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E1E

£ YN A

AR ERG R BRI IS B, AR BMA. B SHNGiHE, JRiEd
FAR ] 5 A5 B A A 5 T 70 A 2GS AR, DB TR A T A 2

1.1 ERH

AR B BIRA MR, Bl Hres. . 5. mamed. Jrits. 25
IS5 . MR AR REAR, TR =3 % 3R A Lol A EuE 28

1. BXHEE

% SCEHE (Nominal Data) 2 Fa X S 7 RINA RA X 0y, (B4 70 KRR TR U5
¥

B4 BRI AR 2 5r, ME—FAT R AR G AT T 5. . A
PR MR R AR A LB . A SR T U B o, B, 1 38oR %, 0 R o, B, X
B 1 IFAERELL 0 K.

2. BFHE

1774 (Ordinal Data) X HY) 73 RMETRAMF . 4773 FREZTHE L A -

R W BT HE P R A, AT DU A 2R OB AT TH A5 Bildn . PP (s s
72), RBEKYT ONEL WIS mby RE&UE. AFEdE T HEERoR, flan: Xyrs
M3 Fonliy, 23R, 1#RoRZE; MRUAEKTH LR, 23800, 3RormET, 4%
ANKEE KU, H i 4 BB H 2 S2EE KT S . HBUE TR A RSO B Bl 1+1+1=
3ABEWL M 3 NS T — M PF; 2+2=4 ABEU IR T IRV Th B0E M2 T K Bl

3. HEHE

HeEHdE (Quantitative Data) & ¥ HARFAL, [ERATRAL. M E AL SREAT I B 1 45
Ry ZEEREFINRAIOEAE, BUENIH, ATCLHHAT A 5 ORALL PSS D, AF b



PR S A HE R AN S R AR . B TSR AN, RS sk
IR =R AR R WA 1-1 Fs.

A R CATSRARER 53473 )
Arr8dE Tt T HER B

HeEHdE (TEATITA D

1-1

1.2 BAEFEAR

VYR IE O, AR R (IEREE D). Biln: AT W], Pk
A PSS

MERH A Z AR (2T AN MBI Flan: TR dr i 1200 /N
RISy R AARR: TK= YIRS IA): 2018-9-1; Ak AT 99.99: WML 107,

BGPTSR AR IR A, TN B

X BT TR R AR, I I B TS B AR B X, X, e, X BRONFEAS . IXELIR X,
MROABINFEAR, nFONFEAR R/ NEREAR S & (Sample Size).

Y, BATHERKRICAMERES, RIEATEO AR SR, S SIS,

F SRR SRR IE ORI B &, FRONS 3 (Parameter).

Bl FTT AP RO, SEEATEE AN B, TR S g — N EER
ZH . BT ENMREERT WA 6y, A4 0] IR NSE, BRSENFER, X T a8 2k
57 FRATRES HE— /N BT RIS, Al XA S50 ? X507 2N e B
KRG & .

F R IR ARHE FIREFEME S 2 (Rl SR BFEATF R ED, FONGT &
(Statistic) .

. 5 BTG, NIX—HET AR 20 A, BRI E TR P I AE A 1200
AN, U EEHEAT 60 1R P 24 FH 75 A NAZAE 1200 /A BRI 7. ] RE A A A0 e XA “ BT
7?7 XFEEGTHEW—ADEERNRL: SEN . MR EBEEDEENH .



1.4 P@mxitE

AT 5 (Distributed Computing) 24 KITHEAT S (FEERITHER HEFELEE
KB SRR 2 /N5, A TRAVF 2 THENAT R, &5 ATA /N T 4
REGHERBBRAMER.

AT UL R BE (U JLE AL 38 Bl 3 — R ARG E HAR 2 WLE G UK 40 A RAENE 2
GrHL, XL & (R B A2 JA AT Bl 7 i i v S5 an e il A S H AT R A Gt
5, BRABKE .

B SR TR AT B, a0, B T
ait+ataztas+astagt+a,+agtagt+agtay tap+ast+a,tags

AMAIELs . AT

(g +a,+as+a,+as)+(ag+a;, +ag+ag+ag) + (a1 +a, +a43 +ay, +ags)

XFFRIRIEN, BNESARABE I U BIE, Sak 3 AP RISUR AT s,
PR AL R R SR A BT SR R B 3 ANANER Ty, BRSNS AT DA SE BEAT A
ERMAT A SRS A B R R 3R i SRR R R OCHE . THE S I An S RERIE 2, EARIE
FRATTAT AR 21 5 v Y IR R 45 2R

E ) BB T B SRATRT A o A7 SO VEREAT T R, SRR e #RH LAY
15, UAH 24 T SREE B0 S AN H0 AN /NS 0 ST M T AR HS &% 1L R OB FRE S B,
WU R 1S A

oA T HE AT DRI EERE 1 S B E F . I8200 T8 -7 fimg 2 R =
a?+ai+ai+ai+ai+ai+ai+ai+ad+al,+ai +a?,+ai;+ai, +ai
WIS G, B
(a?+a2+a?+ai+a?)+(a2+a?+a3+as+a?)+(a? +al, +a +a?, +als)

XEFRTRIRIE I, BENE S Y IS H R SRR i — AN 2y, TS EEAT OB 3
TSNS RUG, BURTHTICS, RIBHTHE S M AINEIZ S, 53] a8 i -T s e A .
SRABLARY, BRATTAT LAASE I A7 2t 545 2R OS2 7 AL S5 (9 DY T A

HATHE — T AN AR REB WG BRAER R ME . ez T i o A vt 545
27 L R a BT R, i a; R KRS

max(a,, a,, as, ay, as, G, A7, Ag, Ag, A0, A11, A12, A3, A14) G15)
EANRIERFERE T HEE, WAL a, - a, P, EH KK, REMTF—4%a,

BEATHCRL, BN EORMEGL FFHECR A, oo » HBIHB e R — . BT BAREEER R
16— W5 2B AR AN OB, HLBI A 070 (0 85 R AL P 5 K A gt e B A ) de K
H. AUWTEMTRER:

max{max(ay, a,, az, as, as) , max(as, as, ag, as, a1o) , Max(ay, a1, a3, A4, Ay5)}



MR ANFIE K, FEANE AR KA, S5 A /N8 3 IR s OR AR e R 2 AT
ZORI &S

AR & A Tt S e ME
min(ay, a,, as, Ay, as, A, 7, Ag, Ag, A19, A11, A12, A13, 14, A1)
= min{min(ay, a;, as, a,, as), min(as, as, as, as, azo) , Min(ayy, a1z, 13, a14, a15)}

gR BT A8 A QE ST DR 5 sRAS Bl (0 8 A K AL P05 A S5 A TY IR A
KA EME . T HANG R (072, WEREAE), AZAATHEENE? T R F1 o [ml %

A )



B2E

B AAYHE

B, ENARMNEABRERES MR (E. TES, R EMH T a8 im
iR OBEUE S AREO, B AT St E.

B 7 IEARBES R, T IR R ZO SEAME & (B, AS 55380 LA P A 1] FRLEAT TR
ANFIE: FEATT ZZ AR BR B n-17 B8 70 A 55 bR v 22 1 0C 2R fn e 2

A FE ) U AT RO R S G R, R

YD B e UK K AR T S Bl A RO & £ A A ik RS
BRI OB A 75 2 5 A 1/0 A E% 5 58, RIS 5 2 PE B I 18] BV A€
o MARgtRALRE LRXR, RitEDRNGHE, A 5 oS gt &
PN CER
o BUUTHFERRHRICE Z g0t & 0 THEE AR NER T, FEHE S
R IEW] R E M GE i, REs b S Bm BT rh e R AR T B 0 TR

2.1 BESKITE

gt R NS e RERAMIEN SR, R2RAITRE LS.
X FRE R BAEEAX, Xy, -, X HEEGETH R A E WT .

1. ¥ (Mean)

X =

S|r

n
2%
i=1

PR A3 et DR R T P



2. 5% (Sample Variance)

3. FRfEE (Standard Deviation)

n
1 _
Sn—jn_1§}&—XP
i=1

FRUEZAERUE EAE T 07 ZH0TT1J7, EAITARR AR R e A U A s e () . bt
Z B 5 K E A

4. TEEY (Coefficient of Variation, CV)
Sn
X
PEZEFBERILLERCA R R B — N LENNE, FRZ)mEE A ook .

5. frfEi= (Standard Error)

FRAE LRI FRE AR (bR 22 R DLRE AN B T 07 TH 5545 21 10 « AR v R AR A il R A A S 500
AR IR

6. kKMESEE (Moment)

— B R M

7. kMieiy4E (Central Moment)

1 n
= =Dt
ni:l

R R E SCRT R, — B A ESE T 0,
N H A e AT AR EEE A B 0 A7 TR

8. 1RE (Skewness)

ﬁ;m—W



3
n 2

> - %y

i=1

i P52 2 YA 20 i 5 o Rk (A o DR T R AR B, e B2 R0 05 35 22 MU Hs te
BOYHG W RBUNT 05 A MR ELB Y B RS R B0 0.

9. I&E (Kurtosis)

e P2 RT DA R AR 08l 2 A T A AR X IR 25 70 A I BESEAE L

o % Kurtosis=0, N5 1EZ&7 A0 K BEZEFEE A [H .
o % Kurtosis>0, NI EGIEZS 7047 1Ryl SN BEly, RN R T,
o 47 Kurtosis<0, L IEZ 4040 i m i B4 T2, RIONTTiE,

F: MRREDSSH , BARERN O, BEHNA O,

2.1.1 BEARFERMABRA n-1

giit ERRRERERE Y B BE n-1, RIAEREARDT Z RS T AT 22, RV A E CRIREAS
U5 R B TT Z T A T o

A LA HE T RTE A AT
BRI BHME AT ZZ 70 5 e ?, I EENLII N M EAR X, Xo,eee Xy U

E(X;)) = u, D(X;) = E([X; — E(Xi)]z) =o?

FRASE E =2 X, #
n i=1

E(X) =E (%i&) = %z": E(X) = %iu =u

i=1

RIREAS S48 S B AR 48 i ARG 1
BNk, BRATHES A EE F A REX)MEXE), KRG, iHETZEL Wit
SFREATT ZDX), FATA I F AL

D(X) = E(IX — E(X)]?) = E(X? - 2XE(X) + E(X)?) = E(X?) - E(X)? = E(X?) — p*


http://www.dutor.net/index.php/2009/10/sample-variance/�

n

D(X) = D(%zn: Xi> = %D (i Xi> = %i D(X) = %z o2 = %2
i=1 i

i=1 i=1 i=1

T B AN u A R, BT DAA s P A AR S, BRATTaT BAAS 21
_ o’
E(X?) —u* = o
Elll
_ o2
E(Xz) = 7 + ,uz
IR, BATKEEX?), HHTHEHSETHA
E(X?) = E([X; — E(XD]? + 2X,E(X;)) — E(X))?)
= E([X; — E(X)]* + 2X;u — p?)
= E([X; — E(X))]?) + 2uE(X;) — p?
=02 +2pu-p—p’
= g2 4 2

(P T S AR gz = O 4 2 MEQP) = 0% +42, A
n



= AE

Xf) —-2-nE(X?») + nE()?z)}

n
i=1

-1 ZE(XiZ)—nE()?Z)}

i=1

n 2

1
=— Z(UZ‘FMZ)—"(%"‘MZ)}

i=1

= — (@ + 1)~ (> + 1)

AR, BT o ) [~ RIS Rt i B T R

PO A E R Bin — 1,
AT AT DA T3 — AN BERERME “BRUA n-170 X HGIH (B g (FRE. 4k
G, FEITREE) PHIMRRE

¥AFZE (Sample Variance)

n
1 _
Sp=—— ) (= X)?
n—1 £

PATERBIREATT ZRI B n — 1, FRZ NSERIE #HE (degree of freedom), HARBEAIT:

o An A, efTEW LA B, B TA AT T AT ESME, FTEAn - 14
GRS
* MSIHIE AR, Bl n M, —X, X, — X, -, X, — XEPPIRAG 2R,

B M MR ) (=B = 0, HOEEHE U - 1
i=1




cHRAEX RN DB L W R R A R R K

D) ey o HARAERIFAEA = (a) B An — 1.

i=1 j=1

212 BESIHEHREEZNXR

BT AR EZRS, MR 3. Anvl 22 F R Wi BB A S i (B F2RE . (HIRAT%
HEARMMS, S¥EME L MREERTEREN, 26 20 MR EEE? MHZE 2 Mrdt =2l
BRIV, BEEZNEEE, BB 20?7 MR ELNREESER? P e
Hiy [l AT BE 11

1. #tEkEX (Chebyshev) FEIE

T S8k > 1, SHEMENTEMIREZRFEALSE, SHA SRR EGIEDN:

1=

St SEEAAZERTEEET M RMEZRREARSEE, (SRR R HGIA R
1

k2
NI A LA B AR B R fELREAT Ui P

o SBMEMENT 2 MrHEENFEALEE, B H E 0N SR 3/4.
o SBMEMENT 3 MrHEE MFEALEE, B H R SEU 8/9.
o SIEMZENT 4 MrAEZRREALEE, B H =R S H 15/16.

o SIMEAIZENT K ADFREZRIREARRER, HH B0 PR R 1 - 1/k

Nz LM

f5) 1: B A PPN R 500 g6, ArdEZERN 30 o, MIFRATAT DA H AR B A 20
15/16x100% = 93.75% MM TE (380, 620) Ju[E N, RIfES5¥MH (500 6) MHZENT 4 A5
HEZ (30 ) MYEHE .

f5) 2: Fh B BSFHEM N 500 o, FREZEDN 20 g, WFRATRT LA HEE @ R B 2
24/25x100% = 96%HIEME (400, 600) JE[E P, RIFfELIME (500 jo) FHZE/NT 5 MrifEzE
(20 J0) VG,

5 3: A 90 A= 100 43-#15iK, P52 80 7, brdEZE2 10 47, "R H4L: 5F
M (80 40 )AHZE 3ANFRHEZE(10 43O A L, BIfS 0 AN it 50 73 N, # H 52 490 x 1/9 = 101>,

B E R (Chebyshev) 583 i R [ 4 ATl kR, SRR EHE, LT



UEW, A B RETE Bh i IR PR AR S b R
2. BEEX (Chebyshev) T&ER
WA BXAE A IRIMEECO R ZD(X), WA TEEe >0, H
D(X)

g2

P{IX —E(X)le}

Be = k-/DX), BNYDX)AbrHER, eBAkEIRHER, RN LA, WA

D(X) 1
P{IX —E)| < k- DO} - ———— =1-—
{ } (k-D@®)) k

IXFEFIERH T # L& 5% (Chebyshev) &,

WA NIESEEEN: #HE K (Chebyshev) 5 FE H AL FAli 2 75 K 7 42

BB W BT SFEER—ANESk > 1, WOAXMEBETEE AN 3 My-1, 0, 1},
HHA R

P{X = —1}

T 2k?

1

P{X=O}=1_F
1
P{X=1}=m

WX HIEMER O, bRiEZEANL/ ko FEEESME/NT R MRAEZRRERE W, BIXA(-1, 1), A&H 0,
1M 0 T S BE L — 1/k? . X ULEABLLEE K (Chebyshev) & 45 H 114 7 CANBE TG T

2.1.3 FHITELR

FEATIA G BUF ST, BAVERIEAE AP L H MBI R R

A TR A BT, TR R S VR SR B, DL, AR
HERREGE, 7 R B



Jets ) (X — 0P xSttt

Z(x —X)= Z(XZ—ZXX+X2)

ZXZ—ZXZX +ZX2

ZXZ—ZX nX + nk?

ZXZ—nX2

seftygik i 3 AR ) XF | B, WA, x 3 /M RAR AT DU R R B,
i=1

SRR LR T ) (G- D2
S A me(X X)3?FHZ(X D R ? AT S S

Z(X X2 = Z(X3 —3X7X + 3X,X2 - X%)

n

ZX3—3ZX2X+3ZXX Z)?3
i= 1

i=1

= ZX? - 3;?2;(; + 3)?ZZXL- — n¥?
i=1 i=1 i=1

n n
=ZX?—3XZX§+3X2-n)?—n)?3

i=1 i=1

n n
=ZX?—3XZX§+2nX3

i=1 i=1

AU HE T



n n

X, —X)* = (X4 AX2X + 6X7X? — 4X, X3+ X*)
L

i=1
ZX‘* 4ZX3X+6ZX2X2 4ZXX3+ZX4
ZX‘* 4XZX3+6XZZX2 4X3ZX +nX*
:ZW—ME}%AWZW—H&M+M4
i=1 i=1 i=1
n n n
- ZX{* —4)?2)(? + 6)?22)(3 — 3nX*
i=1 i=1 i=1

RPN PETN AR S it G k- €/ P i A A N TR e

1 n n n n
‘=—Z ng, ZX??FHZX{*
n i=1 i=1 i=1 i=1

AT

;(Xi - X2, ;(Xi — X3 F ;(Xi — Xy

A7 ERESER, FATAT DR ERAEE R B —m B, AR
B, BREASTINEL, B SR AR R A A

o TERFAMEN T, KB A& REEE AN S R R m), JATH TR Sl —A
B, EIFERERETRE.

o XTORIUAEL , 75 B IR 2 /N, 73 A8 4 AN RN TH R s, AT SEIFAT 715
AT EAT SR BIRA RS, BTG, X THEYSREZ0EL T, EFRFICAT
REPRBEAT o BUHEEIAN SFI7 AN SET7 A0S DY M By v AN S AE i BRI
AR, TEFREE B OB BT He T B A HOE AT R B

i bRTIA, BALEREE A BRI, PR, LTS RO AWE N EARE, KE

115y HcN: ny sum. sum2. sum3. sum4, Hf

n

sum = ZXi

i=1



n
sum4 = z Xt
i=1

THAREN 2, HiX 5 MNEAETHE BTG ZE80E N ES T E.
1. HEARH
count=n

2. ¥ (Mean)

n
_ 1 sum
T
n n

i=1

F: BINETHHRSAI EXN—MIREF

sum=nX

3. AZ (Variance)

1+ 1 (< 1
S,%zn_lz(Xi—)?)Z =n_1<ZXi2—n)?2>=n_1(sum2—sum')?)
i=1

i=1

4. ¥RfEZE (Standard Deviation)

n

1 _
1Z(Xi — X)? =+/variance

Sp = —

i=1

5. TR EH (Coefficient of Variation, CV)

S, standardDeviation

? mean
6. frfEI= (Standard Error)

n
n—1« i
i=1

standardDeviation

Vn - Vn

7. 2 ESRE (Moment2)




8. 3IMESE (Moment3)

9. AMESE (Momentd)

10. 2 il 4B (Central Moment2)
n n
1 _ 1 _ 1 _
—Z(Xi -X)?= —<z X — nXZ) = —(sum2 — sum - X)
ne "\ n
11. 3 BrAulE (Central Moment3)
n n n
1 _ 1 _ _ 1 _ _
EZ(Xi -X)3= E(ZX? - 3X§:Xi2 + 2nX3> = E(sum3 —3X-sum2 + 2 - sum - X?)
=1 im1 i=1

12. 4 frhil %8 (Central Moment4)
1 n 1 n n n
Y -Br== ) X} —4X ) XP+6X2 ) X2 —3nX*
n n
i=1 i=1 i=1 i=1

1 _ _ _
=E(sum4—4X-sum3+6X2-sum2—3-sum-X2)

13. HA{RE (Skewness)

ﬁZ(Xi—XP_ %Z(Xi—)?f _%Z(Xi—ff

3

Eﬁim—mz

i=1

3

G

3
n 2

3
> - %7

i=1

n

> - %y

i=1

centralMoment3
- rantralMamant? « «/rantralMamant?




14. H=XKIEE (Kurtosis)

n n n
_ 1 _ 1 _
NP =3 o - n > -0
n n
i=1 i=1 i=1
3= —3= -3
n 2 n 2 n 2
Y2 V)2 1 2
D=5 =IDNCEDY BN
i=1 i=1 i=1
centralMoment4 -3

 rentralMament? - cantralMameant?

R, BATEHL T R, RS T 14 ME SR

2.1.4 RBxE|

B, SRR 4 KA.

n n n n
sum=ZXi, sum2=ZXi2, sum3=ZXi3, sum4=ZXi4
i=1 i=1 i=1 i=1

XFamARS, SRR E B, FEIL AR, AR RRANE R,
KFRATFERIn. sum. sum2. sum3 1 sum4, AR, EEEMMEnT L, TS
FF 1) 26 % calculate(MeasureCalculator me) sl /& F T VE St R 1 .

2% Java ARG :

public class MeasureCalculator {

public long count;
public double sum;
public double sum2;
public double sum3;
public double sum4;

public MeasureCalculator() {

count = O;
sum = 0.0;
sum2 = 0.0;
sum3 = 0.0;

sum4 = 0.0;



count = O;

public void calculate(double d) {
sum += d;
sum2 += d * d;
sum3 +=d * d * d;
sum4 +=d *d *d * d;

count++;

public void calculate(MeasureCalculator mc) {
this.sum += mc.sum;
this.sum2 += mc.sum2;
this.sum3 += mc.sum3;
this.sum4 += mc.sumé4;

this.count += mc.count;

}

A1 5 AR, HiAT DA AT HE T A A TR 14 Bttt R, 255 Java AR I0T

mean = sum / count;

if (1 == count) {
variance = 0.0;
} else {

variance = (sum2 - mean * sum) / (count - 1);

standardDeviation = Math.sqrt(variance);
cv = standardDeviation / mean;

standardError = standardDeviation / Math.sqrt(count);

moment2 sum2 / count;

moment3 = sum3 / count;

moment4 = sum4 / count;

centralMoment2 = (sum2 - mean * sum) / count;
centralMoment3 = (sum3 - 3 * sum2 * mean + 2 * sum * mean * mean) / count;
centralMoment4 = (sum4 - 4 * sum3 * mean + 6 * sum2 * mean * mean - 3 * sum

* mean * mean * mean) / count;

skewness = centralMoment3 / (centralMoment2 * Math.sqrt(centralMoment2));



kurtosis = centralMoment4 / (centralMoment2 * centralMoment2) - 3;

2.2 MBSRITE

fE—HEE S, HREYE R BI—), AREdERE H I 2 XK, BATRREANEE B IR A
S5 (Frequency).

— A LR 2 U AL (Mode), G R HE IR TR0 22 O P ECE A B,
DB A fge N T AR A o

PG B R S SR B ik S, R ES R ITA I N4 7, FRESS LT —
LB, WRRIE N A TEBR EE AT, m&HUTEES HITA Rk NI

PR L) — O BRI

(1 @A RR CBEMT: B a2 o e .

(2) BEEC—ANEE, I %A 75 70X B

D EHAAAE, REDS MR BIEAE, R TH i BUE RSN 1.

2) EAEAE, MK ZEHE BTG B0 S b, IEWIaa L B BuUE o 1.
(3) EHILAHIRR A GIE, MERE (2) BARSHRE.

(4) fi X 822 R Bl Ao

F: LENEEFEREBHNZRARENEE , ENHTETET K.

X RS S, R BUsE R R 5 S A e s

(L FHa e, SRS h— MR RS, BTSN RUR RSk Sl i Hash B 4K
B 58 e BLIZAFORIE BIMIRANTC ST

(RPN 8815 A4 B DB 91 BOR 22102, R — A0 S 7
(3) H AN 0 20t O SRR 5 8 LB A — 2, WA T A KO SR 58
5

I o

E: ERXANEER  Hash BBWERAFEEEE RIETHEFNBER2IEB-—NMNLETR,

MBNLETRFEZELENFTRREN M B L LRIEGE ., MapReduce RIEEX P AYHREG]F

wordcount i 2 Fl B9 IX fh B 48,

FESERRM T, ANTTOREEAEUS B IR AR AR A R B s R ER LN, RSN
N o BERTIZPERINE DL, FATETE S A Sk, e SRR BUEX MR AR (BN



1000 = 10000, Ar AN A it i Hod A, AT R RTHEE, IR T DAGRAIE FRAT 145 2118 Lk
ANF N B IR S R, T HAF BRI . BE N R AN B

o KRB, RHEEE R AR RS T K e A S
o LR RIS R, 52BN RBUEE RIS B

R BB, RRASTHE S A A R IR SO Bk, PRI .
(L @R RR (BEWI: BlREm 2 e, BERNAE.
(2) BN, AT o 2 15 A L R

D EAAE, KRB BER R AEER A B, IR R BrER i 1.

2) HAEAE, MSEHIWT & h BA B A BUR 5 R TR AR

@O #FAT, Wz PG 2O R, FFPIR I R HUED 1

@ HRTEEET, WA 20 58 s M g it BOZIBH, E&BERIZE (4) 2,
Wtk oRHERE, TIEE.

(3) FHIEAEHRBAT G, WEERIEE (2) Dakaik.
(4) fy o IR B Mg, sl AR, Bk,

FEH BB A MR AR RS R E “HEINER, TEET, WEAREA
SR — 55 B, BRSSO B TR, — BRI R b A A 4
RIANEOR T A&, WSZEME 5

2% Java AUTSUNT

public class FrequencyCalculator {

private final int capacity;

private TreeMap<Object, Long> treeMap = new TreeMap<Object, Long>():

public FrequencyCalculator() {
this.capacity = 1000;

public FrequencyCalculator(int capacity) {

this.capacity = capacity;

public Object getMode() {
if (null !'= treeMap) {
Object mode = null;
long modeCount = 0O;
Iterator<Entry<Object, Long>> it = treeMap.entrySet().iterator();
while (it.hasNext()) {
Entry<Object, Long> e = it.next();



if (modeCount < e.getValue()-longvalue()) {
mode = e.getKey();
modeCount = e.getValue().-longValue(Q);

}
return mode;
} else {
throw new RuntimeException("FREITHENEN" + capacity + ", ZFEF
BETHERE ')
}

public void calc(Object obj) {
if (null !'= treeMap) {
if (treeMap.containsKey(obj)) {
treeMap.put(obj, treeMap.get(obj) + 1);
} else {
if (treeMap.size() > this.capacity) { //Too many different items!
treeMap = null;

3
treeMap.put(obj, new Long(1));

public void calc(double d) {
calc(new Double(d));

public void calc(long k) {
calc(new Long(k));

public void calc(int k) {
calc(new Integer(k));

public void calc(boolean b) {

calc(new Boolean(b));

public void calc(FrequencyCalculator freq2) {
if (null !'= treeMap) {
I terator<Entry<Object, Long>> it = freg2.treeMap.entrySet(). iterator(Q);



while (it.hasNext()) {

Entry<Object, Long> e = it.next();

Object obj = e.getkKey();

if (null !'= treeMap) {
if (treeMap.containskey(obj)) {

treeMap.put(obj, treeMap.get(obj) + e.getValue().longValue());
} else {
if (treeMap.size() > this.capacity) { //Too many different items!

treeMap = null;

}
treeMap.put(obj, e.getValue().longValue());
}
} else {
break;
}
}
}
}
@Override

public String toString() {
jJava.io.CharArrayWriter cw = new java.io.CharArrayWriter();
jJava.io.PrintWriter pw = new java.io.PrintWriter(cw, true);
if (null !'= treeMap) {
pw.printIn(""&%F" + treeMap.size(Q) + "MNFRETE:");
Iterator<Entry<Object, Long>> it = treeMap.entrySet().iterator();
while (it.hasNext()) {
Entry<Object, Long> e = it.next();
pw.print(e.getkey());
pw.print(” : ");
pw.println(e.getValue());
}
pw.printInC'&# : " + getMode());
} else {
pw.printinC'FTEITENBEI" + capacity);
}

return cw.toString(Q;

E: EAFREER public void calc(FrequencyCalculator freq2) TAARZE — L B £IPitET R

R SIEE B o
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public static void main(String[] args) throws Exception {
double[] data = new double[]{1-2, 1.2, 3,5, 7,4, 9,9, 9, 10.5, 98, 1000006} ;
calcFrequency(data, 1000);

FrequencyCalculator fsi = new FrequencyCalculator(100);
for (double d : data) {
fsi.calc(d);
}
System.out.printin(fsi);
FrequencyCalculator fsi2 = new FrequencyCalculator(100);
for (double d : data) {
fsi2.calc(d + 2);
}
fsi.calc(fsi2);
System.out.printin(fsi);
}
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100.0 : 1
1000006.0 :- 1
1000008.0 :- 1

RE: 9.0
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public void calcOrderStatistics(double[] data) {
int small_k = 3;
int large_k = 3;
PriorityQueue<Double> priQueue_s

= new PriorityQueue<Double>(small_k + 1, new DoubleComparator(-1));

PriorityQueue<Double> priQueue_l

= new PriorityQueue<Double>(large_k + 1, new DoubleComparator(l));

for (double d : data) {

if (priQueue_l._size() < large_k) {
priQueue_I_add(d);

} else {
priQueue_I_add(d);
priQueue_I.poll1(Q);

}

if (priQueue_s.size() < small_k) {
priQueue_s.add(d);

} else {
priQueue_s.add(d);
priQueue_s.poll();

int large = priQueue_Il.size();

int small = priQueue_s.size();



double[] kLargeReal = new double[large];
double[] kSmallReal = new double[small];

for (int i1 = 0; 1 < small; i++) {

kSmal IReal [small i - 1] = priQueue_s.poll();
}
for (int i1 = 0; 1 < large; i++) {

kLargeReal[large - i - 1] = priQueue_Il.poll();

double min = kSmallReal[0];
double max = kLargeReal[0];

double range = max - min;

System.out.print("Min : ');
System.out.printin(min);
System.out.print("Max : ");
System.out.printin(max);
System.out.print(*'Range: ");
System.out.printin(range);
System.out.printin();
System.out.printIin(""Top " + kLargeReal.length + " Values:");
for (double d : kLargeReal) {
System.out.printin(d);
}
System.out.printin();
System.out.printin(*’Bottom " + kSmallReal.length + " Values:™);
for (double d : kSmallReal) {
System.out.printin(d);

class DoubleComparator implements Comparator {
int sortkey = 1;
DoubleComparator(int sortKey) {

this.sortkey = sortKey;

public int compare(Object 0l, Object 02) {
return (sortkKey) * (((Double) ol).compareTo((Double) 02));
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public class Quantile {
public final Class dataType;

public final int q;
public Object[] items = null;

/***

* FEEEEK

* @param q DN, BHEE g-2 1K
* @param dataType iEHRH

*/

Quantile(int q, Class dataType) {
this.q = q;
this.dataType = dataType;
this.items = new Object[qg + 1];

public Object getQuantile(int k) {
if(k<0|]] k>0q9) {
throw new RuntimeException();

}

return items[k];

public static Quantile fromFreqSet(int g, Class dataType, TreeMap<Object,
Long> freq) {
Quantile qtl = new Quantile(q, dataType);
long n = 0;



long[] cntScan = new long[freq.size()];
Object[] item = new Object[freq.size(Q)];
int k = 0;
Iterator<Entry<Object, Long>> it = freq.entrySet().iterator();
while (it.hasNext()) {
Entry<Object, Long> e = it.next();
item[k] = e.getkey();
n += e.getValue().longValue();
cntScan[k] = n - 1;

k++;
}
if (n<=0) {

throw new RuntimeException();
}

double t = 0.0;

for (int 1 = 0; i <= q; i++) {
t=1.0*1i/ q;
if (t <0.0) {
qtl.items[i] = item[0];
} else if (€t >= 1.0) {

qtl.items[i] = item[item.length - 1];

} else {
qtl.items[i] = item[getltemlndex(cntScan, (int) ((n - 1) * t))];
}
}
return qtl;

private static int getltemlndex(long[] cntScan, long k) {

int low = 0;
int high = cntScan.length - 1;
int cur;
if (k > cntScan[high]) {

throw new RuntimeException();
}
if (k <= cntScan[0]) {

return 0O;
}
while (low < high - 1) {

cur = (low + high) 7/ 2;

if (k <= cntScan[cur]) {

high = cur;
} else {



low = cur;

s
ks
return high;
s
@Override

public String toString() {
Java.io.CharArrayWriter cw = new java.io.CharArrayWriter();
Java.io.PrintWriter pw = new java.io.PrintWriter(cw, true);
for (int 1 = 0; 1 <= q; i++) {
pw.printin(i + "-th element of * + q + "-Quantile : " + items[i]);
}

return cw.toString(Q);

public String _ repr__ Q {
return toString(Q);
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FRNmAARIFEAE B L XEE IR IR 2SS Xinterval 7R B E. 40
Java fCRBUI T .

import java.math.BigDecimal;

import java.math.Biglnteger;

public class XiInterval implements Cloneable {

private final static int DefaultMagnitude = 1000;
private long start;

private BigDecimal step;

private int n;

private long[] count = null;

private int magnitude; // magnitude < n <= 10 * magnitude

private XInterval (long start, BigDecimal step, long[] count, int magnitude)



if ((10 * (long) magnitude > Integer .MAX_VALUE) || (magnitude < 1)) {
throw new RuntimeException();

} else {
this.magnitude = magnitude;

}

this._start = start;

this._step = step;

this.n = count.length;

this.count = count;

@Override

public Object clone() throws CloneNotSupportedException {
XInterval sd = (XInterval) super.clone();
sd.count = this.count.clone();

return sd;

public double getLeftBound() {
return BigDecimal.valueOf(start) .multiply(step).doubleValue();

public double getStep() {
return this.step.doubleValue();

public long[] getCount() {

return this.count.clone();

@Override
public String toString() {
StringBuilder sbd = new StringBuilder();
sbd.append(*'start="" + start + ', step=""+step + ", n="+n+ ", magnitude=""
+ magnitude + "\n");
for (int 1 = 0; 1 < n; i++) {
sbd.append('count["” + & + "] = " + count[i] + '"\n");
}
return sbd.toString(Q);

public void countValue(double val) {

while (ThasValidlntervalVal(val)) {
upgrade();



}
long k = tolntervalVal(val);

if ((k >= start) && (k < start + n)) {
// val EXHERA
count[(int) (k - start)]++;
return;
} else {
// val FEXARN , FEEHRRITXE DX
long min = start;
long max = start + n;
if (k < start) {
min = k;
} else {

max = k + 1;

upgrade(min, max);

long kk = tolntervalVal(val);
count[(int) (kk - start)]++;

return;

public void countValue(double[] vals) {
if (null == vals || vals.length == 0) {

return;

double minval = vals[0];
double maxVval = vals[0];
for (int 1 = 0; i < vals.length; i++) {
if (minval > vals[i]) {
minVal = vals[i];
}
if (maxval < vals[i]) {

maxVal = vals[i];

while (ThasValidlntervalvVal(minval)) {

upgrade();

}
while (ThasValidlntervalVal(maxVal)) {



upgrade();

long min = tolntervalVal(minval);
long max = tolntervalVal(maxval);
if ((min >= start) && (max < start + n)) {
// val ZEXERA
for (int 1 = 0; i < vals.length; i++) {
long k = tolntervalVval(vals[i]);
count[(int) (k - start)]++;
}
return;
} else {
// val FEXARN , FEEHRRITXE DX
Math_min(min, start);

min

Math.max(max + 1, start + n);

3
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upgrade(min, max);

for (int 1 = 0; i < vals.length; i++) {
long k = tolntervalVval(vals[i]);
count[(int) (k - start)]++;

}

return;

private void upgrade() {
this.step = this.step.multiply(new BigDecimal (10));
long startNew = dividelnt(start, 10);
long endNew = dividelnt(start + n + 9, 10);
int nNew = (int) (endNew - startNew);
long[] countNew = new long[nNew];
for (int 1 = 0; 1 < n; i++) {
countNew[(int) ((i + start) / 10 - startNew)] += count[i];
}
this.start = startNew;
this.n = nNew;

this.count = countNew;

private void upgrade(long min, long max) {

long scale = getScale4Upgrade(min, max);



this.step = this.step.multiply(new BigDecimal (scale));
long startNew = dividelnt(min, scale);
long endNew = dividelnt(max + scale - 1, scale);
int nNew = (int) (endNew - startNew);
long[] countNew = new long[nNew];
for (int 1 = 0; 1 < n; i++) {
countNew[(int) ((i + start) / scale - startNew)] += count[i];
}
this.start = startNew;
this.n = nNew;

this.count = countNew;

private long getScale4Upgrade(long min, long max) {
if (min > max) {

throw new RuntimeException();

}

long scale = 1;
int i = 0;

long k = 0;

long start = 0;
long end = 0;
for (; 1 < 20; i++) {
start = dividelnt(min, scale);
end = dividelnt(max + scale - 1, scale);
k = end - start;
if (k <= this.magnitude * 10) {
break;
}
scale = scale * 10;

}

return scale;

private long dividelnt(long k, long m) {

if (k >=0) {
return k /7 m;
} else {

return (k - m + 1) / m;

private static Biglnteger getintervalValBD(double val, BigDecimal stepBD)



BigDecimal valBD = new BigDecimal (val);
Biglnteger kBD = valBD.divide(stepBD).toBiglnteger();
if (valBD.subtract(stepBD.multiply(new BigDecimal (kBD))).signum() < 0)

kBD = kBD.subtract(Biglnteger.ONE);

T
return kBD;

private boolean hasValidlntervalVal(double val) {
Biglnteger k = getlntervalValBD(val, this.step);
return Biglnteger.valueOf(k.longValue()) .subtract(k).signum() == 0;

private long tolntervalVal (double val) {
Biglnteger k = getlntervalValBD(val, this.step);
if (Biglnteger.valueOf(k.longValue()) -subtract(k).signum() !'= 0) {
/7 BRERK

throw new RuntimeException();

}
return k.longValue(Q);

public static XInterval createXlnterval(double[] vals) {

return createXInterval(vals, XlInterval.DefaultMagnitude);

public static XiInterval createXlnterval(double[] vals, int magnitude) {
if (null == vals || vals.length == 1) {

throw new RuntimeException();

double minval = vals[0];
double maxval = vals[0];
for (int 1 = 0; i1 < vals.length; i++) {
if (minval > vals[i]) {
minVal = vals[i];
}
if (maxval < vals[i]) {

maxVal = vals[i];

}

XInterval xi = getEmptylnterval(minvVal, maxVal, magnitude);



xi.countValue(vals);

return Xxi;

public static XiInterval getEmptylnterval(double min, double max) {

return getEmptylnterval(min, max, XlInterval_.DefaultMagnitude);

public static XlInterval getEmptylnterval(double min, double max, iInt

magnitude) {
if (Double.NEGATIVE_INFINITY < min && min <= max && max <
Double _POSITIVE_INFINITY) {
int k = -300; //double XHENF/NEE
if (0 !'= min && 0 = max) {
int k1 = (int) Math.loglO(Math.abs(min) + Math.abs(max));
k = Math.max(k, k1 - 19); //long EHEKXRY 19 NEHRHF

if (min = max) {
int k2 = (int) (Math.loglO(max - min) - Math.logl0 (magnitude));
k = Math.max(k, k2);

}
BigDecimal stepBD = new BigDecimal(1);
if (k>1) {
stepBD = BigDecimal .TEN.pow(k - 1);
} else if (k <= 0) {
stepBD = new BigDecimal (1) .divide(BigDecimal .TEN.pow(1 - Kk));

return new XlInterval(getintervalValBD(min, stepBD).longValue(),
stepBD, new long[]{0}, magnitude);

} else {

throw new RuntimeException();

public static XInterval mergeXlnterval (XInterval ia, XInterval ib) throws

CloneNotSupportedException {
if (ia.magnitude = ib.magnitude) {
throw new RuntimeException(*'Two merge Xlnterval must have same magnitude!™);

}

XInterval x = null;



XInterval y = null;

if (ia.step.subtract(ib.step).signum() > 0) {

x = (XInterval) ia.clone();

y = (XInterval) ib.clone(Q);
} else {

x = (XInterval) ib.clone(Q);

y = (XInterval) ia.clone(Q);

while (x.step.subtract(y.step).signum() > 0) {
y-upgrade();

long min = Math.min(x.start, y.start);

long max = Math.max(x.start + x.n, y.start + y.n);

X.upgrade(min, max);

y.upgrade(min, max);
for (int 1 = 0; 1 < x.n; i++) {

x.count[i] += y.count[i];

return Xx;
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public class IntervalDateCalculator implements Cloneable {

public static final long[] stepDate = new long[]1{
1,771 millisecond
10,
10 * 10,
10 * 10 * 10, // 1 sec
10 * 10 * 10 * 10,

10 * 10 * 10 * 10 * 6,//1 min

10 * 10 * 10 * 10 * 6 * 10,

10 * 10 * 10 * 10 * 6 * 10 * 3,//half an hour

10 * 10 * 10 * 10 * 6 * 10 * 3 * 2,//1 hour

10 * 10 * 10 * 10 * 6 * 10 * 3 * 2 * 6,

10 * 10 * 10 * 10 * 6 * 10 * 3 * 2 * 6 * 2,//half a day

10 * 10 * 10 * 10 * 6 * 10 * 3 * 2 * 6 * 2 * 2,//1 day

10 * 10 * 10 * 10 * 6 * 10 * 3 * 2 * 6 * 2 * 2 * 10,//10 day

10 * 10 * 10 * 10 * 6 * 10 * 3 * 2 * 6 * 2 * 2 * 100,//100 day
10 * 10 * 10 * 10 * 6 * 10 * 3 * 2 * 6 * 2 * 2 * 1000,//1000 day



10 * 10 * 10 * 10 * 6 * 10 * 3 * 2 * 6 * 2 * 2 * 10000,//10000 day
10 * 10 * 10 * 10 * 6 * 10 * 3 * 2 * 6 * 2 * 2 * 100000,//100000 day
3

private final static int DefaultMagnitude

1000;
long start;

long step;

int n;

long[] count = null;

int magnitude; // magnitude < n <= 10 * magnitude

private IntervalDateCalculator(long start, long step, long[] count, int
magnitude) {

if ((10 * (long) magnitude > Integer .MAX_VALUE) || (magnitude < 1)) {
throw new RuntimeException();

} else {
this.magnitude = magnitude;

}

this.start = start;

this.step = step;

this.n = count.length;

this.count = count;

@Override

public Object clone() throws CloneNotSupportedException {
IntervalDateCalculator sd = (IntervalDateCalculator) super.clone();
sd.count = this.count.clone();

return sd;

public long getLeftBound() {

return start * step;

public long getStep() {

return this.step;

public long[] getCount() {

return this.count.clone();

@Override

public String toString() {



StringBuilder sbd = new StringBuilder();
sbd.append(*'start="" + start + ', step=""+step + ", n="+n+ ", magnitude=""
+ magnitude + "\n");
for (int 1 = 0; 1 < n; i++) {
sbd.append('count["” + 1 + "] = " + count[i] + '"\n");
}
return sbd.toString(Q);

public void calculate(long val) {

long k = tolntervalVal(val);

if ((k >= start) && (k < start + n)) {
// val EXHERA
count[(int) (k - start)]++;
return;

} else {
// val FEXARN , FEEHRRITXE DX
long min = start;
long max = start + n;
if (k < start) {

min = k;

} else {

max = k + 1;

upgrade(min, max);

long kk = tolntervalVal(val);
count[(int) (kk - start)]++;

return;

public void calculate(long[] vals) {
if (null == vals || vals.length == 0) {

return;

long minval = vals[0];

vals[0];

for (int 1 = 0; i < vals.length; i++) {
if (minval > vals[i]) {

minvVal = vals[i];

long maxVal



if (maxval < vals[i]) {

maxVal = vals[i];

long min = tolntervalVal(minval);
long max = tolntervalVal(maxval);
if ((min >= start) && (max < start + n)) {
// val EXHERA
for (int 1 = 0; i < vals.length; i++) {
long k = tolntervalVval(vals[i]);
count[(int) (k - start)]++;
}
return;
} else {
// val FEXARN , FEEHRITXE DX
min = Math.min(min, start);
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Math.max(max + 1, start + n);

upgrade(min, max);

for (int 1 = 0; i < vals.length; i++) {
long k = tolntervalVval(vals[i]);
count[(int) (k - start)]++;

}

return;

public void calculate(Date date) {
calculate(date.getTime());

public void calculate(Date[] dates) {
long[] vals = new long[dates.length];
for (int 1 = 0; 1 < dates.length; i++) {
vals[i] = dates[i]-getTime();
}

calculate(vals);

private long getLargerStep() {
for (int 1 = 0; 1 < stepDate.length; i++) {
if (stepDate[i] > this.step) {



return stepDate[i];

}
if (this.step * 10 > this.step) {

return this.step * 10;

} else {
return Long.-MAX_VALUE;

void upgrade() {
long stepNew = getLargerStep();
long scale = stepNew / this.step;
if (scale * this.step != stepNew) {
throw new RuntimeException();
}
long startNew = dividelnt(start, scale);
long endNew = dividelnt(start + n + 9, scale);

subUpgrade(scale, startNew, endNew);

private void upgrade(long min, long max) {
long scale = getScale4Upgrade(min, max);
long startNew = dividelnt(min, scale);
long endNew = dividelnt(max + scale - 1, scale);

subUpgrade(scale, startNew, endNew);

private void subUpgrade(long scale, long startNew, long endNew) {
this.step = this.step * scale;
int nNew = (int) (endNew - startNew);
long[] countNew = new long[nNew];
for (int 1 = 0; 1 < n; i++) {
countNew[(int) (dividelnt(i + start, scale) - startNew)] += count[i];
}
this.start = startNew;
this.n = nNew;

this.count = countNew;

private long getScale4Upgrade(long min, long max) {
if (min > max) {

throw new RuntimeException();



min *= this.step;

max *= this.step;

long s = this.step;

long k = 0;

long start = 0;

long end = 0;

for (int 1 = 0; i < 20; i++) {
start = dividelnt(min, s);
end = dividelnt(max + s - 1, s);
k = end - start;
if (k <= this.magnitude * 10) {

break;

}
s = getlLargerStep();

}

if (s == (s / this._step) * this.step) {
return s / this.step;

} else {

throw new RuntimeException();

private static long dividelnt(long k, long m) {

if (k >=0) {
return k /7 m;
} else {

return (k - m + 1) / m;

private long tolntervalVal(long val) {

return dividelnt(val, this.step);

public static IntervalDateCalculator create(long[] vals) {

return create(vals, IntervalDateCalculator.DefaultMagnitude);

public static IntervalDateCalculator create(long[] vals, int magnitude) {
if (null == vals || vals.length == 1) {

throw new RuntimeException();

long minval = vals[0];



long maxVal = vals[0];
for (int i = 0; i < vals.length; i++) {
if (minval > vals[i]) {
minvVal = vals[i];
}
if (maxval < vals[i]) {

maxVal = vals[i];

}

IntervalDateCalculator xi = getEmptylnterval (minVal, maxVal, magnitude);

xi.calculate(vals);

return Xxi;

public static IntervalDateCalculator getEmptylnterval (long min, long max)

return getEmptyInterval(min, max, IntervalDateCalculator.DefaultMagnitude);

public static IntervalDateCalculator getEmptylnterval (long min, long max,
int magnitude) {
if (Double_NEGATIVE_INFINITY < min && min <= max && max < Double.
POSITIVE_INFINITY) {
long k;
long s = 1;

0;

long start
long end = 0;
for (int 1 = 0; 1 < stepDate.length; i++) {
s = stepDate[i];
start = dividelnt(min, s);
end = dividelnt(max + s - 1, s);
k = end - start;
if (k <= magnitude * 10) {

break;

return new IntervalDateCalculator(dividelnt(min, s), s, new long[]

{0}, magnitude);

} else {

throw new RuntimeException();



public static IntervalDateCalculator merge(lIntervalDateCalculator ia,
IntervalDateCalculator ib) throws CloneNotSupportedException {
ifT (ia.magnitude != ib.magnitude) {
throw new RuntimeException(**'Two merge XInterval must have same magnitude!™);
}
IntervalDateCalculator x = null;
IntervalDateCalculator y = null;
if (ia.step > ib.step) {
X = (IntervalDateCalculator) ia.clone();
y = (IntervalDateCalculator) ib.clone();
} else {

= (IntervalDateCalculator) ib.clone();

X
|

y = (IntervalDateCalculator) ia.clone();

while (x.step > y.step) {
y-upgrade();

long min = Math.min(x.start, y.start);

long max = Math.max(x.start + x.n, y.start + y.n);

X.upgrade(min, max);

y.upgrade(min, max);

for (int 1 = 0; 1 < x.n; i++) {

Xx.count[i] += y.count[i];

return Xx;
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public class EmpiricalCDF {

int n;

double[] f;

double[] x;

publicEmpiricalCDF(SummaryResultColsrc) throws Exception {

if (src.hasFreqQ)) {
initFreq(src.getFrequencyOrderByltem(), src.dataType);
} else {



initlC(src.getintervalCalculator());
}

publicEmpiricalCDF(IntervalCalculatoric) {
initiIC(ic);
}

publicEmpiricalCDF(ArrayList<Entry<Object, Long>>freq, Class dataType) throws
Exception {
initFreq(freq, dataType);
}

private void initiC(IntervalCalculatoric) {
double start = ic.getLeftBound() .doubleValue();
double step = ic.getStep()-doubleValue();
long[] counts = ic.getCount();

this.n = counts.length;

this.f = new double[n];

this.x = new double[n];

double s = 0.0;

for (int 1 = 0; 1 < n; i++) {

s += counts[i];

1] = s;
x[i] = start + step * i;
}
for (int 1 = 0; 1 < n; i++) {
f[i] /= s;
}
}

private void initFreq(ArrayList<Entry<Object, Long>>freq, Class dataType)
throws Exception {
n = freq.size();
this.f = new double[n];
this.x = new double[n];
long count = O;
for (Entry<Object, Long> e : freq) {
count += e.getValue()-longVvalue();
}
double s = 0;

for (int 1 = 0; 1 < n; i++) {

Entry<Object, Long> e = freqg.get(i);
s += e.getValue()-longvalue();



f[i] = Math.min(1.0, s / count);
if (dataType == Double.class) {
X[1] = ((Double) e.getKey()) .doublevValue();
} else if (dataType == Long.class) {
X[i] = ((Long) e.getKey())-.longValue(Q;
} else {

throw new Exception(“Error in datatype of column!'™);

}

public double calculate(double val) {
if (val< x[0]) {
return 0O;
} else if (val>= x[n - 1]) {
return 1;
} else {
int b0 = 0;
int bl =n - 1;
while (1 < bl - b0) {
int m = (b0 + bl) / 2;
if (X[m] >val) {

bl = m;
} else {
b0 = m;
}
}
returnthis.f[b0];

}

publicXYSeriesgetXYSeries() {
XYSeriesxyseries = new XYSeries("Empirical Distribution Function™);
int n = this.f.length;
for (int 1 = 0; 1 < n; i++) {
xyseries.add(this.x[i], this.f[i]);
}

returnxyser ies;

}
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public class ApproximateQuantile {

private final int numQuantile;
private int[] kthindex = null;
private double start;

private double step;

private double min;

private double max;

public ApproximateQuantile(int numQuantile, double startinterval, double
steplnterval, long[] countsinterval) {
this(humQuantile, startinterval, steplnterval, countsinterval,

Double.NaN, Double_NaN);
¥

public ApproximateQuantile(int numQuantile, double startinterval, double
steplnterval, long[] countsinterval, double min, double max) {
this.numQuantile = numQuantile;
this.start = startinterval;
this.step = steplnterval;

this.min = min;



this.max = max;
kthindex = new int[numQuantile + 1];
kthindex[0] = O;

long total 0;

for (int i = 0; 1 < countsinterval._length; i++) {
total += countsinterval[i];
}
double s = total * 1.0 / numQuantile;
long t1 = 0;
long t2 = countsinterval[0];
int k = 1;
int 1dxCounts = 0;
while (idxCounts < countslnterval.length && k <= numQuantile) {
if (tl <=s *k && s * k <= 1t2) {
kthindex[k] = idxCounts;
k++;
} else {
tl += countsinterval[idxCounts];
idxCounts++;
if (idxCounts < countslinterval.length) {
t2 += countsinterval[idxCounts];

} else {

break;

}
while (k <= numQuantile) {
kthindex[k] = countsinterval.length - 1;

k++;

public int getNumQuantile() {

return this.numQuantile;

public double getQuantile(int k) {

if (0 == k && !'Double.isNaN(this.min)) {
return this.min;

} else if (k == numQuantile && !'Double.isNaN(this.max)) {
return this.max;

} else {
double r = this.start + this.step * (kthindex[k] + 0.5);
if (!Double.isNaN(this.max)) {



r = Math.min(this.max, r);

}
if (!Double.isNaN(this.min)) {
r = Math.max(this.min, r);

}

return rj;

public double getError(int k) {
iT ((0 == k & 'Double.isNaN(this.min)) || (k == numQuantile && 'Double.
isNaN(this.max))) {
return 0.0;

} else {
return this.step / 2;

public double getLeftBound(int k) {
if (0 == k && !'Double.isNaN(this.min)) {
return this.min;
} else if (k == numQuantile && !Double.isNaN(this.max)) {
return this.max;
} else {
return this.start + this.step * kthlndex[k];

public double getRightBound(int k) {
if (0 == k && !'Double.isNaN(this.min)) {
return this.min;
} else if (k == numQuantile && !Double.isNaN(this.max)) {
return this.max;
} else {
return this.start + this.step * (kthindex[k] + 1);

public double getLowerLimit() {
if (!Double.isNaN(this.min)) {
return this.min;

} else {

return this.start;



public double getUpperLimit() {
if (!Double.isNaN(this.max)) {

return this.max;

} else {

return this.start + this.step * kthlndex[numQuantile];

@Override
public String toString() {
StringBuilder sbd = new StringBuilder();
sbd.append(*'Approximate ' + this.numQuantile + "-Quantile:\n");
for (int k = 0; k <= numQuantile; k++) {
sbd.append(k + "%\t: " + this.getQuantile(k));
sbd.append("'\t in range [ " + this.getLeftBound(k) + "™ , " +
this.getRightBound(k) + "™ )\n'");
}
return sbd.toString(Q);

}

BT SR 2 AL O B0 100 RO A BES,  FESRBL AT DU I 2 R R FERAS,
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public class ApproximatePercentile {

private final ApproximateQuantile aqt;

public ApproximatePercentile(double startinterval, double steplnterval,
long[] countslinterval) {
this(startinterval, steplnterval, countsinterval, Double.NaN, Double.

NaN) ;

public ApproximatePercentile(double startinterval, double steplnterval,
long[] countsinterval, double min, double max) {
this.aqt = new ApproximateQuantile(100, startinterval, steplnterval,
countsinterval, min, max);

}

public double getPercentile(int k) {
return aqt.getQuantile(k);



public double getError(int k) {
return agt.getError(k);

public double getLeftBound(int k) {
return aqt.getLeftBound(k);

public double getRightBound(int k) {
return aqt.getRightBound(k);

@override
public String toString() {
return this.aqt.toString(Q);
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public class ProbabilityAxis {

int type = -1;
DistributionFuncName funcName = null;
double[] params = null;

IntervalCalculator ic = null;

public ProbabilityAxis(DistributionFuncName funcName, double[] params) {
this.type = 0;
this.funcName = funcName;

this._params = params;

public ProbabilityAxis(IntervalCalculator ic) {
this.type = 1;

this.ic = ic;

public double[] getQuantiles(int n) {
switch (type) {
case 0: {
IDF idf = new IDF(this.funcName, this.params);

double[] vals = new double[n];



for (int 1 = 0; 1 < n; i++) {

vals[i] = idf.calculate((i + 1.0) /7 (n + 1.0));

H

return vals;
s
case 1: {

ApproximateQuantile aq = new ApproximateQuantile(n + 1,
ic.getLeftBound(), ic.getStep(), ic.getCount());

double[] vals = new double[n];

for (int 1 = 0; 1 < n; i++) {

vals[i] = ag.getQuantile(i + 1);

X

return vals;
T
defaul t:

throw new RuntimeException();

public double[] getProbabilities(double[] samples) {
switch (type) {
case 0: {
CDF cdf = new CDF(this.funcName, this.params);
int n = samples.length;
double[] vals = new double[n];
for (int 1 = 0; 1 < n; i++) {

vals[i] = cdf.calculate(samples[i]);

b
return vals;
}
case 1: {
EmpiricalCDF ecdf = new EmpiricalCDF(this.ic);
int n = samples.length;
double[] vals = new double[n];
for (int 1 = 0; 1 < n; i++) {
vals[ i] = ecdf.calculate(samples[i]);
b
return vals;
}
default:

throw new RuntimeException();
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public class ProbabilityPlot {

public static XYSeries PPPlot(ProbabilityAxis xAxis, ProbabilityAxis yAxis,

double[] samples) throws Exception {

int n = samples.length;

double[] xvals = xAxis.getProbabilities(samples);

double[] yvals = yAxis.getProbabilities(samples);

XYSeries xyseries = new XYSeries("'Probability-Probability Series');
for (int 1 = 0; 1 < n; i++) {

xyseries.add(xvals[i], yvals[i]);
}

return xyseries;

public static XYSeries PPPlot(ProbabilityAxis xAxis, ProbabilityAxis yAxis,

int n) throws Exception {

double[] samples = xAxis.getQuantiles(n);

return PPPlot(xAxis, yAxis, samples);

public static XYSeries QQPlot(ProbabilityAxis xAxis, ProbabilityAxis yAxis,

int n) throws Exception {

double[] xvals = xAxis.getQuantiles(n);

double[] yvals = yAxis.getQuantiles(n);

XYSeries xyseries = new XYSeries("'Quantile-Quantile Series™);
for (int 1 = 0; 1 < n; i++) {

xyseries.add(xvals[i], yvals[i]);
}

return xyseries;
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public class SummaryResultCol {

[
* BiERH

*/

public Class dataType;

/***

* 2MBENK , SERRENK,. ZENR. EATFHBENK
*/

public long countTotal;

[

* EREUTESENRENE , THN SRS ITEE 24 NI STE N BIEHTITEN
*/

public long count;

[

* RAENE , APRERAZE

*/

public long countMissValue = 0;

[

~ ZEANY , BRHRAT  BATR—AK

*/

public long countNanValue = 0O;

[

* EHELFHBENK

*/

public long countPositivelnfinity = 0O;
[

* EHATFHBENK

*/

public long countNegativinfinity = 0O;
[

* BRI

*/

public double sum;

[

* BIENF A

*/

public double sum2;

[

* WHRMIL T H

*/

public double sum3;



[
* BARAIER A
*/

public double sum4;

/***
* R/MEF MM NEEZRE
*/

double minDouble;

/***

* RAENNHNEEZRE
*/
double maxDouble;

/***

* MEMNNHNBEEZRE
*/
double rangeDouble;

[
* B/ME

*/

public Object min;

/***

public Object max;

[

* =

*/

public Object range;

[

* 9E

*/

public double mean; // = sum / count
[

* =

*/

public double variance; // = (sum2 - mean * sum) / (count - 1)

/***

* FRAEE

*/

public double standardDeviation; // = sgrt(variance)

/***

* BWRAPW Coefficient of Variation
*/

public double cv; // = standardDeriation / mean



/***
* PR
*/
public double standardError;

/***

* {RE Skewness

*/

public double skewness;
sgrt(centralMoment2) ]

/***

* £ Kurtosis
*/
public double kurtosis;

centralMoment2 ] - 3

/***

* 2MRRE
*/
public double moment2;

/***

* SMERE
*/
public double moment3;

/***

* AMRRLE

*/

public double moment4;

[

* 2 B

*/

public double centralMoment2;
[

* 3L

*/

public double centralMoment3;

* mean * mean ) / count

/***
* 4 BEE
*/

public double centralMoment4;

// = standardDeriation / sqrt(count)

// = centralMoment3 / [ centralMoment2 *

// = centralMoment4 / [ centralMoment2 *

// sum2 / count

// sum3 / count

// = sum4 / count

// = ( sum2 - mean * sum) / count

// = ( sum3 - 3 * sum2 * mean + 2 * sum

// = ( sum4 - 4 * sum3 * mean + 6 * sum2

* mean * mean - 3 * sum * mean * mean * mean ) / count

/***

* BE TopN
*/

public Object[] topltems = null;



/***

* #4E BottomN

*/

public Object[] bottomltems = null;
[

* FHER , ETRBENMRIN , 2UHEHLEES
*/

TreeMap<Object, Long> freq = null;
[

* R, EMBEEFENERT , ATEHIE
*/

private Object mode = null;

[

* BEREHE

*/

HistoData histoData null;

/***
* BEAREREXEY DR XERTENEK
*/

IntervalCalculator itvcalc = null;

SummaryResultCol () {

/***

* FREVAMER

* @return SABEER

* @throws Exception

*/

public TreeMap<Object, Long> getFrequencyMap() throws Exception {
getFreg_Internal();

return this.freq;

/***

* FREURBE ST B SER(E B

*

* @return EBEHFFHMBER
* @throws Exception
*/
public ArrayList<Entry<Object, Long>> getFrequencyOrderByltem() throws
Exception {
getFreg_Internal();



it (null == this.freq) {

return null;

3

return new ArrayList<Entry<Object, Long>>(this.freq.entrySet());
3
/***

* REVETHEAN SR P RS B
* @return FEUHANBHFHFBRER
* @throws Exception
*/
public ArrayList<Entry<Object, Long>> getFrequencyOrderByCount() throws
Exception {
getFreg_Internal();
it (null == this.freq) {
return null;
}
ArrayList<Map.Entry<Object, Long>> list = new ArrayList<Map.Entry<
Object, Long>>(this.freq.entrySet());

Collections.sort(list, new Comparator<Map.Entry<Object, Long>() {

public int compare(Entry<Object, Long>arg0, Entry<Object, Long> argl)

return (int) (argO.getValue() - argl.getValue());
3
s

return list;

/***

* KRB D NHER

* @return BHYUBEER

* @throws Exception

*/

public Percentile getPercentile() throws Exception {
if (ThasFreq()) {

return null;

}
getFreg_Internal();
Quantile qtl = Quantile.fromFreqSet(100, this.dataType, this.freq);
Percentile pct = new Percentile(this.dataType);
pct.items = qtl.items;

pct.median = pct.items[50];



pct.Ql = pct.items[25];
pct.Q3 = pct.items[75];
pct.min = pct.items[0];
pct.max = pct.items[100];

return pct;

/***

* 3RER g- D L BER
* @param g DIENK
* @return g-FUBER
* @throws Exception
*/
public Quantile getQuantile(int ) throws Exception {
if (YhasfFreq(Q)) {
return null;
3
getFreg_Internal();
return Quantile.fromFregSet(q, this.dataType, this.freq);

[
* REVELLE 2 13
* @return ELIEZ MK
* @throws Exception
*/
public ApproximatePercentile getApproximatePercentile() throws Exception {
ifT (hasFreq(Q)) {
return new ApproximatePercentile(getPercentile());
} else {
return new ApproximatePercentile(this. getHistogram() .

getintervalCalculator(), this.minDouble, this.maxDouble);

}
}
/***
* REAEN K

*

* @return AEMHK
* @throws Exception

*/



public long getNegativeValueCount() throws Exception {
if (this.count = 0) {
it (hasFreq()) {
getFreg_Internal();

long countNegativeValue = 0O;

Iterator<Entry<Object, Long>> it = this.freq.entrySet().
iterator();
whille (it.hasNext()) {
Entry<Object, Long> e = it.next();
iT (Double.parseDouble(String.valueOf(e.getkey())) < 0) {

countNegativeValue += e.getValue().-longValue();

}

return countNegativeValue;
} else {
long countNegativeValue = 0O;
IntervalCalculator ic = this.getHistogram() -getintervalCalculator();
double left = ic.getLeftBound().doubleValue();
double step = ic.getStep()-doubleValue();
int intervalCount = 0;
whille (left + intervalCount * step <= 0) {

intervalCount++;

}

for (int 1 = 0; 1 < intervalCount; i++) {
countNegativeValue += ic.count[i];
bs
return countNegativeValue;
T
} else {

return 0;

//HEAb — EEARED
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