ID 156)ok
Hubba(ID 139)rd
Farr(1D 75)ell
Pay(ID 91)ne
Me(ID 152)dina
Burn(iD 8)s
Be(ID 164)ard
Ewing(ID 7}
Park(ID 105)s
Ingra(ID 163)m

'Rasmussl D 127)en
Rasmuss(ID 98)en
Ware(ID 34)

$EFSUBSTITUTEfE E LastNamei#14?

SUBSTITUTEX LR !

2=,

SUBSTITUTE(C2,

=SUBSTITUTE (C3,

=SUBSTITUTE (C4,

BRREAETEAARNEX—EALATHEATE
5 N\ B\ B\ B RS |

SR TRNELIDEF—HF,
EAISUBSTITUTESE R, RBAE— "8 5—1

A SUBSTITUTES 32 8 2 42
AKBERT

FI 30 A 1 H R 4

REETER, ALV,

Co(ID 156)0ck

A ant, LastNamelfifty & MEIA0LET -
AT HBEE T CHRNARMAE E,
KEHF—H#.

AERAR—MEAH v’fﬂ_ﬂh__ﬂéf¢@ﬁ.
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EE WG

REZFHAE

ERAEHBIES

Rasmuss (ID 98)en
Co(ID 156)0k

REAXETH

¢ ss740,

SUBSTITUTE R EMIThRERILBIEMIEX Rasmuss (ID 98)en
“£" HREEENE

WikwABRiE, &

X2ALTATE,

ZHRAFHLAE

TS
MHBAFH.
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AHREXFCARLBE X
'R

#hE T Excelfy A N2 I, ik ol LAREE(E
CLfE AL PR ALAY Bt . Scfian T

FIND%Z # & @ — /MY
2 CC R ORE,

Rasmuss ('ID 98)en

/- LEFT(C3,FIND(" {",E."EJ—D —= Rasmuss (ID 98)en
RIGHT (C3,LEN(C3)-FIND(")",C3)) — Rasmuss (ID 98)en
CONCATENATE (LEFT (C3, FIND(" (", C3) —'11) Rasmussen
RIGHT (C3, LEN (C3) -FIND(")",C3))) \
KAATOE, (A 2R AR oneR R
ERAE-AHEART S, KEBRABAE, Fif, A bl
AR N AR T RS ELY, (HCONCATENATE{RA M
Flix—si.

BENE

RIGHTR % &
LR F,

TATAFATEKBRD X, DAEY
ERHUBEIRADEADEBEE, £

WAL EREET
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REJIERZRIEF

RiemEMEEARRERS (L *7

¥IBER T TRENFAR SRR

B, i R "? " o
EMRAR L FRE T, R LUE Bk, LRIMERTMA “7regex” .
AT L A A B D D AR B SO A 7 Vi

H, RYEX 5 HEAER . T ARE
S ]

Tl A TR "2 AR ED EN A X
Feir A B, ERPAAZMRR, REHFHER pETTy

RN R \) —

p 23 —

dandelion

tat” \

xF —

aardvark

E M ek A0 # PR AL B 2
Fhll, KECEG MRS SR IE
Mk A —— R iR Excel }- A {# A,
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&4+ A . Head FirstiE kA3
Wtk A . D
THI. DEREER

BEF XEARRD, FEEEFHES,
BAEBEHEANA BB BIEHRAL

RAFFEhER! HE. /~ E

© BRI, Ffincacti SAHIHLR, HExcel IR *
HCSVCH, IATGAFCSV L TAER:, ol AL RN
R,

EAEABCsF
)\_._/I\,g Hhfhhid RF*‘“" View Mizc Packages Windows Help
LA E5CIBLEO)E)

ifhh <- read.cav("htep wind.headfizstlabs.com/hfda_chll dsca_for R.csv" header=TRUE
> head{hfhh)

B R 5 iy T RS s S g e o e B

PersonID FirstMame LastName ZIP Fhone Calll
1 127 Alexia Rasmuss (ID 127)en 11422 71E-534-2403 1/1/2008 12:32
2 98 Brenden Rasmuss(ID 98)en 10015 €46-812-7258 53 1/2/2008 13:17
- | 94 Beau Ware (ID 94) 10013 646-331-3926 54 1/2/2008 1
4 127 Alexia Ra(ID 127)amussen 11422 718-534-2403
5 5& Jaceby Co(ID 156jok 10045 917-B0B-6186
& 139 Quircen Hubkba (ID 139)xd 10016 517-687-2256
>

© EHUTENRARIES

NewLastName <- sub(™\\(.*\\)”,””, hfhh$LastName)

© AERE-TIMRR. Efineadtid, HERMIILH.

head (NewLastName)

ZRUN0N?

FI0E HEUE HRAEF

BENE
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BENFAXHITESR

Asubls A %R “8”

subtig 4 2 BT & BLAY BT A 4 2 4
HEHMER T Las tName 5 d g — A~ A SCH

FAFH .
T — —
R File Edt View Misc Packages Windows Help i
EﬁEIEImJU
ikFMNEFIE: ‘
RAEXKAZEEW > g il ik X K BETGXF, ol
W L AT, ﬂ%iﬁiéiﬁﬂ’ HAR LR

NewLastName <- sub (“\\ (.*\\)”,””,hfhh$LastName)

HERETER AL SO sh He B — M BG,  hAES dFR)
FNENZEA AR 2 A R MR,

PR LHERAIEA R et AT

JERI K

IEMZEEXEAE =AM A4S, A5, 55
N,
HEF IR AR,

EHE (AB1D /_ﬁJi:if?.
aaﬁ‘%mﬂf’;::x___“ﬁ

BEFHAARE
%) .

Qﬁﬁéﬁﬁ
T, gENAEMEE
HudETHN.
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[B) : SeEamAt T AT
DEM, ¥R RARE S

T EMARXEENREET
NAEF Mk, fifik babdram A EF
HA TFoRas L kR, 1L
R AFH—H, EURAXYF
A, B 7850 AR R E R Ak X
e, heRRan.

) : mEstersEREZ
H? REOBEBTEREPDF. MR
HEERXML,

METUAGEP
XR3

B b4 B T 1E sk
BRCSVICf-ig P,

Mhfhh&kFHLE & 8%
|f) LastName & ¥ .

\.___,‘-—/‘b> hfhh$LastName <- NULL /
> hfhh["LastName"™] <- NewLascHame

> write.csv(hfhh, file="hfhh.cav")

BEESN
csud %,

REEPHMEExcel,
OpenOfficeil /& 3 b 45 4k £,
HREEILCS VL,

e mlec @&

e Lxs (R 6) BE

E: aAREMARKOARZ
B, REBRLIEAT &4 E AL XA
A, SREE M ER FOGA XM, AR
KA HAR ST AR PR, ik 8
1584, FEHTMLARCHX % # &
SER) Fk X Rt A E sk,

B) : spEamEsEEsER
ERFAR?

Script--- & # &4 69 454245 T AL
ER ik K

Java. Perl. Python. Java-

ERNIE

[B) : BAENEAREREES
S E @A, HitAExcel REERTT
ENFRER?

%: A WindowsF & £, 4Rl
M Excel B # 69 VBA % #2145 Z 47 £
WA GE R, 2RI ARERAR
w5 J Excel#mf, mANLAS
fEEBAMELA, LR, wH, &
F R # A A 69Excel for Mack 4 T
VBA, Bk, K ibdofT# Rk 4E
Excel for Mac ¥ {& Hl fE 0] ik £, T .

*

* e

Hitt
HittH
HHHHHHHR

*

AhEhh ¢ 3 ho #
LastName &,

AL LENAERS L
H&TF, T@Agetwd()
EAFTARBALED &,
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o

REE EARD

% ﬁ see s

% 511 0 T 1 e A
iR

i34+, LLAlexia Rasmussen )
foil: Alexiaffisc thB © —ik Ll B, 24
B, wrfedy LR A A kR Alexia
Rasmussen, #JJ&, FHFa—FE, M

Fitafy “PersonID” H%ET “1277

o PR R A

fiTREAlexia b HE— TS H A2
FoomE SRR TR AR, A
FEERE, REELNDELEACE
R EE AR, mAH% LA
BixikR KA AN,
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L

R #oui - 18 Conocle)
R oFie Edn Vew Msc Paomges Wodews belg

BEEROECE)

E LR —
reFTE
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AN

ABRAER, LT E
BEEP LR

an S B RAR A, AR A ST
MRS, AR FIIERES £ T .

ALALEEE,
AR LETBEE R
RABDAD, AEL
L BREBUAT. TIrT
SEHA.

-/

ERMNBSHFEFABEERLEPNEREIL,

%3

ZERG, B FHEIES PMorder ik B 0T I EIELE
AT, ATTIIES.

HABLOHZ £,

hfhhSorted <- hfhh[order (hfhh$PersonlID), |

.

BFrersonIDEEIRERERE-—PANFERS, REHFBY
Fido R, XEHIRPTEFLE—T0HE "John Smith” HIA.

head (hfhhSorted, n=50) RWTHZ?
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A B EREIE

FR#ZEPerson IDMHIRIERAF/E, RUHERHI;EIL?

64E-1TE-4466

] _ ' % B3 ELBD
3 2 Reyn - 3 2 FM, AL

Rigsberto

FHTREARARF AL, A IZKEHF, 1
HEEILKRMBROER T, B-RUEFEHAR
BOR AR, i FAS (] st B i A7 4k e 0
AESLA LA T AR 4, WAL ERAR
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ANLETRZE, ZNOE$AF
S LA ETERAHE, REAR
%

_ {»\#: P E

FHREEX LR, EHREATAETF
ZEFNL?

R Rut - [R Console] 4
R Fie Edt View Mim Packages Windows Help

$I3E HENE HRAEF 4N




RDBMS;iR @4

B

PP E
\\ ﬁ% fRINHIBE NS F A LR TR H I

FRAGATTRAELWI, REAREND
o o e el BREABACAREREEE. $1

EaEDnEOk - |
» ves R EEBRRAHR, ATHE%AL, AN
BRRATOE —ITHRKE-NEEEH,

XL BB A T e R P
FESTRGZEBBE ALUBRELYE | o

PersoniD

E N .
R B LA B T 2 ATHLRAEE. | e
B AL TEH, WK R T A L |

*A—A KRG, ARG, R

e B A~ et l?erson!D E_—]_-l PhoneCalllD
R T WRDBMSZE4y, Rk FirstName | b PersonlID

i, EMNZAUFIXEETASR, LastName | CallDate

ABCHE IR B MR, A Etc-- ' Etc:-:

FUAEIERBIRS . L, RELZEWT
LGOI BRiX e T & FR, A __‘
VAL EAR TR A R R, b
3 o il 32 B
BAFEA D
4 B E
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Wiz E S 7F

BE 25 CL28 50l 4 5 B T A A JUERL, ko7 LA
TFeaMBR 7. RFExcel#fify FT bR 5 Bdm Y

P, TR R EL
ERYE &2
ERPHER E T BRI R EE: :ﬂ:uniqu{
BT MIBRE A HAE,  “unique” ER%K ’
B ] AR RS R E SN
HARHEZE,

unique (mydata) €

gjj’.ﬁgxcei‘#ﬁﬁ.‘
FEHM, 2AL
ke,

SRR T St aE BB
~AFARR, IXFERERE (R AR
_'iEIE”Ee

BEAIRC A T X AR R E A5
TH, BILBATEE AN, RIERESEPIE,

Gl — /B R ESE, BoriE— HBLAYILR .

hfhhNamesOnly <- hfhhSorted

Eebl
hfhhNamesOnly$CallID <- NULL
hfhhNamesOnly$Time <- NULL

{i Flunique s SO BR T & 19 255

hfhhNamesOnly <- unique (hfhhMNamesOnly)

FRER, WERBA-TEHAICSVICH:

head (hfhhNamesOnly, n=50)

g

FEExcelsh B E S BIRR/ VR —%:

LA AR BAE B b, MR A
XA

.

Remove
Duplicates

Excel ¥ R {rig HM LA SR B &
BEEHE, Koy E S R
Jo ok BBz

*

VAR

o % -4 TEEEEE

+ *

pRCcall IDFNT imetd, XA FHIER, MK IFEATHER

unique & {74

write.csv(hfhhNamesOnly, file=“hfhhNamesOnly.csv"”)
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HiEmEsEE

Hhelg3 ZR, B8, RAE—1HORE

X SE R A R O ol o AR
fE—RAEIRS, RN TR, &
AR, XL E 7 RERREL
BAui A L B TIR IR AR -

RERIEHIE. i

ek

HRERRE
i

RS ITENY
Bug

M4 FOGEHBIEST

IR #6u - R Console

Tt

R fie Edit View Minc Packeges Windows Help

S5 CII L BIOI

E R
-

R A R R G b
o b
g

Phone

646-382-34131
718-510-6575
664-3574
646-623-T673
917-284-5780
347-409-5433
212-320-3311
212-837-6720
L 917-613-6421

ViR TI_ R
917-282-3830
212-336-6512
€646-228-5446
213-476=-4876
€46-T€3
€46-522-723%
347-276-8948
646-547-6398

3 Rigcke

Salvador
Reed
Jazmine
Hadassah

Jaylan 1
Raden
g Tristin
3 Alexande

212-614-7981
646-358-6684
646-544-5015
) 212-535=3571
517-650-7980
E46-524-05955
917-560-5580
E46-EE2-E345
347-823-6645
917-766-5604
212-775-3412
€46-519-3002
o 917-738 i3
646-516-3070
212-470-2697
I4T=TEE-I69T
Jaylen 10484 Z1iJ-9432-9511
Selins 10038 718-511-4170

Susan 10128 Z12-T4@-5520

=*hfanHaneadtn

LascName

636-376-4466 Christensen

Marrias

Medina
Marcin
Lowe
Barron
Cantu
Czoaby
Schmidt
Roth
Padills
Duncan
Faczke:r
Flayd
Howe
Rios
Crosby
Rose
Wilkins
Townsand
Staffora
Nunez
FRush
Tran




Head First# o> 5 E
E—RITZERHAT

FOGUERA, PR F A A S Ay
Fro. B XMGEAAEFH ALY, Head
Firstf Sk A RI% 801, 14 i e
BEEA, il afeEsx %,
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BRBT ENEFHTE
3H¥AT, wolil 3
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&
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BT 28

BR -

BBRPBRMBO LB

WAt ANBERMG, £, BEHRFLEA, X2FNESHITEHNE, 7
B TR AERIRIFF 1S, BINEELHRRED, BIVBRMERAHESE, PR, 3k
Head FirstEHEIEM 1 £ ( www.headfirstlabs.com ) “ERNBILAE, iEH1%0E
B AT A fiRfas e B0 ST AR |
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%
IEX R R+ KER

RGREER, e $HI A4
VY]

REBRA .

BEIEMTX TR ATHEIT, 22 AR, BTFALRBER, HH L
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EZ4GitmiR

ﬂ"': ﬁﬁ'ﬂ'@mk%

Yt E SR X BEER  TRMER,
HiEor A EE, EFS CBEoT EHER
TR EGEH .

N F A B AS R AT TR

hhH5HH, ELREAR

ﬂﬁ&mmxm.

—————————————— T BB Ros # B 1
f mﬂ: £ f THE j

maEn | 2D EEERENN e |
| i ; i) L-_ i
| wea (D mai g )

EHig
WEEAH
IEFRB IR
BETan

A, AT, REREMEBEEIRY mHR
BT REMS, AOCHEEM SR TRMEF T
. AT RRE] T AR T RS BRIE,

St iR, AT T PR AT R R A
HE .

418 BRARHBEBSH



2 =. Excel}s 5
A EE R TRAN R R HE A, (iR
06 s T A% et il i e . - -0

SR M o] S Ak b, 4R Excel ARy BUAE.
g

A
Analyst 1 2 3 4 5 6 7 8 9 10 11 12 i3 14 15 16
Statementl 87% B88% B9% 91% 91% 92% B87% 92% 8B8% 92% B88% B89% 92% 88% B89% 90%
Statement2 68% 40% 47% B88% 37% 60% 47% 46% 59% 23% 34% 78% 70% 80% 54% 67%
Statement3 37% 11% 67% 7% 8% 30% 66% 41% B83% 9% 0% 46% 45% 35% 15% 63%
Statement4 39% 56% 33% 38% 19% 19% 27% 33% 14% 30% 58% 28% 33% 35% 16% 19%
Statement5 5% 28% 0% 24% 0% 18% 5% 3% 12% 9% 2% 5% 1% 13% 5% 3%
Statement6

L wida ch7 datacer NSO
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IWHZERER

2 =. B K% MEEdward Tufte

(B - BELE) HPERN

(e 75 0 B 50 BT T 25 4 K BRI ) B2 & FR R B4l 4

AUl A e, Edward Tufte A~{U{E [ LAY TAE gl —

W, i B e A B O Vet oo b U A 4 & R

b A sty E,. TEA2MRHAXFoTigZITHR

BN .
“GHHEER. Hik, 8. "
“GHHEARXR. HH. Bh. REgH8.
“GHHETHIE, DERHITH2MTER. 7
“BXE, %, BF. BRsEESER. "
“EafRiEE.
“HIESHHRENEANETREATHER. BXtOEEY,

—Edward Tufte

JEHES | E ICEE CHEMIER)  (Beautiful Evidence)
2127, 128, 130, 131, 133, 1360, FEETINEIRELIL
TR A R

B, HFE (AHEBORYAEHT)  (Data Analysis for
Public Policy) wlifE G A 5, o 7 B AE 6% % T
. httpyfwww.edwardtufte.com/tufte/dapp/.
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Ew: BWERE

Bl A A WL T B e RO b T —
P AR A R B b TR, R ' B
iﬁﬂﬁﬁﬁ?ﬂﬁ*ﬁﬁﬁ&ﬁﬂ:.ﬂlﬁ ; issuelD authorID webHits
B4 21k,

1
2
3
4
5
6
7
8
9

7R A BR irr-m/\

3l FHWERAILE.

WWWWWWwNNRNRNRN R e e e
WO~ MNWMWEEWV S ~EWSBOD

e
S P b icliaat
Heady

Total T
1| 138571 2
2| 113546 3
3| 135275 a Total
4| 187011 - I 10947
s| 173676 6 5 8496
2| 278912 I &
8| 242031 B 2ABmETSHEE : ; 13522
9| 383824 HiEENE 10 6 10067
Grand Total 1918259 & & 111 7 6953
&a 12 8 13774
13 9 11292
14 10 9927
15 11 12719
16 12 10510{ |
17 13 10748 |
| : 18 14 9142
11 i - 19 15| 10728
QE‘>;.""WH1...'.‘_H 20 16 14699 :,
21 17 17348| |
22 18 10159 ||
c e shent WOETTTTTA LR W

fifa BEF EXRRM+XER 421



R#t[X

XA: REE

RA LR —A-tH L R, Bl —A
G EEE . K DR T 23R PR
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B, HoAth AT Bhix 2o s R A T He e by

il it i@ e A i o R L B R ——
latticed iy “xyplot” @ik, MEL2H%
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EX: ERES53 PP

BI{E Bt & BB, EREMH/RT,
H el LA AT T, —RhNE R R T
T, Betc(EHARErit, »—FbkedE b
f A — R BT E A2k, DA VA2,

[, AABRiE B Cofid e —AY B 28 B T
—A Rk, A, ERERGERESHEE,
T AT AN, FLMERZTEIAEA .

TR EEALHMG, 2

\

AAEBBX,

y=a+bx

TMHQQ¢4XQQJ¢E?
s & FUbasV A & B

Bt @ AR 4 4%,

\J

RTLBR—A$X, R3NP ATFRN-NPRLE.

y =a+ bx, +cx, + dx; + -

\_

BNEXASAL@ITS X,
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2 RBE-SHMREKELE

R SBE AT 20 (B Ve R B A
J"fE 1iE {8 5‘:; i :)HII”J:EEI f” i,
(A ff\ﬁ')ﬂ -y 5|
N ﬂ-” EEET XL, 6 Zt,ﬂ'\‘}ll it
A RERIE-FERIERE.
fif AR A 2 TR A1
AN, B, (3 )\fr; Mg it
4% ( Head First Statistics) &=/~ A5

2.

A FHRGEBELA, AR
B TTD,

HAN: PEntE

it WA A A o BT A TSk R

it R R AL L TR T 7
i e i, ol o DARE R EE IR
o] CAREREF AR 4r  {H 7 (e 2 AU,
{3 FH Mot B R R MR A (e

EMRARBLERIT AL
LR PRI A 45 e e S H—F, KARY LXL®

fEssit RO DI 25, UREETE e : FAHBRURAUR, £5%

LERIHE X AT R A T X7 SO

(IREHLHE SRR, N
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2 A . Google Pocs

el 148k Excel . OpenOffice e R, H-5:Google Docs
R —12. Google DocsA (LA hETE#ITEL R
-#ks, bl Gadgetd st ik A i E B,

f Google Docs %Gadeﬁﬁ‘ T

AH AR BB,

4

& & 52 2l Google i
Docste 4| #b @ # @ eo
(o EARR. Cragrars . b

Finance
Have a better idea?
i to

ways. Want to see your
gadget on this list?
Submit it to us using
submission form.

Many of the gadgets s reciry wers
Oeveloped by other companses of by
Gaogie's users, not by Google. Plaase read
our Tae an Privacy Policy
befors Lsing these gadgets

B4k, Goolge DocsH i £ Thiig &L fiE H By ik (n] SE /R
TR, 1585 A A,

( Add to spmdsh:et-\

An interactive time series line chart like the
one used in Google Finance. The first
column contains dates and the second
column contains values.

display data in cool new e’-p‘;,o. .

Interactive scatter chart. First column for X,
following columns for ¥ coordinates.

Interactive Time Series Chart

A dynamic flash based chart to explore
several indicators over time. Required
columns: bubble name, time and 2
columns of numeric values. Optional
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arrays (lattices) of scatterplots ( X E#SE ), 126, 291,

7

3D scatterplots ( =4 SE ), 291

e

~ 3 (#E), 176

<- W{4 (R), 413

\ S FF, 406

| fBE (), 176

| &5 (R), 380

* IENFIATEBH, 406
BN FA B ECH, 406
? FEEE (R), 404

-

A

accuracy analysis | IEB&M4 5347 ) , 172-174, 185-188,
214, 248, 300, 350

Adobe lllustrator, 129
Algorithm { 3% ) , 284

alternative causal models ( I BB FEREE ) , 131

analysis ( M7 )

accuracy ( IE#814 ) , 172-174, 185-188, 214, 248,

300, 350
definitions of ( - #IEX ) , 4, 7, 286
exploratory data ( ¥REMEIE ) , 7,124, 421
process steps ( iITf2 45 ) , 4, 35
step 1: define ( 25%81. BE ), 5-8

step 2: disassemble ( #%2. 57#R ), 9-12, 256-

258
step 3: evaluate ( FH3. iF{5 ), 13-14
step 4: decide ( 54, %), 15-17
purpose of ( B# ) , 4
Analysis ToolPak (Excel), 431-433

“anti-resume” ( "R#&" ), 25

379-381

association [ £%& )

vs. causation ( B8 ) , 291
linear ( £ ), 291-302

assumptions ( &% )

based on changing reality { 3 R (LT ) ,
109

baseline set of ( EAf--- 1.,11,14

cataloguing ( %8 ) , 99

evaluating and calibrating ( ¥ S#IE |, 98-100

and extrapolation ( #M&i% ) , 321-324

impact of incorrect($&i%i& A )& 0m), 20-21, 34, 100,
323

inserting your own [ & AT ), 14

making them explicit ( {&--- #5838 ) , 14, 16, 27, 99,
321-324

predictions using ( €[ ---#f7HM ) , 322-323

reasonableness of ( -85 4 ) , 323-324

reassessing | EHIFS ) | 24

regarding variable independence ( X FEXBEN T
#),103

casterisk(*) ( S (*) ) , 406
averages, types of [ FHI{E%R ) 297
=AVG() ( Excel/OpenOffice’A=) , 121

b

Backslash { R#H4F (V) , 406
baseline expectations ( EAEHAE ) K 254

(BZR "RiE")

baseline (null) hypothesis ( Bt (&R ) {&i# ) , 155
base rate fallacy | it FEBR ), 178
base rates (prior probabilities) ( FEH#EE ( FaTHE ) ),

178-189
Bayes' ruleand ( ICHHT#LRY ) , 182-189, 218
Defined ( E#§ZE ) , 178

w5l 435



5l

how new information affects ( s S#EHFmW ),
185-188

Bayes' rule [ IHETLA )
effect of base rate on | EEEE ¥ ) , 182-189,
218
overview ( #if ) , 169, 182-183
revising probabilities using ( EEHEM HE ) , 217~
223
theory behind ( EA&Ii¢ ), 179-181

Beautiful Evidence (Tufte) ( (HHEENER) (EX%EH) ),

420
Behind the Scenes ( #£% )
R.M.S. error formula ( A 1RiE=/4 ), 338
R regression object ( R&JE 3314 ) , 306
bell curve | #ihi4k ) , 270
blind spots { B4 ), 256-27
Bullet Points { 4 )
client qualities ( ZF%Ef ), 6

questions you should always ask ( A~ fE7(a) 4 ja) & ) ,

286
things you might need to predict ( B 4 &7 i 2]
i), 286

C

candidate hypothesis ( &i%{Ri% ) , 155
cataloguing assumptions ( f&i&4+3 ) , 99

causation ( EIRXE )
alternative models | TT#FEHIE! ) |, 131
vs. association ( X% ) , 291
causal diagrams ( ERXxFHE ) , 46, 48
causal networks ( BERXE ML ), 148, 149
flipping cause and effect ( Hif|ERXE ), 45
and scatterplots ( &= H ) , 291-292
searching for causal relationships ( FHER%XE ),
124, 130
chance error (residuals) ( H121RE (BZ) )
defined ( E8E ) , 330
and managing client expectations ( BB &EFHHI ) |
332-335
and regression ( @13 ) , 335
residual distribution ( %Z 4% ) , 336-337
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(SR "HHRREZE" )
Chance Error Exposed Interview ( #l&iE2141% ) , 335
charting tools, comparing ( §IE TR, tbE ), 129, 211

cleaning data (see raw data) ( BE¥IE (S0 "RIA%
#"))

clients(&F)
assumptions of ( ffzi% ) , 11, 20, 26, 196-198
communication with ( 3818 ) , 207
as data ( € ) , 11, 77-79, 144, 196
delivering bad news (iZHIFES ) , 60-61, 97
examples of ( 3£ ) , 8, 16, 26
explaining limits of prediction ( fRBEHNE R ) |
322, 326, 332-335,356-357
explaining your work ( @B ECH I ), 33-34,
94-96, 202-204, 248
helping them analyze their business ( #Bh1%& 24>
k4 ), 7,33-34, 108, 130, 240, 382
helping you define problem ( #EN{REAE 68 ) |, 6,
38, 132, 135, 232, 362
Visualizations ( E# ) , 115, 206, 222, 371
listening to ( {i0f ) , 132, 135, 313, 316, 388
mental models of ( /(4R ) |, 20, 26
professional relationship with ( BRME % ) | 14, 40,
327
understanding/analyzing your | E2f&/4+47 ) . 6, 119,
283
cloud function ( cloudé#l ) , 291

code examples (see Ready Bake Code) ( {25856, &
W CTWmEARRT )
coefficient ( E# )
correlation (r) ( #83< (r) ), 300-303, 338
defined ( E#Z ) , 304
“cognitive art,” [ "IAEDIEAR" ) 129, 420
comparable, defined ( aTtE%:, E#E ), 67
comparisons ( bk )
break down summary data using ( #f4MC S#38 ) , 10
evaluate using ( i ) , 13,73
of histograms ( E /4 # ) , 287-288
and hypothesis testing ( {Ri&4&% ) , 155, 158-162
and linked tables ( # & & %1% ), 366
making the right { IEB&4LEE ) |, 120
method of { #77% ) , 42, 58
multivariate ( £t ) , 125-129, 291
and need for controls | $2#|%% ) , 58-59



and observational data ( WE#HE ) |, 43, 47

of old and new ( 518 ), 221-222

RDBMS, 382

valid ( IE% ) , 64, 67-68

visualizing your ( B ) , 72, 120-123, 126, 288-293
=CONCATENATE(), 398, 399, 403
conditional probabilities ( &4-#t% ) , 176-177, 182
confounders (EFEE )

controlling for ( #&%) ) , 50, 63-65, 67

defined [ E#E ) , 47

and observational studies ( W EEEHZEE ) |, 45, 49
constraints ( 9 &4 )

charting multiple { % TTEF ) , 84-87

defined ( EBE ) , 79

and feasible region ( SJ47X % ) , 85, 87

as part of objective function ( BRI —E 4 ) |

80-82, 100

product mixes and ( /&S ) , 83

quantitative ( =& ) , 100

in Solver utility ( Solveri&f#f ) , 92-94, 104-106

contemporaneous controls ( E##& %)% ) , 59
control groups ( %4 ) , 58-59, 62-67
controls [ $2%)5% )

contemporaneous ( E#f ) , 59

historical ( A% ) , 59, 66

possible and impossible ( TTEES5ATT&E ) , 78-79

Convert Text to Column Wizard (Excel: X HFm
), 394-395

cor() ( Rés< ) , 301-302

correlation coefficient (r) ( 18X% #ir ) , 300-303, 338
=COUNTIF(} ( Excel/OpenOffice/s= ), 368

CSV files(CSV3Lff), 371, 405, 407

curve, shape of ( 884k, ik ), 266-270
custom-made implementation ( E#I23% ) , 365

v

Data ( #73% )
constantly changing ( F#F 24k ) , 311
diagnostic/nondiagnostic ( i2Bf/JEi2HT ) , 159-162
distribution of ( 4145 ) , 262

=3l

dividing into smaller chunks ( @A B/ NEIESR )
9-10, 50, 256, 271-275, 346-348

duplicate, in spreadsheet ( B8, ®F%&HE ), 408-
413

heterogeneous [ 7/ ) , 1565

importance of comparison of ( EEEAIEEN ) , 42

messy ( JEE ) , 410

observations about ( ¥ %), 13

paired ( A% ) , 146, 291

quality/replicability of ( FAE/EEM ), 303

readability of ( aT#1% ) , 386, 399

scant ( /8 ) , 142, 231-232

segmentation (splitting) of ( #+(X ) , 346-348, 352,
354

subsets ( F% ), 271-276, 288

summary ( &4 ) , 9-10, 256, 269-262

“too much,” (A% ) 117-119

when to stop collecting ( B {S1EUEE ) , 34, 118-
120, 286

data analysis (see analysis) ( ##E 4T, &0 "air" )

Data Analysis for Public Policy ( { At B & EIE M7 )
(#EXRFFE)), 420

data analyst performance | 48 #-4F &3k )
empower yourself ( 2885 ), 15
insert yourself [ &AATA ), 14
not about making data pretty | FLBEWABH ),
119
professional relationship with clients ( 5& P #30 A %
%) ,14, 40, 327
showing integrity ( &I /AIF ), 131, 327
data art (##EZAR ), 129
databases ( #i¥&F ) , 365
defined ( E#E ) , 365
relational databases ( X R¥#ER ) , 359, 364-370
software for ( #ff ) , 365

data cleaning (see raw data) ( $iERE (21 "R

#’ o))

data visualizations (see visualizations) ( ¥#EER (&R
EmE" ) )

decide (step 4 of analysis process) ( ## | ST FEE4
%) ),15-17

decision variables ( REE® ) , 79-80, 92, 233

define (step 1 of analysis process) ( #& ( F4THTREE
%) ),5-8
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defining the problem ( #E @)% ) , 5-8

delimiters ( 5} #F ) , 394-395

dependent variables ( R 38 ) , 124, 423

diagnosticity ( iZ#f1% ) , 159-162

disassemble (step 2 of analysis process) | £ ( S8
F24) ), 9-12, 256-258

distribution, Gaussian (normal) ( @m#T4# ( EZ) ), 270

distribution of chance error | Hl&2E£4% ) , 336

distribution of data ( #4244 ) , 262

diversity of outcomes ([ 53225 ) , 318, 328-329

dot(.) ( (s2(.) ), 406

dot plots ( < F5E, ENSL "#H<B" ), 206

duplicate data, eliminating | EE #38, M), 408-413

E

edit)) ( REUGIESHS ), 264

equations ( 712 )
linear ( £ ) , 304
multiple regression ( 3TE 3 ) , 423
objective function | B¥rek# ) , 81
regression ( B3 ) , 306, 308-310, 318, 321-326,
356
slope ([ ## ) , 305, 308
error (2% )
managing, through segmentation ( ilid 4K #7E
), 6 346-348
quantitative ( #1£ ) , 332-338
variable across graph ( B i3 ® ) |, 344-345
(EES0 “HSRE" ;| BHRIRERMS)
error bands ( IR KX 8] ) , 339-340, 352
\ [ ¥ X FF), 406
Ethics ( {&E )
and control groups ( #2%48 ) , 59
showing integrity toward clients ( BZ& PAIATE ),
131, 327
evaluate (step 3 of analysis process) ( iE{& | ST B E3
#)),13-14
evidence ( iF#8 )
diagnostic ( 12H7 ) , 159-162
in falsification method ( iFfh3% ) , 154
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handling new ( #hI2HEE ), 164-166, 217-223
model/hypothesis fitting ( EE/ARIZIBFF ) , 144-145
Excel/OpenOffice
=AVG(), 121
Bayes' rulein ( WOHHT#IN] ), 220
charting tools in (FIE T &), 129, 211, 260-262
Chart Output checkbox ( B4 H EiEHE ) |, 261
=CONCATENATE(), 398, 399, 403
Convert Text to Column Wizard ( #iEs ik ATES ),
394-395
=COUNTIF(), 368
Data Analysis ( 34+ ) , 260
=FIND(), 398, 403
histograms in (| E 7 HE ) , 260-262
Input Range field | SASEEEL ) |, 261
=LEFT(), 398, 399, 403
=LENI(), 398, 403
nested searches in ( #xE#%E ) , 403
no regular expressions in ( JFIEM|Fik ) , 407
Paste Special function ( "EFMERRE" ThEE ) |, 400
pivot tables in ( ##EiEMFE ) , 421
=RAND(), 68
Remove Duplicates button ( “MiBREE" %4 ), 413
=RIGHTI(), 398, 399, 403
Solver
Changing Cells field | B & t4& ) , 93
installing/activating ( =2 %&/#E ) , 431-433
Target Cell field ( B¥r#®5THE ) , 92, 93
specifying a delimiter ( 52 7FR#F ) , 394
standard deviation in { #RE{RZ= ) , 208, 210
=STDEV(), 208, 210
=SUBSTITUTE(), 398-402
=SUMIF(), 369-370
text formulas ( XAEA ) |, 398-402
=TRIM(), 398
=VALUE(), 398
experiments ( 525§ )
control groups ( =4 ) , 58-59, 62-67
example process flowchart ( iFEF2ELE ), 71
vs. observational study | WEERF 3% ) |, 43, 54, 58-59
overview | #t% ) , 37
randomness and ( fli#l ) , 66-68
for strategy ( %88 ) , 54, 62-65
exploratory data analysis | EEMEIEST ), 7, 124, 421

extrapolation { #M&iL | , 321-322, 326, 356
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false negatives ( f&BATE ) , 176-181
false positives ( &P ) , 1756-181

falsification method of hypothesis testing ( RS IF {4
%), 162-155

fast and frugal trees ( &4t ) , 239, 242, 244
feasible region ( aJ47X 1 ) , 85, 87
=FIND() ( Excel/OpenOffice/t= ) , 398, 403

Fireside Chat (Bayes’ Rule and Gut Instinct) ( $%&i%. “M
UHEREIMI" f4EF0 "HER" &&E ) 218

flipping the theory ( R @it ) , 45
frequentist hypothesis testing [ it HE R ) , 165

¢

Gadget (Google Docs#¥14), 425
Galton, Sir Francis ( B/REiE L ) , 298
Gaps ( [8]f3 )
in histograms ( 4 HE ) , 263
knowledge ( #0138 ) , 25-27
gaps in histograms ( B A& | , 263

Gaussian (normal) distribution | Sif4+# ( E7549%H ) ),
270

Geek Bits ( %15 )
regex specification ( IENFAXHE ) , 404
slope calculation ( #1%&it% ) , 308

getwd() ( R¥s< ), 371, 407

Google Docs, 425

Granularity ( 8i$i ) , 9

graphics (see visualizations) ( E#, &R “EFE" )
graph of averages ( F{EE ) , 297-298

groupings of data ( ¥i#£4348 ) , 268-266, 269-270, 274

H

head() (R#§% ), 291-292, 372, 405
Head First Statistics ( (FAZHGITS) ), 165, 424
helpl) ( RIE% ), 267

=3l

heterogeneous data [ F/FE¥EE ) , 155

heuristics ( B& % )
and choice of variables ( & %8 ) , 240
defined ( B#E ) , 237
fast and frugal tree ( HR&#HT ) , 239, 242, 244
human reasoning as ( AT ) | 237-238
vs. intuition ( B3 ), 236
overview [ #ik ) , 225, 235-236
rules of thumb ( 2% ) , 238, 244
stereotypes as ( EE#ET ) , 244
strengths and weaknesses of ( &t ) |, 238, 244
hist) (Ri§% ), 265-266, 272

histograms ( EHHE )
in Excel/OpenOffice ( Excel/OpenOfficesp#y------ ),
260-262
fixing gaps in ( 2 EEERO ) , 263
fixing multiple humps in ( B Z N ) |, 269-276
groupings of data and ( #8448 ) , 258-266, 269~
270, 274
normal (bell curve) distribution in ( IEA4# ( £ d
%) ),270
overlays of (i%f0) , 288
overview ( #Eif ) , 251
inR ( R#2F ) , 2656-268
vs, scatterplots ( #{5 @ ) , 292
historical controls ( A 235 %l3% ) , 69, 66

human reasoning as heuristic ( B &= ALHEEE ) |, 237-
238
hypothesis testing ( g% )
diagnosticity [ i2#f1% ) , 1569-162
does it fit evidence ( RIE2E SIFEEE ) , 144-145
falsification method ( iEf43% ) , 162-155
frequentist ( $Zit# ) , 155
generating hypotheses ( B3 {8i% ) , 150
overview ( #if ) , 139
satisficing ( #®&% ) , 162
weighing hypotheses ( i #{Ri%5% ) , 158-159

lllustrator (Adobe lllustrator), 129
independent variables ( B % ) , 103, 124
intercepts ( #8E ) , 304, 307, 340

internal variation ( A&HRZE ) , 50
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interpolation [ AIf&% ) , 321

intuition vs. heuristics | AR 52%% ) , 236
inventory of observational data ( 3 &M EHIE ) | 43
iterative, defined ( RE &, TEH ), 393

J

jitter) (R¥E< ), 372

K

knowledge gaps ( ARG ) , 25-27

L

lattices (arrays) of scatterplots | B A E% ), 126, 291,
379-381

=LEFT() ( Excel/OpenOffice/+z ), 398, 399, 403
=LEN() ( Excel/OpenOffice/A= ) , 398, 403
library(} ( R#§< ), 379-380

linear association ( #4484 ) , 291-302

linear equation ( k14 75% ) , 304

linearity ( 1% ), 149, 303

linear model object (£ 142 % ), 306, 338, 340
linear programming ( ZE4#2 ) , 100

linked spreadsheets ( <Ef 88 FF#% ) , 361, 366, 369~
371,374

linked variables [ <EXZE#& ) , 103, 146-148
Im() (R¥% ), 306-309, 338, 340, 353-354

M

measuring effectiveness ( i+ @43 ) , 228-232, 242, 246
mental models ( (&% ) , 20-27, 150-151, 311
method of comparison ( tEEiA3% ) |, 42, 58

Microsoft Excel (Excel/OpenOffice#2/¥F)

Microsoft Visual Basic for Applications (VBA), 407

models ( ##% )
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fitof (&), 131

impact of incorrect | #i=2&08 ) , 34, 97-98

include what you don’ tknow in ( B&F 7TRNEA
%*),25-26

making them explicit ( ## B8Rk ) , 21, 27

making them testable ( #E TR ) , 27

mental ( (%887 ), 20-27, 160-151, 238, 311

need to constantly adjust ( FBEFUTFH%E ) , 98, 109

segmented ( 4+ ) , 352

statistical ( GEit#) ) , 22, 27, 238, 330

with too many variables ( F#EX% ), 233-235

multi-panel lattice visualizations ( % R P& ER ) , 291
multiple constraints | ZFh£9RE4 ) |, 84-87

multiple predictive models | ZFh o] FUMEER! ) |, 346
multiple regression | & 7c@ |3 ) , 298, 338, 423

multivariate data visualization ( ZZF BEEER ) |, 123,
125-126, 129, 291

N

negatively linked variables ( fi#83 % & ) , 103, 146-148
networked causes ( R XH ), 148, 149
nondiagnostic evidence ( FEIZHTIFHE ) , 160

nonlinear and multiple regression ( M2 xEE )
298, 338, 423

normal (Gaussian) distribution ( IEZS ( #&#y ) 445 ) , 270
null-alternative testing | &1 ) |, 424
null (baseline) hypothesis | &&{Ri% ( R{&i® ) ), 155

0

objective function ( B#reE%L ) , B0-82, 92, 233

objectives ( B%x ) , 81, 92, 99, 118-120, 233
“objectivity,” (| Bfri%E) 14

observational studies ( TRt ) , 43, 45, 69

OpenOffice (% I Excel/OpenOffice)

operations research (EEHZ ), 100

optimization { &4k )
and constraints ( #J5 %% ) , 79, 100, 103-105
vs. falsification ( iEfhi% ) , 155
vs. heuristics ( B43% ) , 236-238



overview [ #i£ ) , 756

solving problems of ( fz e ) , 80-81, 85, 90

using Solver utility for ( SolverZh4E ) , 90-94, 106-107
order() (R¥§< ), 409
outcomes, diversity of ( ZFfp4EHR ), 318, 328-329
out-of-the-box implementation ( LA ) , 365

overlays of histograms ( i & 7 H& ) , 288

4

paired data ( ALY #dE ) | 146, 291
perpetual, iterative framework | &8 F#ithtai ) , 109

pipe character (|52 F)
in Bayes' rule ( TDMHHTHN ) , 176
in R commands ( R#% ) , 380

pivot tables ( ##EEHE ) , 421

plot) (R&< ), 291-292, 372

polynomial regression ( M@ I3 ) , 423

positively linked variables ( IFfEX%& ) , 146-148

practice downloads (%3 F#i. www.headfirstlabs.com/

books/hfda/)

bathing_friends_unlimited.xIs, 90
hfda_ch04_home_page1.csv, 121
hfda_ch07_data_transposed.xls, 209
hfda_ch07_new_probs.xls, 219
hfda_ch09_employees.csv, 255
hfda_ch10_employees.csv, 291, 338
hfda_ch12_articleHitsComments.csv, 379
hfda_ch12_articles.csv, 367
hfda_ch12_issues.csv, 367
hfda_ch12_sales.csv, 369
hfda_ch13_raw_data.csv, 386
hfda.R, 265
historical_sales_data.xls, 101

prediction { T )

balanced with explanation ( h0LAfE# ) , 350

and data analysis ( $#B54F ) , 286

deviations from ( {&Z ) , 329-330

explaining limits of ( BBERHI &4 ) , 322, 326, 332-

333, 335, 366
outside the data range (extrapolation) ( #8H B E
(5ME) ), 321-322, 326, 356

73l

and regression equations ( B3 4% ) , 310
and scatterplots ( &= E ) , 294-300

prevalence, effect of ( 25, ¥H ), 174
previsualizing ( #8% ) , 390-393, 414

prior probabilities (see base rates [prior probabilities]) | %
MR (S0 EoEE (S ) )
probabilities ( #3 )
Bayes’ rule and ( DIOHHEFHLN ) , 182-189
calculating false positives, negatives ( it# M. &
fEtE ), 171-176, 182
common mistakes in ( F@EERE ), 172-176
conditional ( %), 176-177, 182
(&R "E0HME" )
probability histograms ( #i% & /7 HE ) , 418

product mixes [ #~&4& ) , 83-89, 100

Q

Quantitative { E& )
Constraints ( #958£# ), 100
Errors ( iR% ) , 332-338
linking of pairs ( ##848% ) , 146
making goals and beliefs ( $#IF B 5, WfE2) .8
relationships [ %% ) , 376
relations in RDBMS ( #8xE8iEEPHXE ), 376
theory ( #it ) , 233, 303
querying ( &if )
defined ( E#3E ) , 375
linear model object in R ( R BV MERI & ) |, 340
saL, 379
question mark (?) (RP#IES ), 404

R

R

charting tools in ( BT A ), 129
cloud function ( cloudég#t ) , 291
command prompt ( 6487 ) , 264
commands ( 5% )

?, 404

corf(), 301-302

edit(), 264

sl 4
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getwd(), 371, 407
head(), 291-292, 372, 405
helpl), 267
hist(), 265-266, 272
jitter0), 372
library(), 379-380
Im(), 306-309, 338, 340, 353-354
order(), 409
plot(), 291-292, 372
read.csv(), 291
save.image(), 265
sd(), 268, 276
source(), 265
subf), 405-406
summary(), 268, 276, 339
unigue(), 413
write.csv(), 413
xyplot(), 379-380
community of users ( FP#X ), 422
defaults ( BRiAH ) , 270
described ( #§if ) , 263
dotchart function in ( dotcharté& %% ) , 211
histograms in ( 7 HE ) , 265-268
installing and running ( 2% 53117 ) , 264-265, 428-
429
pipe character in (|*2#4), 380
regular expression searches in | IEN| &AL E ) |
404-408
scatterplot arrays in ( IS E%ES ), 126
r (correlation coefficient) ( 48 & #r ) , 300-303, 338

=RANDI() ( Excel/OpenOffice/>z ) , 68

randomized controlled experiments ( B4l 41508 ) |, 40,

66-68, 70, 73, 113
Randomness ( Ff#l ) , 68, 424
Randomness Exposed Interview ( FE#lifi% ) , 68

random surveys ( BE¥IE7 ) , 40-44, 650-52, 73, 228—
234

rationality ( 214 ) , 238

raw data ( R #E )
disassembling ( 4+#% ) , 9-10, 255-259
evaluating ( #¥{& ) , 28-32
flowchart for cleaning ( BEZRE ) , 414

previsualize final data set | S£54E 4N ) | 390, 392—

394

42 FANEHBESH

using delimiter to split data ( {E SR SREGE ) |
394-395
using Excel nested searches ( {# fExcel#fiE#d% )
403
using Excel text formulas ( {# FExcelX &A= ),
398-402
using R regular expression searches [ {# fi RIE | ik
HHEE ), 404-408
using R to eliminate duplicates in ( ERREKEE
#&),408-413
RDBMS (<R iR & EE 7 4), 376-378, 382, 412, 421
read.csv() ( R¥ES ), 291
Ready Bake Code ( Fi%sferg )
calculate rin R ( #ERhit&r ) , 301-302
generate a scatterplot in R ( ZRp & i #SE ) |, 291-
292

recommendations (B, &1 "BPIRE" )
regression ( @13 )
balancing explanation and prediction in ( ERRESH
M), 350
and chance error { fl&i%2 ) , 335
correlation coefficient (r) and ( #83¢F#ir ) , 302-303
Data Analysis for Public Policy ( { /3t B8 #iR 547 )
(X5 ) ), 420
Linear ( % ) , 307-308, 338, 423
linear correlation and ( 1483 ) , 299-305
nonlinear regression ( JE£4E11T ) |, 298, 338, 423
origin of name ( BF#;E ) , 298
overview ( #tif ) , 279, 298
polynomial { £t ) , 423
and R.M.S. error ( 1 A1RiZ% ) , 337
and segmentation ( 5+ | , 348, 352, 354
regression equations ( B3 5% ) , 306, 308-310, 318,
321-326, 356
regression lines ( E1J3%% ) , 298, 308, 321, 337, 348
regular expression searches ( IEM|Fik3E% ) , 404-408

relational database management system (18 ¥iEEEE
#4%RDBMS), 376-378, 382, 412, 421

relational databases ( X R ¥38E ) |, 359, 364-370

replicability ( &4 ) , 303

reports to clients ( #4& P #4R%E )
examples of ( 361 ) , 16, 34, 96, 136, 246, 248, 356
guidelines for writing { 885457 ) , 14-16, 33, 310
using graphics ( A& ) , 186, 31, 48, 72, 154, 310



representative samples ( 88 EHHEE ) | 40, 322
residual distribution ( &= 4+75 ) , 336-337
residuals (2, &0 "H&RE" )
residual standard error (EZEtRfEE, R "BHREE" )
=RIGHT() ([ Excel/OpenOffice’t=\, ) , 398, 399, 403
rise (&), 305
Root Mean Squared (R.M.S.) error ( ¥ 7 1R1R% )
compared to standard deviation | StRAEREHRITLE
), 337
defined ( 28 ) , 336-337
formula for ( 430 ) , 338
improving prediction with { 2 #iMl ) , 342, 354-356
R, 339-340, 354
regression and ( B3 ) , 338

rules of thumb ( 23 | , 238, 244
run (i84€ ), 305

S

Sampling ( ##¥ ) , 40, 322, 418
Satisficing ( &% ) , 152
save.image() ( R#§< ), 265

scant data ( BB Z ) , 142, 231-232
scatterplots ( #U=B )

3D, 291

creating from spreadsheets in R ( #ERd f & F g 81
#),371-373

drawing lines for prediction in ( £$I7M ) , 294
297

vs. histograms ( E A HE ) , 292
lattices (arrays) of ( P48 ( #%48 ) ), 126, 291, 379-
381

magnet chart | #3858 ) , 290

overview ( #if ) , 123-124, 291

regression equation and ( B3 4% ) , 309

regression lines in ( B34 ) , 298-300
sdl} (R¥5% ), 268, 276
segmentation ( 43X ) , 346-348, 352, 354
segments ( 73X ) , 266, 318, 343, 350, 353
self-evaluations ( B1E ) , 252

sigma (o, R "HHRRE" )

=5l

slope ( ## ), 305-308, 340
Solver, 90-94, 100, 431-433
Sorting ( HEFF ) , 209-210, 409-410
sourcel) (RiE% ), 265
splitting data ( #F4+#04% ) , 346-348, 352, 354
spread of outcomes | R4 ) , 276
spreadsheets | BF##E% )
charting tools (4B T &), 129
linked ( 358X ) , 361, 366, 369-371, 374

provided by clients ( kB &P ), 374
(E 842 W Excel/OpenOffice)
SQL (b EHIFS), 379
standard deviation ( R4 RZE )
calculating the (i+% ) , 210, 268, 276
defined ( 28E ) , 208
and R.M.S. error calculation ( ¥ A#RiR%Ei+8E ) , 338
and standard units ( ¥RAE#L ) |, 302, 337
=STDEV, 208
standard units ( #RAE8 T ) |, 302
statistical models ( Grit4&8 ) | 22, 27
=STDEV() ( Excel/OpenOffice’d=: | , 208, 210
stereotypes as heuristics ( BE#E®, BE=R ), 244
strip, defined ( Xjal, E#E ), 296
Structured Query Language (&5#{k & 8iEESQL), 379
sub() (R¥ES ), 405-406
subjective probabilities ( = ¥4 )
charting ( %2/ ) , 205-206
defined ( E#%E ) , 198
describing with error ranges ( #iRiIRZEEH ) , 335
overcompensation in { iZE#ME ) | 218
overview [ fitif ) , 191
quantifying ( 1k ) , 201
revising using Bayes’ rule ( {# M I #7001 #4548
i), 217-223
strengths and weaknesses of ( (R Sf%&kE ) |, 211

subsets of data ( #{#EF% ) , 271-276, 288
=SUBSTITUTE() ( Excel/OpenOffice ) , 398-402
=SUMIF() ( Excel/OpenOffice/t= ) , 369-370
summary() ( R¥§% ), 268, 276, 339

summary data ( JCE¥48 ) , 9-10, 256, 259-262

=3l 443
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surprise information (R AB{EE ), 18, 212-213
surveys (& ) , 40-44, 50-52, 73, 228-234

T

tag clouds ( 7%= ), 114

Test Drive [ "—&l&F" )
Using Excel for histograms ( BExcel:HIE HHE ),
260-261
Using R to get R.M.S. error [ FARITEI FIRIRE ),
339-340
Using Solver ( M Solver ) , 93-94

-tests of significance | BEM#£I ) , 418
theory (Bit, 21 "EER" )
thinking with data ( FI¥IES% ), 116
tilde (~), 176

ToolPak (Excel), 431-433
Transformations ( & ) |, 423

=TRIM(} ( Excel/OpenOffice/t=\ ) , 398

Troubleshooting ( 4h3 [5]8 )

activating Analysis ToolPak ( #iEAnalysis ToolPak ) ,
431-433

Data Analysis button missing ( #iB 44T HIL ) |
260, 431-433

gaps in Excel/OpenOffice histograms [ Excel/OpenOf-
ficeAAEO ), 262-263

histogram not in chart format ( EEREXEFE ),
261

read.csv() (RIE<S ), 291

Solver utility not on menu ( 3 AR SolverBh&E ) |,
90, 431-433

true negatives ( EFAE ), 175-181

true positives ( EPAM ) , 176-181

Tufte, Edward ( BB - #8K4F) , 129, 420

two variable comparisons ( A &% ) , 291-292

V

ultra—specified problems ( EB#I3E (5153 ) |, 237
uncertainty ( THERFE ) , 26-27, 342
unique() (R#E% ), 413

444 FANRHBESHR

Up Close | @K )
conditional probability notation ( &##&ic% ), 176
confounding ( i ) , 64
correlation ( #83€ ), 302
histograms ( E 4 E ) , 263
your data needs ( $IEBE- - ). 78
your regular expression ( IEN|FIAZ | , 406

v

=VALUE() ( Excel/OpenOffice/23 ) , 398

Variables | &8 )
Decision ( 5% ) , 79-80, 92, 233
Dependent ( RZ 3 ) , 124, 423
Independent { B3 ) , 103, 124
Linked ( #83% ) , 103, 146-148
Multiple ( £~ ) , 84, 123-126, 129, 291, 359
Two ( F4~ ), 291-292

variation, internal { AR ) , 50
vertical bar (])
in Bayes' rule ( TIHHET#INY ) , 176
in R commands ( Rés< ) , 380
Visual Basic for Applications (VBA), 407

Visualizations ( B )
Beautiful Evidence ( { ITfetiER ) (#EXREE ) ), 420
causal diagrams ( ERXRE ), 46, 48
dataart ( $#BZA ), 129
examples of poor ( &R ) , 83, 114-115
fast and frugal trees ( th&# ) , 239, 242, 244
making the right comparisons ( IEBEESE ) , 120-123
multi-panel lattice { Z THRF#HEE ) , 291
multivariate ( Z %8 ) , 123, 125-126, 129, 291
overview (£ ) , 111
in reports ( #&& ) , 16, 72, 96
software for ( 844 ), 129, 211
(FESL "BEFE" . "#HaE\")

w

Watch it! (/Juisl )

always keep an eye on your model assumptions { 75
MHEERIGRIFALL ) |, 323



always make comparisons explicit { 5 Ei# {708
), 42
does your regression make sense? ( BlIBLHEX
? ), 306
way off on probabilities ( #Z$E5 ) , 172, 184
websites [ P4 )
to download R ( F#R ), 264, 428
Edward Tufte ( EfE4E - X% ) , 420
Head First ( AW ), 416
tag clouds ( #r% = ), 114
whole numbers ( #%) , 182
wildcard search (BEFFE%E ), 406

write.csv() (R$5% ), 413

X

xyplot() (R¥5< ), 379-380

Y

y—axis intercept ( YH#&EE ) , 304, 307, 340

=3l
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