Events/ 10 GeV

Ratio Data/MC

CMS preliminary

10° jL dt=19.3 fb™ /s = 8 TeV

220
200
180
160
140
120
100
80
60
40
20

]

1.2
1
0.8
0.6 ' ' '

50 100

W Transverse Mass (GeV)
50 100
W Transverse Mass (GeV)

U.b'



Events/ 10 GeV

Ratio Data/MC

CMS preliminary

10° jL dt=19.3 fb™ /s = 8 TeV

240
220
200
180
160
140
120

100
80
60

40
20

1.2 é— =
: _+ » & | _— _ . —— $ ® :
08F =
06 50 100 i
W Transverse Mass (GeV) withMVA MET

U ' ' ' ' '

50 100
W Transverse Mass (GeV) withMVA MET



Events/ 0.3

Ratio Data/MC

CMS preliminary

}{1[|3 jL dt = 19.3 fh'1 '.I'E= 8 TeV

N = L L L L L L L L L L L AL L LI O e e
80 — -
60 — ................................................................................... o -
40 |— i .. — E
20 — -

n _l L] | | | — I_
1.2 E
[ . N _

1 - —— —I——'——I=+ —— :
0.8 —— —p— E

U.b'



Events/ 10 GeV

Ratio Data/MC

CMS preliminary
x10°

jL dt=19.3 fb™ /s = 8 TeV

300

250

200

150

100

= ’

"

100
Muon p_ (

U.b—

o 9
: 5%'..||.Tf

100 50
Muon N (GeV)



Events/ 0.1

Ratio Data/MC

CMS preliminary jL dt = 19.3 fb" (s =8 TeV

x10°
L L L B
600 [— -
EDDf— _f
4003— _f
annf— _f
znnf— _f
mnf— _f
1.25— _E
1—=a= —
08F E
S TTos 0 05
Muon Charge
05 0 05 A

Muon Charge



Events/ 0.2

Ratio Data/MC

CMS preliminary

10° jL dt=19.3 fb™ /s = 8 TeV

100

80

60 MC Uncertainty

40

20

—
(N
T T

=
o0
III|III

-
N
~

U.D.



Events/ 0.4

Ratio Data/MC

CMS preliminary

hod

—

-
L

jL dt=19.3 fb™

180

160

140

120

100

80

60

40

|III|III|III|III|III|III|III|III_L

20

1.2

0.8
0.6 — ' '

U.b'

s =8 TeV
| | | | | | | |__
2
AN (,))
.



Events/ 0.4

Ratio Data/MC

CMS preliminary
x10°

jL dt=19.3 fb™ /s = 8 TeV

120

100

80

60

40

20

!
;
A

0
A ¢ (Leading Jet, MET)

U.b'

1
NOT

o 2
A ¢ (Leading Jet, MET)



Events/ 10 GeV

Ratio Data/MC

CMS preliminary

. jL dt=19.3 fb™ /s = 8 TeV
:LE‘I”:I | |

100

80

60

40

20

50 100 450 200
Dijet System p_ (GeV)

50 100 . 150 200
Dijet System p_ (GeV)




Events/ 0.2

Ratio Data/MC

80

U.b'

CMS preliminary

jL dt=19.3 fb™

s =8 TeV

E -.-* H_._'F":-HHH--*_.__-_ E

— 4+ -t =

[ . ! . . '+' _|
-2 0 2

WW rapidity

-2 0 2

WW rapidity



Events/ 10 GeV

Ratio Data/MC

CMS prelimina
10° P Y det=19.3fb'1 /s = 8 TeV

300

250

200

150

100

50

MVA MET (GeV)

o 50 100 150
MVA MET (GeV)



Events/ 0 GeV

CMS preliminary J‘L 4t = 19.3 fiy"

s =8 TeV

50000

40000

30000

20000

10000

Ratio Data/MC
III|II$_‘II|III

MVA MET ¢

Ub—

2
MVA MET ¢



Events/ 10 GeV

Ratio Data/MC

CMS prelimina
10° P Y det=19.3fb'1 /s = 8 TeV

250

200

+

150

100

a0

—
(N
T T

=
o0
III|III

50 100 150
pf MET (GeV)
50 100 150
of MET (GeV)

Ub—



Events/ 0 GeV

Ratio Data/MC

CMS preliminary jL dt = 19.3 fb" (s =8 TeV

-t ettt
45000 = =
40000 = =
35000 =
30000 -, o _poecSamiSCe i —

20000

15000

10000

Ub—



Events/ 1.0

CMS preliminary

jL dt=19.3 fb™

s =8 TeV

QDDDD IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

80000

70000

60000

50000

40000

30000

20000

10000

Ratio Data/MC

l:::llll




Events/ 0.2

Ratio Data/MC

CMS preliminary jL dt = 19.3 fb" (s =8 TeV

x10°
_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
160 —$— Muon Data
[ W+jets
ol —
- WW/WZ/ZZ
120 — - top

100

80 MC Uncertainty

60

40




Events/ 0.2

Ratio Data/MC

CMS prelimina
10° P Y det=19.3fb'1 /s = 8 TeV

350

300

250

200

150

100

1.2%— —%
1: & » —_— & = n
D.Bi— —i
1) 0.2 04 0.6 0.8 -
Cos 9_.:_,

"0 0.2 0.4 0.6 0.8 1



Events/ 0.1

Ratio Data/MC

CMS preliminary

10° jL dt=19.3 fb™ /s = 8 TeV

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | ]
120 |— ]
100 |— _
:-— —o-

60

4':' .....................

20

] L | [ ! . |
12 =
—0— ——
1:——'—_._=._++++++ = .—I—._.—I—I——I—_._ .
0.8 -
0.6C ' . | _—
-1 -0.5 0 0.5 )
Cos 6
U.b

Ol
O
—

05 0

I p—
-3

Cos 0%



Events/ 0.4

Ratio Data/MC

CMS preliminary

10° jL dt=19.3 fb™ /s = 8 TeV

140

120

100

80

60

40

20

—
Mo
T T
NREEN

1 —n— T

+

=
o0
III|III

0.6 = ' - - - ' - - - '

-2 0 2
Leading Jet n

2 0 2
Leading Jet n

Ub-



Events/ 10 GeV

Ratio Data/MC

CMS preliminary jL dt = 19.3 fb" (s =8 TeV

x10°
— | | | | | | | | L | | | | | | | | | Il | | | | | | | | | | L
550 —$— Muon Data
B Wjets
200 WW/WZ/ZZ
-
150 Z+Jets

C Uncertainty

100 — _o

50

125

1:—_'_+—.—=l=—.—=-__—.=_._ I _
0.8 i— +++—+—+—+__+__T__+_§
0.6C 50 00 150 200

Leading Jet p_

uo———F5 100 150 200

Leading Jet p_



Events/ 0.4

Ratio Data/MC

CMS preliminary jL dt = 19.3 fb" (s =8 TeV

hod

—

-
L

140

120

100

80

60

40

20

—
Mo
T T
NREEN

1 r——p—0 *—= . »——2 g B i

=
o0
III|III

Ub-



Events/ 10 GeV

Ratio Data/MC
[ 11 | I L

Q1
-

CMS preliminary

jL dt=19.3 fb™

s =8 TeV

ng

700

600

500

400

300

200

100

]

1.2
1

0.8
0.6

-+
R
e

U.b'

ol
o



Events/ 20 GeV

Ratio Data/MC

400

350

300

250

200

150

100

50

]

1.2
1
0.8
0.6

U.b'

CMS preliminary
x10°

jL dt=19.3 fb™ /s = 8 TeV

MC Uncertainty

= —.——I=_._=._ =
i 100 200 300 200
m; (GeV)
100 200 300
m; (GeV)



Events/ 40 GeV

Ratio Data/MC

CMS preliminary jL dt = 19.3 fb" (s =8 TeV

1l|l':£1|I:I3| | | | | | | | | | | | | | | | | | | | | | | | | | | =
300 —$— Muon Data
- W+jets
250 WW/WZ/ZZ
___________________ B top

200

............... Z+Jets
150 MC Uncertainty

100
50
1.2;— —§
0.8 =
0.6° ' ' - ' -
200 400 600
my; (GeV)
200 400 600 _
m,,; (GeV)



Events/ 40 GeV

Ratio Data/MC

CMS preliminary jL dt = 19.3 fb" (s =8 TeV

x10°

B | | | | | | | | | | | | | | | | | | | | | | | | | | | |
300 [— —$— Muon Data

N - W+jets
250 = WW/Wz/zZ
e e B top

. . Z+Jets
150 — C Uncertainty

100
50 -
1.2 ;—
0.8 -
065 R —— -
200 400 600
m,,; (GeV) MVAMET
200 400 600

m,; (GeV) MVA MET



Events/ 0.04

80000

70000

60000

50000

40000

30000

20000

10000

Ratio Data/MC

U.b'

CMS preliminary

jL dt=19.3 fb™ /s = 8 TeV

MC Uncertainty

+ _
III|III

—, [~

0.5
Likelihood discriminant (M =190 GeV )

0.5 1
Likelihood discriminant ( MH=190 GeV)



Events/ 0.04

Ratio Data/MC

CMS preliminary jL dt = 19.3 fb" (s =8 TeV

x10°
14D_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
- —$— Muon Data
120 - W+jets
- WW/Wz/zZ
100 |—
- B o
BD ................. Z+Jet5

C Uncertainty
60

soB e I

ZD ....................
1.2%— —é
—— ++ .
1E > —*'"':"——r——%-—**""":l—_._—i---ﬁ—-—_.-.- -
08F _1'_;
1) S | o E
0 0.2 0.4 06 08 _.
Likelihood discriminant ( M =350 GeV )
U.b, O 2 . 04 | 1

0.6 0.8
Likelihood discriminant ( M =350 GeV )



Events/ 0.05

Ratio Data/MC

160

140

120

100

80

60

40

20

U.b'

CMS preliminary

b4
—
-

L

jL dt=19.3 fb™

s =8 TeV

MC Uncertainty

j

0

0.5

Likelihood discriminant ( M_=500 GeV )

1

0 0.5, 1
Likelihood discriminant ( MH=500 GeV)



Events/ 0.4 rad

CMS preliminary

jL dt=19.3 fb™ /s = 8 TeV

80000

70000

60000

50000

40000

30000

20000

10000

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIJ_

2

|IIII|IIII|IIII|IIII|IIII|IIII|IIIIT

—
(N
T T

Ratio Data/MC
-
o
1T | [T % i

N
o
N

Ub*-



Events/ 0.4 rad

Ratio Data/MC

CMS preliminary
x10°

jL dt=19.3 fb™

s =8 TeV

80 —

60 —

40 —

20 —

Ub*-



Events/ 10 GeV

Ratio Data/MC

CMS preliminary jL dt = 19.3 fb" (s =8 TeV

200

150

100

50

1.2;—

- e e
15_.__._ ——— ¢—_+_—+—+—+__+_:
U.B:— =
1) 50 100 15
p. of WW (GeV)
-0 50 100 15
p, of WW (GeV)

-



