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Given the observation of a new particle at 125 GeV, confirm or
Exclude it's the Standard Model Higgs

— need complementary information from as many channels as possible
— H — bb largest Branching Ratio by far below 130 GeV

— Crucial piece in the observation puzzle
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Data Samples and Triggers

» Analyses presented here:

Associated production with a vector boson (VH, V=W,2Z):
Improved Analysis of 2011 data (5 fb™" ) and first analysis of
2012 Data at vs=8 TeV (5 fb™" )

Associated production with a top-antitop pair (ttH),
analysis of 2011 data New, §irst study of this production wode!

Triggers:
(Isolated) muon, 17-40 GeV (2011), 24-40 GeV (2012) — W(uv)H,Z(uu)H

Isolated electron, 17-32 GeV (2011), 27 GeV (2012) — W(ev)H, ttH
— Cross-trigger with central jets and MET in 2011

Double lepton, 17-8 GeV — Z(ee)H, ttH

MET (80-100 GeV) with central jets or inclusive MHT (150 GeV) — Z(vv)H
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VH Analysis in a nutshell

» 5 modes under study:

bJet1
Z(IOH, W(lv)H, Z(vv)H, |= e,u D- 1514,
n 0.814,
» Boosted analysis: @ 2.299
— Require high momentum vector
boson and 2-b tagged jets, bjet2
back-to -back Pr47-3
— Better signal to background ratio ?p1£718839’

— Two p_(V) bins

» Use Data control regions to constrain most

p — ¢ view

bb:
m 104.78

Pr225:93
A (bb,MET)

MET

- €;197.6

@ -0.78

Run 163583 lumi 166 evént 127575412
ZvvHbb candidate

Important backgrounds (V+jet, Light or Heavy, ttbar)

» Db-jet energy regression
— Mass resolution improvement

Channel Medium boost High boost
ZIIH 50<Zpt<100 Zpt>100
WinH 120< Wpt<170 Wpt>170
ZnnH 120<Zpt<160 Zpt>160

» Boosted Decision Tree algorithm (BDT)
to discriminate signal versus background
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B-jet energy Regression

Implementation based on NN method
developed at CDF for b-jet energy corrections:
http://arxiv.org/pdf/1107.3026.pdf

New Since 20| AV\a\\jSTS

Multivariate Regression (BDT) trained on

VH signal events using several (b)-jet
variables

Improvements in resolution of the order of
20% for Z(I)H, 15% for W(lv)H and Z(vv)

Extensively validated on simulation and
Data Control Regions (Z(ll)+bb, ttbar,
Single Top)
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http://arxiv.org/pdf/1107.3026.pdf

Background Control Regions

» Define several CRs
enriched in different
background components

» Kinematic selection as close . )
as possible to the one for the | Invertb-tag
Signal Region (SR)

p
Invert boost
\

Invert mass

. AN v

» Scale Factors (SF) for .
V+light jets, ttbar and
V+heavy jets determined
simultaneously in each mode

ra

-

——

Preselection }

1

Example: Zee control region definition

{ Z bb (13%) ] [

Mass window ]

from simultaneous binned Maximum Likelihood fit
New Since 20l| Aha\ySis

» Renormalize background estimates in Signal region
based on Scale Factors: B(SR) = SF(CR) * B _(SR)
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BDT: Event Selection

» Preselection cuts on: Variable W(&v)H Z(¢0)H Z(v)H
Mgy - 75 < my < 105 -
— boost topology pr(in) > 30 > 20 > 80
: pr(ja) > 30 >20 >20
— b-tag enriched (i > 120 - 120 — 160 (> 160)

m(jj) < 250 80 < m(jj) < 150(——) < 250

» Set of variables in the BDT . : s :
largely overlapping with 2011 v = - -

: N, =0 - -
dana |ySIS A¢(ETmi;5, jet) = - > 0.5

Emiss > 35 (elec) < 120 — 160 (> 160)
BDT full distribution full distribution full distribution

Variable

prj: transverse momentum of each Higgs daughter

M(jj): dijet invariant mass o _

pr(jj): dijet transverse momentum » Limit extraction based on shape

pr(V): vector boson transverse momentum (or pfMET) . .

CSV1: value of CSV for best b-tagged jet analyS|S on B DT Output

CSV2: value of CSV for second-best b-tagged jet o/ :

A¢(V,H): azimuthal angle between V (or pf/MET) and dijet AbOUt 20 A) Improvement In

An(J1,12); difference in 7 between Higgs daughters expected limit w.r.t. 2011 Cut and

AR(J1,]2); distance in y—¢ between Higgs daughters . . . .

Naj: number of additional jets (pr > 30 GeV, || < 4.5) count in S'g nal en I’IChed I’egIOn

A¢(pfMET, J)(only for Z(vv)H)
Af,1: color pull angle
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BDT Analysis (7 TeV)
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Events/0.04

Data/MC

Events /0.2

BDT Analysis (8 TeV)
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Systematic Uncertainties

Source Range

Luminosity 2.2-4.4%
Lepton efficiency and trigger (per lepton) 3%
Z(vv)H triggers 2%
Jet energy scale 2-3%
Jet energy resolution 3-6%

Missing transverse energy 3%
b-tagging 3-15%
Signal cross section (scale and PDF) 4%
Signal cross section (p1 boost, EWK/QCD)  5-10% / 10%
Signal Monte Carlo statistics 1-5%
Backgrounds (data estimate) ~ 10%
Diboson and single-top (simulation estimate) 30%

Dominant uncertainties: b-tagging, background modeling, signal cross-section
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110 115 120 125 130 135
Higgs Mass [GeV]

Mass Exp. Obs.
110 1.16 1.39
115 1.26 1.82
120 1.35 2.24
125 1.64 2.11
130 2.12 4.20
135 2.81 3.39

» Improvements in the analysis enhance sensitivity by 50%
— Almost reached SM sensitivity (1.1 x o) below 115 GeV

» mild excess between 115 and 135 GeV

— Expect 1.6 x o, at 125 GeV, observe 2. x o,
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7 + 8 TeV di-jet mass distributions
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» Tighter cuts, stronger background rejection
» Show combination of 5 channels, overall nice Data/MC agreement

David Lopes Pegna 12 7 July 2012



ttH Analysis Overview

» Additional information in overall Higgs search nNew Analysis,
First LHC Study of this
» Study lepton+jet (LJ) or di-lepton (DIL) top Production wode!
decays

» Major background from ttbar (+jet) events

» Split events by top decay and by number of jets
and b-tags

» ANN to separate ttbar and ttbarH
— Use simultaneous fit of ANN shape in each
jet/tag category for search
— Very different S/B, categories with low
sensitivity help constraining B
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» Build ANN discriminant for
each (LJ or DIL) category

» Most relevant variables: b-tag, .
kinematic and angular g
correlation (e.g. min AR "

2
1

.,!_
| WRs
4140

05 1 15 2 25

between all pairs of b-tagged
jets)
— Check data/MC agreement

» Irreducible background from
tt+bb events studied with
dedicated control region
Built from ad-hoc ANN

Data/MC
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ANN Output Distributions

CMS Preliminary, Vs = 7 TeV, L = 5.0 f"

I 1 - o6 (24.1)
N EwWK ( 4.3)
tTH120 ( 4.4x92)

lepton + = 6 jets + 3 tags

B 1 (343.7) B 1T + o= (11.7)
singlet ( 9.5) BN tf + W.Z (11.5)
—4— Data (413) 74 Sum MC (404.9)

1 L, 6 jets, 3 tags

Data/MC

0 A
0.1 02 03 04 05 05 07 08 09
ANN output

e + = 3 tags CMS Preliminary,wWJs =7 TeV,. L =50 fi’

£ 16 - tE (54.3) N £E + oF (3.9) . T + bb (8.1)

= singile t (2.0) aw tf + W,Z (3.1) s EWK (0.0)

[T} 14 —4+— Data (91.0) =) Sum MC (71.5) — +ttH120 (1.4x50.0)
= DIL, 3 tags
10

N & O O

N

DataMC

1

0.1 0.2 0.3 0.4 0.5 0.6 0.7 o.8
ANN output
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10—
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lepton + = 6 jets + = 4 tags  CMS Preliminary, Ws = 7 TeV. L = 5.0 fb'

—

0.7 0.8
ANN output

0.1 0.2 03 0.4 0.5 0.6

S/B strongly dependent on # tags
DIL: 2-3 tag categories
LJ: 2-4 tags, 4-6 jets

Signal expectation rescaled to
> (background)
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Lepton+Jets and Dilepton CMS Preliminary, Vs =7 TeV, L = 5.0 o’

—
&1

:_- —e— Observed

95% CL limit on ooy,

Mass Exp. Obs.
110 2.90 2.30
115 3.36 2.83
120 3.83 3.09
125 4.61 3.82
130 5.67 4.35
135 7.03 5.68
140 9.47 6.59

» Sensitivity dominated by lepton+jet mode, 5-10% improvement from di-

lepton mode

» Dominant uncertainties: b-tag, JES in LJ, factorization scale in DIL
» No excess seen, expect 4.6 x o at 125 GeV, observe 3.8 x O,

David Lopes Pegna
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Conclusions

» Presented most recent results on search for SM H — bb at CMS
— Improved VH analysis on 2011+2012 data
— First ttH analysis on 2011 data T F R

CMS Prellmlnary —=— Observed
. . . H—-bb | Expected (68%)
» Mild excess in VH analysis, 10f Vs=7Tev.L=511" |- Expected (95%)]

[ {s=8TeV,L=5.31b"

exp(obs) limit at m (125)=1.6(2.)

will likely reach Standard Model
sensitivity by end of 2012 !

» No excess in ttH,
exp(obs) limit at m (125) = 4.6(3.8)

additional information from this
channel on Higgs properties

95% CL limit on o/og,,

10 115 120 125 130 13t
Higgs boson mass (GeV)
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Data Samples and Triggers

» Analysis presented here based on full 2011 data sample (5 fb™" VH+ttH)
and 2012 Data collected until June TS (5 fb™", VH)

Mode Lepton Trigger Cross-Trigger (Jet, MET)
W (uv)H Isolated) muon, 17-40 GeV -
VA ((:p,))H glsolatedg muon, 17-40 GeV - 201 1
W(ev)H Isolated electron, ID cuts, 17-32 GeV 2 jets (25-30 GeV) + MHT (15-25 GeV)
Z(ee)H Di-electron, 17-8 GeV -
Z(vi)H - MET (80-100 GeV) + 2 jets (20 GeV) OR MHT (150 GeV)
ttH Isolated muon, 24 GeV -
ttH Isolated electron, ID cuts, 25 GeV 3 jets (30 GeV)
ttH two leptons (electron and/or muon), 17-8 GeV -
Mode Lepton Trigger Cross-Trigger (Jet, MET)
W{uv)H (Isolated) muon, 24-40 GeV - 2 O 1 2
Z(pp)H (Isolated) muon, 24-40 GeV -
Wi(ev)H Isolated electron, ID cuts, 27 GeV -
Z(ee)H Di-electron, 17-8 GeV -
Z(vo)H -

MET (80 GeV) + 2 jets (25-60 GeV), A¢ cuts OR MHT (150 GeV)

» Lepton efficiencies determined directly on data using Z events
InVH, trigger Efficiencies well above 90% w.r.t. offline cuts (Boost)
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Total Integrated Luminosity (fb )

Data Samples and Triggers

CMS Total Integrated Luminosity, 2011, p-p, Vs = 7 TeV CMS Total Integrated Luminosity, 2012, p-p, s =8 TeV
Data included from 2011-03-13 17:09:15 to 2011-10-30 16:09:54 UTC Data included from 2012-04-04 23:57:30 to 2012-06-18 11:01:36 UTC

L - < | ! ‘ [ —
7 —78 ( B LHC Delivered: 6.65 fb™ ]
1 = . 1 s
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Analysis presented here based on full 2011 data sample (5 fbo™" VH+ttH)
and 2012 Data collected until June TS (5 fb™", VH)
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Analysis Strategy
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» Enormous background in £ W2 E
H — bb due to QCD: g ttbar -
pp — H — bb deemed $1o: Walets, LE
impossible il q

» Use pp — VH (V=W,Z) with il §
leptonic V decays 10 k030 30 o
require high momentum: '
‘boosted’ analysis bJets p-¢pview Dl

pr 1514, m 104.78
0.814, 225.

» General strategy: ;2.29: r‘\ Ep (;bg,i/lET)
— boosted vector boson, N
— 2 b-tagged jets, bjet2 K K
— back-to-back Pr47.3, LA MET

n1.783, . €;197.6
Run 163583 lumi 166 event 127575412 ¢ 2.189 “@-0.78
ZvvHbb candidate > Y o
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Backgrounds

b
599-4 5 Reducible backgrounds

QCD (strongly suppressed by iso and boost)

V+udscg,V+bb @ low p_and mass
W(lv)W(j)

\
. V\i z ttbar and single top (Wb)
q / w

Irreducible backgrounds
V+bb @ high p_ and mass

ZZ(bb), W(Iv)Z(bb)

Important discriminating variables

Mass resolution (separation of VH from VV)
b-tagging (suppression of V+light)
Back-to-back topology

Additional jet activity

hhl
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Physics Objects (2011)

» Particle Flow based Analysis
PileUp removal using PFNoPU
PV selected as the one with highest activity

4 — U W — v 4 — vv Z—H?fl Woilv | 2wy

Physics Object pr (GeV) ID,Iso
PF Muon 20, |n| <24 20, |n| <24 - VBTF, PFiso < 0.15
PF Electron 20, |n| < 2.5, NoGap | 30, |n| < 2.5, NoGap - WP95 WP80 .
AK5 PF Jets 20, |n| <2.4 30, [n| <2.4 80/30, |n| <2.4 Loose Tight
PFMET - 35 (W — ev) 160 - - -
pr(V, H) 100 150-165 160 - -
» MC re-weighted to match PU Muon selection:

distribution on data e Global and Tracker;

e x’/ndo or uon fit;

g Z(éé) 75 < m(ZZ) <1 05 Gev’ . ir:cki ais;:cilaotjd t:}h ;iﬁ};:] mr?lst saf;:fy:
> Z(VV): PFMET cut and |ept0n veto e atleast one pixel hit
> W(f): Combine PFMET and Iepton 2 5 icotone vt it nthe ruon chambers

NO add|t|0na| |ept0nS e at least two muon stations

e impact parameter in the transverse plane d,, < 2mm
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VHbb 2011 Results
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= 16
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PLB 710(2012)284-306
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2011 Improvements

Category 2011 ICHEP 2012 Sensitivity C%
Background Event Countin  Fit shapes in
Treatment Control Regions Control Regions
Higgs AK5PF di-jet Regression 10-20%
Reconstruction with standard

corrections
Boost Single bin, Two bins (add 10%

high boost medium boost)

analysis
\@T && MJJ Cutand Count Shape Analysis 20% ;
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Csﬁnp{e Jat

4.5 =]
ZH delta Phi

dPhi(V,H)

H mass veto
50< Z.pt <100

<l
| Pla

Extrapolate in
Z.Mass,
H.mass,

FHLE

Z mass veto
(Lepton)

» Scale Factors for V+light(heavy) and ttbar background re-
weighting extracted from simultaneous binned Maximum
Likelihood fit in 3 control regions

» Control regions defined as kinematically close to Signal Region,

still independent

David Lopes Pegna
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» Scale factors for background re-weighting largely consistent
between 7 and 8 TeV analysis

Process WH Z(vv)H Process WH
Low pr Low pr
W+ udscg 0.88 +£0.01 £ 0.03 0.89+0.01+0.03 j§ W+udscg 0.97=0.01£0.03 0.96 +0.04 £0.03
Wbb 191+0.14+0.31 - 1.36+0.10+0.15 Whbb 20+0.24+0.32 148+0.34 £0.151

Z + udscg - 111+0.03+011 087+0.01+0.03 ) Z+ udscg - 1.33=0.03=0.10 0.96+0.05=0.03
Zbb - 098 +0.05+0.12 0.96+0.02+0.03 Zbb - 1.14=0.05=0.14 0.92=0.10=0.050

tt 093+0.02+0.05 1.03+0.04+0.11 0.97+0.02+0.04 tt 112=0.02=005 1.02=0.04=0.11 1.02=+0.035+0.03

High pr High py
W +udscg 0.79 £0.01 £ 0.02 = 0.78+£0.02+0.03 ff W+udscg 0.87+0.01+0.03 = 0.85+0.04 = 0.03
Wbb 1494+0.144+0.19 - 1.48+0.15+0.20 Wbb 130+ 023 +0.13 - 1.48 +0.25 +0.20
Z + udscg - 111+£0.03+011 097+0.02+0.04 | Z+ udscg - 133£0.03+0.10 1.05240.04 £0.04
Zbb - 0.98+0.05+0.12 1.08+0.09+0.06 Zbb - 1.14+005+0.14 1.13+0.07+0.08
tt 0.84+0.02+003 1.03+0.04+0.11 0.97+0.0240.04 tt 097 +£002+0.04 1.02+004+0.11 1.0140.05=+0.04

8 TeV Analysis

» Uncertainties include: MC statistics, detector effect (jet resolution
and scale, b-tag efficiency and mis-id) and estimated by repeating
the fit with template variations
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Z BDT Test In Control Regions

Events / 0.06

W(uv)H Z(ee)H W(pw)H

T T T T T 8 ShILLEN LB B (LN R LA B L B LN BN L N L A LB 8 - |‘ ||"D:|'l|ll L

‘CHS Prclimina 2 oS - CMS ® Data p=d 20{)— CMS Prellminary O —
5000 Vs=T7TeV,L= 5“? EE’:&” . 50-_ EfTTeVLLxS.UfH' Esnvmsmv) d & = \E=T7TeV,L=501fb" ::::un -
W(iv)H(bB) = 2 'F zeemwb) C174b5 £ 180_ W()H(ob) Lgzes .

12 » udscy o . [ Z+udscg @ :Iw.sv?p

£ Single Top 2 . & 16D— —h B

. w - =3 Single top B E — 1 =

s MC uncert. (stat ) 40__ #545 MC uncert. (stat.) -_ 14‘0: # MG uncart {stat | :

120— —

100° g

80__ -

80 =

40__ -

20 =

(:‘: E 570 K8 = 0.914 [ M uncert gutst)  [TTT ME uncert. juistomps ) )

2 15_ =

B %ﬁh&w w_‘_ﬂﬁw—x};:wy =

Bl 3 t]h— + 3
08 06 04 02 0 02 41 08 06 04 02 0 02 04 06 08 1 08 07 06 05 04 03 02 01 0 04 02

BDT output BOT output BDT output

W-light ttbar W-+heavy

Excellent agreement of BDT output in different kinematic regions and
background composition proves BDT robustness
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B-jet energy Regression

New since 2011 Analys
» Implementation based on NN method developed at CDF for b-
jet energy corrections: http://arxiv.org/pdf/1107.3026.pdf
» Multivariate Regression (BDT) trained
on VH signal events using several (b)-
jet variables
— p_,m, Uncorrected p_, E_, M_,

EEDDI_'I | _r:a“;"";'ms!él::m [ I T | ]
p.LeadTrack, charged had fraction, 2 |

Secondary Vertex info (if any) & -
MET inZ(ll)H events 1500| k
— Training at all mass points ; ;
simultaneously to avoid mass bias 1000F .
» Improvements in resolution of the order of EDD"' r

20% for Z(l)H, 15%for W(lv)H and Z(vv) o LL,W L

80 80 100 120 140 160 180 200
M,z [GeV]
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http://arxiv.org/pdf/1107.3026.pdf

Regression Validation

» Extensively validated on simulation and Data Control Regions
— check of data/MC agreement of variables input to the regression in all
control regions
— p, balance in Z(ll)+bb

— full reconstruction of top mass in ttbar and Single Top samples

CMS Prelimina
Ezmi I_Hdn“nd ! ' ! J ' ! '5' ﬂE T T T I T ry: T T T T T T .
o 220F — Hegression [ ] {% i s e mac -
ol - ___0.13 - B FI:{JIII Triis —_:
3 200f Zbb 2011 data T°7°} 120 t oo
@ 180F E 0.16 = -
= C C i - 3
L 150; B 0.14 :_P_+_ Leading Higgs Jet + pl:qgrusﬁmll-p:'ua _,:
140F 012 =% =
120 H oaf ., E
mﬂ; 0.08 ———— ! 3
EE 0.06 . . =
El:l_ 0.02 :-
= ﬂ- il i ] 1 i E i i I. L
02040608 1 12141618 2 100 200
P balance True b-Jet p_ [GeV]
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SM Exclusion Limits (2011)

M
—
(o]

AN

CMS
— (s=7TeV,L=471fb"
[ VH(bb), combined
—e— CL Observed
- --e-- CL Expected
— [ CL, Expected « 10
CL, Expected = 20

—
E N
[

old

—y
no
™

—h
=
"

95% CL Limit on o/,

no sy (o] (o]
‘ T

P I T S T S T S
125 130 135
Higgs boson mass [GeV]

PR ST S R T S S S R S S
110 115 120

Expected limit improves by ~50%
Broad excess, 115-135 GeV

Shape of the observed limit very similar compared to pub

David Lopes Pegna

210;‘)‘68“I""I""I""I""l‘:
B 9F (s=7Tev,L=5M" E
§ gk VH(b), “combined N@\U E
= °E +CLsOburved :
E 7F - CL Expected —~
j - -CLsExpec‘ted:hJ .
O 6F CL Expected = 20 =
° _F .
o S5 =
()] - .
af :
3 E
2 E
= -
E. ! 0 !, . .1, ., ., .. | ., . .| <

110 115 120 125 130 135
Higgs boson mass [GeV]

110 | 115 | 120 | 125 | 130 | 135

Exp [1.571.61]1.69]2.212.82]3.44

Obs | 1.93(2.7512.17(2.89] 6.0 | 4.8
iIshed analysis
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Control Regions Data/MC

Z+light tt Z+bb
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Control Regions Data/MC

Z+light W++light tt
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Good agreement across the board
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Control Regions Data/MC

W+light T W+bb
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Z MH(125) signal injection
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oo SM compatibility

CMS Preliminary:

Ys =7 TeV, L =5.0 fb"
Ys =8 TeV, L = 5.1 i:h“

WivH '_'_' 55 VH(bb) Compatibility

7 TeV
— + 8 TeV

zZwH| e

i i L i 1 i I 1 i Ir.l I i 1 L Il i L I 1 i 1

-4 -2 0 2 4 6
best fit o/oq,,
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Regression Input Variables
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Systematic Uncertainties

Signal:

Higgs cross-section: use NNLO from
LHC WG, currently estimate 4% error
(PDF+alphas, scale)

p, spectrum: recent theoretical calculations address our boosted

regime: 5(10)% for Z(W)H due to electroweak corrections
(http://arxiv.org/abs/0710.4749) and 10% from QCD
(NNLO vs NLO, http://www.arxiv.org/abs/1107.1164)

Background:

Data-driven:

Uncertainty on the SF determination —

1) Statistical uncertainty

2) systematic on CR definition

From CR: V+jets (light: 7%, heavy: 16%), ttbar (8%)

MC based: VV (30%), single top (30%)
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MJJ/BDT Cut Efficiency

Variable W(uv)H W(ev)H Z(uu)H Z(ee)H Z(vv)H
Pre-select 10.68 +=0.08 5.845+0.053 11.98+0.61 10.73+=0.04 15.13+0.08
pr(jj) 1411 +0.27 1896 +0429 36.35+1.00 37.28+0.21 40.01+0.34
pr(V) 7483 +164 76751990 80.75+1.20 74.80=x=0.31 -
CSv1 86.96 £2.05 62372012 84.03+1.22 60.14+041 58.2410.66
CSv2 48.69 +1.64 60.14+=2454 3638+2.02 4754+053 48.51+0.79
A¢(V,H) 85.75+290 87.17+3.787 88.46+215 8783051 84.93+1.50
Nj; 76.41 +3.18 73.14+3.704 98.02+218 96.07+0.32 80.96+1.59
Ny 76.41+3.18 100 +5.06 - - 100
pfMET - 92.84 =493 - - 83.69 +1.69
pfMETsig = - = = -
A¢(pfMET,]) - - - = 92.79 +2.07
M(jj) 7693 £3.656 8222+481 7091+258 70.20x=0.77 75921194
Total Eff. 0.24 +=0.01 0.16 =0.01 066002 051+001 0.693+0.017
Variable W(uv)H W(ev)H Z(uu)H Z(ee)H Z(w)H
Pre-select 10.67 £0.08 5.845+0.053 11.98+0.61 10.73+0.04 15.13+0.08
pr(j) 18.01+0.30 2420+048 36.35+1.00 3728+0.21 40.01+0.34
pr(V) 7320+144 7358+171 80.75+1.20 74.80+0.31 -
Csv1 8706 184 8786x216 91.82+1.17 9080x024 31.84+031
Csv2 4770 £146 50.51+171 5261+1.61 51.94+043 40.88+0.62
Na 100 100 - - 100
pfMET /trg - 91.95+3.29 - - 7824+1.34
BDT 39.82+193 3629213 2740+288 3345x057 5201067
Total Eff. 023+0.01 0.154+001 047+0.02 047+001 0.73+0.02
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