Events/ 0.2

Ratio Data/MC

CMS preliminary I Ldt=157fb"  Vs=8TeV

¥

<



Events/ 10 GeV

Ratio Data/MC

900

400

300

200

100

CMS preliminary I Ldt=157fb"  Vs=8TeV

_|-III|III|III|III|III|III|III|III|III

_|_

+.-+-+

50 100 150 200

of MET (GeV)



Events/ 0.1

Ratio Data/MC

1600

1400

1200

1000

800

600

400

200

0.5

CMS preliminary

J-Ldt=15.?'fh'1 Vs =8 TeV
B | | | | | | | | | | | | | | | | | | | | | | | ]
- -
1 05 0 05 1

Muon Charge



Events/ 5 GeV

Ratio Data/MC

250

200

150

100

50

0.5

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV

—

| | | | | | | | | |
| | —— M len Data |
B Wets
B W+3jets
WW/WZ
— WW

B top

m o S Z + JE"'.S
MC Uncertainty

_+.-

_+_
«{ |
_+_
Fara
¢
IIII|

|

50 100 150
W Transverse Mass (GeV)



Events/ 10 GeV

Ratio Data/MC

240
220
200
180
160
140
120
100

CMS preliminary

J-L dt =15.7 fb™

Vs =8 TeV

_+_

|III III|III|III|III|III|_

II|I-II|III|III|III|III|II

_+_
+——

_+_

I|III|III|III|III|III|III|III|III|III|III|_

-

i

50

100

150
diboson_dijet

200
pT



Events/ 0.1

Ratio Data/MC

CMS preliminary I Ldt=157fb"  Vs=8TeV

:I I 1T 1 | I T 11 | I T 11 | T 1 I'| I T 11 | 11 | I T 11 | I T 11 | I 11 | T 1 I_
220 — —¢— Muon Data  —
200 - B W+jets B

— B W+3jets 7
180 WW/W2Z —
160 — — Ww —]
140 —

120

MC Uncertainty

.1[][} ........................................




Events/ 0.1

Ratio Data/MC

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV

L L I I L L L B I L L I
450 —
400 f—
350 f—

200

T s 1 S o ey




Events/ 0.1

Ratio Data/MC

CMS preliminary I Ldt=157fb"  Vs=8TeV

300 — —
250 — —
200 — _t:

150

.1 [][} S




Events/ 0.2 rad

Ratio Data/MC

120

100
80
60
40

20

1.5

0.5

CMS preliminary

J-L dt =15.7 fb™
T 1 | | | |

Vs =8 TeV




Events/ 0.2 rad

Ratio Data/MC

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV
T 1

120

100




Events/ 0.2

Ratio Data/MC

300

250

200

150

100

50

CMS preliminary

J-L dt =15.7 fb™

Vs =8 TeV

WW rapidity



Events/ 0.02

Ratio Data/MC

CMS preliminary I Ldt=157fb"  Vs=8TeV

IIII|IIII|IIII|IIII_|IIII|IIII|IIII|IIII|IIII|III

220
200
180
160
140
120
100




Events/ 18 GeV

Ratio Data/MC

250

200

150

100

50

0.5

CMS preliminary

J-L dt =15.7 fb™

Vs =8 TeV

I | I | I I | I | 1 I I | I I I I

—&— Muon Data

B W+ets

B W+3jets
WW/WZ

— WW

— WZ

BN top
Z+Jets

MC Uncertainty




Events/ 0.04

Ratio Data/MC

CMS preliminary I Ldt=157fb"  Vs=8TeV

IIII|IIII|IIII|IIII_|IIII|IIII|IIII|IIII|IIII|IIII

220 —— MuonData -
E B W+ets -
200 £ Bl W+3jets =
180 [ WW/WZ =
160 — WW =
— WZ ~

140 — top —
120 E- | Z+Jets =
= MC Uncertainty -

10[} [ ]
EU :_ Y i _:
40 — =
2[] :_ ...... _:
1.5 —
it 4+ + E
1+’+* et :
: LASSAR N +++ :
0.5 | | | i

0 02 04 06 08 K
Likelihood Output mu350



Events/ 0.05

Ratio Data/MC

CMS preliminary I Ldt=157fb"  Vs=8TeV

| | | | | | | | | | | | | | | | | | | | | | | | | | |
B ——$— Muon Data |
250 :_ B W+j E:*‘ls _:
150 |— —
B MC Uncertainty —
1[]0 :_ - e SEEEE _:
50 — —
1 .|"5'| __ | | | -+-+-| | ! | __
B = 2 _
1F | T *y + -
- =+t 3+ +T L+ -
0.5 o + | —

0 0.5 1
Likelihood Output



Events/ 10 GeV

Ratio Data/MC

220
200
180
160
140
120
100

CMS preliminary I Ldt=157fb"  Vs=8TeV

Py =a——

20

1.5
5 T
gfﬁ%jo;*:hkabakf F

0.5 —




Events/ 0.2

Ratio Data/MC

140

120

100

80

60

40

20

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV

>
=



Events/ 50 GeV

Ratio Data/MC

450

400

350

300

250

200

150

100

50

0.5

CMS preliminary I Ldt=157fb"  Vs=8TeV

III|IIII|IIII|IIII_|IIII|IIII|IIII|IIII|IIII|III

I I | I I | T I W i i — ——— —
T

BERRARERRE
'
4
!
4
4
4T

200 400 600 800 1000 1200

Tagjet Invariant Mass (GeV)



Events/ 0.2

Ratio Data/MC

180

160

140

120

100

80

60

40

20

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV

I_|IIII|IIII|IIII|IIII|IIIIIIII




Events/ 10 GeV

Ratio Data/MC

300

250

200

150

100

50

0.5

CMS preliminary I Ldt=157fb"  Vs=8TeV

—&— Muon Data
B W+ijets
B W+3jets

WW/WZ
— WW

+ — WZ
B top

L+Jets

MC Uncertaint

III|IIII|IIIIT(IIII|IIII|IIII|I

|IIIII
g
g
e =
_+_
4
pAl
—4—
—4—
+_
SV
_¢_




Events/ 0.2

Ratio Data/MC

250

200

150

100

50

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV

|IIII|IIII_|IIII|IIII|IIII|IIII|IIII|III




Events/ 10 GeV

Ratio Data/MC

900

800

700

600

500

400

300

200

100

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV

II|III|III|I-II|III|III|III|III|II

.
++

50 100  150_
Tagjet2 P

200



Events/ 0.2

Ratio Data/MC

200

180

160

140

120

100

80

60

40

20

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV

| I | I | I I | 1 I I | I I I I | I | I I | | I

[ TTT T T III|III|III|III|III|III|III|III|III|III|IIL

NEEEE RN III|III|III|III|III|III|III|III|III|III|II]_

Hadronic W Jet1n



Events/ 10 GeV

Ratio Data/MC

500

400

300

200

100

0.5

CMS preliminary

fb!

s =8 TeV

——&— Muon Data
B W+jets
B W+3jets

— WW
—_— WZ

B top

| MC Uncertainty

WW/WZ

Z+Jets

.

. 44
+* s
- ++++++++

I

100 |

200 300
Hadronic W Jet1 p_



Events/ 0.2

Ratio Data/MC

200

180

160

140

120

100

80

60

40

20

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV

| I | I I | 1 I I | I I I I | I | I I | | I

Hadronic W Jet2



Events/ 10 GeV

Ratio Data/MC

1400

1200

1000

800

600

400

200

0.5

CMS preliminary I Ldt=157fb"  Vs=8TeV

I
4

!*!IIIII!III

150
Hadronic W Jet2

200
pT



Events/ 10 GeV

Ratio Data/MC

1000

800

600

400

200

0.5

CMS preliminary

J-L dt = 15.7 fb™ s =8 TeV

| | | T 1 | | I T 1 | | T 1 | 1 1 | I 1 | 1 1 | 1 | [
L e é
B +"'-.- ]
100 200 300 40

m, (GeV)



