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Supermodel failures

Why didn't forecasting models get Covid-19 predictions right?

ISHAAN GERA
New Delhi, 21 April

ic was raging, the Department

of Science and Technology
(DST) constituted the Indian
National Supermodel Committee
to track the pandemic’s evolution
and recommend future policy
interventions.

India hit its peak in September
2020, and the National Super-

I n May last year, as the pandem-

model Committee report, released *

in October 2020, confirmed that
India had indeed hit its peak of
infections in September. The
report said if all protocols were fol-
lowed, the pandemic would be
controlled by February 2021, and
there would be minimal active
symptomatic infections.

A Tata Institute of Fundamental
Research (TIFR) study in
November 2020 predicted a decline
in infections in Mumbai by January
2021, saying that the epi-
demic would be under

the TIFR study iterated that the virus
would be under control in Mumbai
by January, they had assumed that
there would be less slippage in
Covid-appropriate behaviour or that
there would be a calibrated reopen-
ing of the economy.

“Early on for India,
modellers did not suffi-

control by then. m:_:'.leec:?:::l ciently consider the sce-
Itis not just models in gonjs ider nario that when part of

India; modelling efforts

the current

the country opens up fur-

from across the world pre- o ther around February,
dicted at one point or cond.ltlons to people would assume
another that the pandem- predict future that the disease had
ic would end soon or :II: tcohmes, receded, and would lower
infections would fall to ey have their social distancing,
negligible levels, to rely on mask compliance behav-
. assumptions : . »
The only saving grace to make iour by January this year,
for modellers and fore- said Sandeep Juneja,
casters has been the Latin the models head of the TIFR study.

phrase ceteris paribus,
meaning all other things
being equal.

While model projections consid-
er the current conditions to predict
future outcomes, they have to rely
on assumptions to make the models
decipherable. So, when the National
Supermodel Study projected that
the cases would end in February or

decipherable

But the Supermodel,
in the worst outcome,
had stated that relaxation in pro-
tective measures could lead to arise
in Covid-19 infections again, and
the country could record nearly 2.6
million infections a month. The
country has averaged 233,091 cases
a day in the past seven days and at
this pace it would record seven mil-

- —

lion infections in a month.
Moreover, while nearly all
models did predict a second wave,
none envisaged that the wave
would be much worse than the
first one. The National Super-
model Study had predicted an
average of 87,000 cases daily —
much lower than the peak of
93,000 cases the country had aver-
aged for a week in September.
“All these models have to be fit-
ted to data and our understanding
of disease transmission in a partic-
ular context. Second waves have
been larger than the first in some
contexts, and variants add another
layer of complexity here,” said
Ramanan Laxminarayan, founder
and director of the Center for
Disease Dynamics, Economics &
Policy (CDDEP), Washington, DC.
“The most difficult variable in these
models is human behaviour. When
testing levels are low, there is a false
sense of security from vaccines or
there is public messaging that
Covid-19 is not harmful. That comes
in the way of this feedback,” he
added. To understand what did
work and what didn’t, it is impor-

PREDICTION VS ACTUAL
(all India daily infections,
seven-day moving average)
Sep-20 93,199
National Supercommittee

model prediction for worst-case
scenario (Oct 2020) 87,000

19-Apr-21 233,091

(Data for National
Supercommittee model is
based on the assumption of the
country witnessing 2.6 million
infections in a month.
September data corresponds to
the highest seven-day moving

average during the first wave)

Source: MoHFW, National Supercommittee
study

MODELLING THE VIRUS

Name of Studies

the model using this
approach

SIR Michigan study

SEIR ICMR Study

SAIR/SUTRA National
Super-
committee

variation of

the SAIR model
called SUTRA

Agent-based | TIFR, CDDEP

model

tant to decode how models work.
The most common epidemiolog-
ical models are “suspected, infected
and recovered” (SIR), or “suspected,
exposed, infected and recovered”
(SEIR) models. Using the SIR model,
as the infected population and the
recovered population rise, the sus-
ceptible population decreases, and
researchers can predict the disease’s
final outcome and duration. The
SEIR model adds another dimen-
sion to this by adding “exposed”
parameter, which covers people
who have been exposed to the virus
but are not infected. This adds more
certainty to modelling outcomes.

The initial pandemic models relied
on these two approaches to deter-
mine the shape of the curve. There
is another dimension to Covid-19 —
the asymptomatic people, which
these models do not cover. So, many
researchers constructed a “suspect-
ed, asymptomatic, infected and
recovered” (SAIR) model.

The National Supermodel
Committee has relied on a variation
of the SAIR model. Manindra
Agrawal, Madhuri Kanitkar and
Mathukumalli Vidyasagar devel-
oped a new modelling technique
called “susceptible, undetected, test-
ed (positive), and removed”
approach (SUTRA), which takes into
account the gaps in testing and
those who are infected but unde-
tected; it also takes into considera-
tion new variables like reach.

The other approach that has
become common for limited geo-
graphical spaces is the agent-based
model, which can cover a set of
parameters and determine the
impact of each on the spread of the
pandemic. The Tata Institute of
Fundamental Research followed
this approach for determining the
trajectory of Covid-19 infections in
Bengaluru and Mumbai. The TIFR
study played with assumptions
regarding the phased reopening of
offices, schools and trains to deter-
mine the rate of fatalities and hos-
pitalisation in the cities. The TIFR
model for Mumbai had estimated
that the transmission coefficient for
schools and homes would be higher
than the transmission coefficient at
the workplace or in the community.
In its initial phase, the model did
not determine the impact of local
trains, but in later studies, it esti-
mated a limited spike with locals
operating on a limited capacity.

“Our projections were quite
detailed and accurate till January.
It allows more detailed modelling of
interventions and people’s behav-
iour as well as behaviour change
(reduction in compliance, increase
in mobility). Another advantage is
that one can do more detailed what-
if analysis,” said Juneja.

But SAIR models have their own
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advantages.

Manindra Agarwal, professor, IIT
Kanpur and one of the SUTRA tech-
nique co-creators, differs in opinion.
“Agent-based models do not work
well on large regions due to signifi-
cant heterogeneity. SUTRA is
designed to have few parameters so
that their value can be learnt from
data. This makes SUTRA suited for
large regions (states, countries),” he
pointed out.

“All models are based on
assumptions and are only as good
as the assumptions. Further, pan-
demics are fuelled by human behav-
iour, which is unpredictable and
hard to model,” said Shahid Jameel,
director, Trivedi School of
Biosciences, Ashoka University.
“Most models did not take into
account the generation of viral vari-
ants that would be more infectious
and also escape prior immunity to
various degrees,” he added.

K Srinath Reddy, president,
Public Health Foundation of India,
believes that faulty assumptions
have also played a huge role in not
getting correct forecasts. “Many peo-
ple thought herd immunity would
come. I didn’t believe that and
argued against it. I think curves were
fitted with their perception,” he said.

Models may have failed to cor-
rectly predict the second wave but
that does not mean an end for mod-
elling. The purpose of the models
was not to do long-term forecasting
but inform public opinion and guide
policy decisions. So rising cases have
led to arace in modelling again, with
forecasters predicting when the sec-
ond wave would subside.

“We have been predicting the tra-
jectories of various states and some
cities since last month,” said
Agrawal. He predicts that the second
wave would be over by the end of
this month or first week of May for
most states.

Given that some states and
Union Territories are going into a
lockdown and governments have
become strict again, cases are bound
to fall. But will there be a third wave?
More importantly, will modellers get
it right this time?

GM promises to
reboot (adillac
with electric SUV

JENNY GROSS AND JOHANNA LEMOLA
21 April

General Motors has promised to recast
the Cadillac brand with electric drive,
and it’sin a hurry to doit: The Cadillac
Lyriq EV will go into production
almost a year sooner than originally
planned when it hits showrooms in
early 2022.

The Lyriq will go on sale with a
price of just under $60,000 with most
options included and will kick off the
GM luxury brand’s plan to go all-elec-
tric by 2030. If the market keeps
embracing electric vehicles, Cadillac
will ditch gasoline five years before
the rest of the company.

The quicker push to sell the Lyriq
is part of GM’s strategy to take a lead-
ership position in EVs and sell only
zero-emission vehicles by 2035. In
recent months, the company has an-
nounced a battery plant in Tennessee,
astake in a battery tech startup, and a
Chevrolet electric pickup.

“The industry is at an inflection
point,” said Cadillac Vice President
Rory Harvey. “We wanted to start the
journey sooner. We will be leaving this
decade as an EV brand, which means
we will not be selling internal com-
bustion vehicle by 2030.”

Cadillac has grown in China but
has had a tougher time regaining old
glory in the US Harvey said the brand
will rebuild itself with technology like
the Super Cruise hands-free driving
feature, fast charging and a large inte-
rior touch screen. The crossover SUV
can go more than 300 miles on a
charge. A fast charger will be able to
top up the battery by 76 miles every
10 minutes.

New technology gives Cadillac a
chance to remake itself, but it’s going
to be difficult with so much competi-
tion coming, said Alexander Edwards,
president of Strategic Vision, a con-
sulting firm in San Diego.

BLOOMBERG

The start,notthe end,
of Unicornseeding

Conditions are ripe in a broad range of sectors
forstrong growth and innovation

NEELKANTH MISHRA

In the first part of this four-part ser-
ies, we saw how the advent of private
equity is reshaping India’s corporate
landscape. In the second, we explo-
red the progress in layers, driving
rapid and broad-based growth. In this
part, we focus on enablers in sectors
seeing clusters of unicorns.

Take Software-as-a-Service (SaaS),
where we found a dozen unicorns,
and expect that number to rise by
several multiples in a few years.
While this would not have been
possible without India’s large pool of
trained software engineers, it has
been catalysed by the changing
nature of software, and how it is built
and sold. Corporate users of
information technology (IT) are swit-
ching to a pay-per-use model for both
hardware (better known as “the
cloud”) and software. Moreovetr,
large, monolithic software is giving
way to smaller and more specialised
chunks that communicate in a stan-
dardised and not a proprietary lan-
guage: A handful of engineers can
now develop a tool and sell it to cor-
porations. Buyers, too, do not have to
commit to multi-year deployment
and licensing contracts, or resorttoa
lot of custom-development. As a
result, several specialised areas like
customer relationship management,
billing, payment processing, cyber-
security and even e-groceries are
seeing the emergence of fast-growing
SaaS companies.

Given the significant growth of the
Indian IT services industry, many
lamented the lack of Indian firms in
products: SaaS addresses that. More
of this is likely, as the thousands of
engineers that have experienced
unicorn-creation from very early
stages have new role models.
Importantly, these firms need not
have been founded in Bengaluru (or
Chennai, fast emerging as a SaaS hub,
or Thiruvananthapuram). Even those
started in San Francisco or Boston do
most of their development in India.
There is very little to differentiate
them from Indian firms (which also
have sales offices in the US): Thomas
Friedman’s The World is Flat is in play
again. According to Bain, the number
of Indian SaaS companies has nearly
doubled in five years to nearly 8,000.
Nasscom estimates that the revenue
for pure-play Indian SaaS companies

can rise six-fold to $15 billion by 2025.
Another market where the world
is being figuratively flattened is
education technology (Edutech). I
recently heard a venture capitalist
ask a remarkable question: “In 1995
who would have thought India
would make software for the whole
world?” He was speaking in the
context of educational content and
tools being created in India for the
rest of the world. While the
pandemic has accelerated the
adoption of e-learning in India, with
the market expected to grow five-
fold in the next five years, less than
15 per cent of India’s students can
afford to pay more than a thousand
rupees per month. The rest matter

duct companies is not. E-commerce, Quarter Quarter Quarter Financial Financial
modern trade and regulatory Particulars ended ended ended| yearended| yearended
tightening by the government are March 31,| December| March 31, March 31, March 31,
driving formalisation and 2021 31,2020 2020 2021 2020
consolidation of erstwhile mature (Audited) | (Audited) (Audited) (Audited) (Audited)
' but fragmented businesses like that Total revenue from operations 1546.74 | 1364.17 1008.30 4749.87 3489.99
less commercially, even though of distribution, retail and jewellery. - -
hnology may be the This is helping in the o e e e
E)ec nol gy p y ed L IE) g (before tax and exceptional items) 383.18 303.95 1.24 614.87 -369.05
est solution for the dee : creation of new
ol ¢ It b That an Indian brandsi Net Profit / (Loss) for the period before tax
problems ol poor quality  firm could . (after exceptional items) 383.18 303.95 -132.48 614.87 -530.19
of teachers and weak produce vaccines novel and fast-growing Net Profit / (Loss) for the period after t 330.86 304.40 133.23 572.01 516.23
infrastructure. Amuch ot too far behind  Categories supported by ot Proft / (Loss) for the period after tax ' ' s ' o
bigeer opportunity ma new advertisin: Total comprehensive income for the period
eXgngt in erp ortin ty Y gIObal leaders has channels TWGI%tY ears [Comprising Profit / (Loss) for the period (after tax) and Other Comprehensive
P 8 been a welcome O y Income (after tax)] 343.60 305.44 -134.53 577.32 -523.30
content and tools to relief for most backa firm with agood i i -
developed markets that Indians. but has product would have Paid-up equity share capital [Face value X 10 per share] 45.10 45.10 45.10 45.10 45.10
have a better ability to not sur[;rised struggled to develop its Reserves (excluding revaluation reserves) and Non controlling interest 2549.03 1971.71
pay. Just like what Y2K those tracking own distribution, and Net Worth 2504.13 2016.81
did for Indian software the industry cost-effectively tajrge,t Basic earnings per share of ¥ 10 each (not annualised) - in Rupees
(the need to change the new customers withits (after exceptional items) 75.36 67.49 (29.54) 126.83 (142.81)
year to a four-digit ads. Consolidation of - - - -
. . .. . . Diluted earnings per share ¥ 10 each (not annualised) - in Rupees
number in all software in a short distribution and retail, and the (after exceptional items) 75.36 67.49 (29.54) 126.83 (142.81)

space of time led to a large amount
of work being shifted to India for the
first time), the pandemic may have
provided the foot in the door for
Indian EduTech firms, some of
which generated tens of millions of
dollars in revenue last year
compared to zero in 2019.

The Indian pharmaceuticals and
biotech space is also coming of age.
Fifteen years back even the largest
Indian pharmaceutical firms could
only afford research and
development (R&D) budgets of 25 to
30 million US dollars. Now the largest
firms have a much larger revenue
base, and R&D budgets higher than
200 million dollars. Not only has the
domestic pharma market grown at 15
per cent annually over 20 years
(supported by the growth in doctors,

distribution and incomes), exports
have grown rapidly too, and now
account for 72 per cent of revenues:
Half of the US drug market volumes
are now supplied by Indian firms,
and they have made deep inroads in
most major markets globally. This
growth has created more than a
handful of unicorns.

With this size, goals have also
evolved, partly as the US generics
market is no longer expanding as
rapidly, but also because to maintain
their growth rates they need to
develop drugs that need more
research and are not simple generics.
Experience of managing these
pipelines has also elevated the skill
level for the industry as a whole:
Whereas a decade back an ambitious
Indian company would focus on
generic filings in the US, these days
their attention has shifted to specialty
drugs that enjoy a few years of patent
protection, or to biosimilar products.
That Indian firms could produce
vaccines not too far behind global
leaders, and well ahead of even
Japan, has been a welcome relief for
most Indians, but has not surprised
those tracking the progress of the
Indian industry.

Moving to e-commerce: The rapid
growth and strong prospects of
electronic retailing are now well
understood, but its impact on pro-

availability of online advertising
which is cheaper on a cost-per-
impression basis and also more
effective, has catalysed significant
innovation across product
categories. With phone penetration
greater than that of TV, the reach of
advertising has also expanded. As
modern trade and e-commerce
continue to grow over the next
decade, this trend is likely to
continue. Expansion of cold-chains
and better household penetration of
refrigerators has also helped broad-
base product categories that were
earlier considered too niche.

Thewriteris co-head of APAC Strategy and
India Strategist for Credit Suisse
Thefourth and final part of the series

will appear next Thursday
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Extract of Standalone Financial Results for the quarter & year ended March 31, 2021

(% Crores)
Quarter Quarter Quarter Financial Financial
Particulars ended ended ended| yearended | yearended
March 31,| December| March 31, March 31, March 31,
2021 31,2020 2020 2021 2020
(Audited) (Audited) (Audited) (Audited) (Audited)
Total revenue from operations 1,546.74 1,364.17 1,008.30 4,749.87 3,489.99
Net Profit / (Loss) for the period
(before tax and exceptional items) 383.17 303.94 1.22 614.83 (369.10)
Net Profit / (Loss) for the period before tax
(after exceptional items) 383.17 303.94 (132.50) 614.83 (530.24)
Net Profit / (Loss) for the period after tax 339.85 304.39 (133.25) 571.97 (516.28)
Total comprehensive income for the period
[Comprising Profit / (Loss) for the period (after tax) and Other Comprehensive
Income (after tax)] 343.59 305.43 (134.55) 577.28 (523.35)
Paid-up equity share capital
[Face value % 10 per share] 45.10 45.10 45.10 45.10 45.10
Reserves excluding revaluation reserves 2,548.79 1,971.51
Net Worth 2,593.89 2,016.61
Basic earnings per share of ¥ 10 each
(not annualised) - in Rupees
(after exceptional items) 75.35 67.49 (29.55) 126.82 (142.82)
Diluted earnings per share ¥ 10 each
(not annualised) - in Rupees
(after exceptional items) 75.35 67.49 (29.55) 126.82 (142.82)

Extract of Consolidated Financial Results for the quarter & year ended March 31, 2021

Notes:

Kolkata, 20 April, 2021

a) The above is an extract of the detailed format of Standalone and Consolidated results for the quarter & year ended on March
31, 2021 filed with the Stock Exchanges under Regulation 33 of the SEBI (Listing Obligations and Disclosure Requirements)
Regulations, 2015. The full format of the Standalone and Consolidated results for the quarter & year ended on March 31, 2021
are available on the websites of the Stock Exchanges (www.nseindia.com/www.bseindia.com) and the Company's website
(https://www.tatasteellp.com/quarterly-results).

b) For the items referred in sub-clauses (a), (b), (d) and (e) of the Regulation 52 (4) of the SEBI (Listing Obligations and Disclosure
Requirements) Regulations, 2015, the pertinent disclosures have been made to the NSE and BSE
(www.nseindia.com/www.bseindia.com) and can be accessed on the URL (https://www.tatasteellp.com/quarterly-results).

c) The above results have been reviewed by the Audit Committee at its meeting held on April 20, 2021 and approved by the Board
of Directors at its meeting held on April 20, 2021.

For and on behalf of the Board of Directors

Ashish Anupam
Managing Director
DIN: 08384201
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WITHOUT SURGICAL OPERATION

2] RS QDR

(PILES) (FISSURE) (FISTULA)

Dr. R. PRASAD Dr. PREM KUMAR
GAMS (PATNA) BAMS, LLB (UTKAL)
10 AM - 8 PM

v 3 Near Budheswari Temple, 994 321 622 386 CTC Road, BBSR

VSS NAGAR, Q.N.BIL, 107, VANI VIHAR, BBSR

9437301790
© METRO PIAGGI0 €21R_ aA1<l

PIAGGIO

969 694G AlAdea Acadea dAIFE aA6el AQQ ALIf easa
with INSURANCE + RTO LIMITED STOCKS

BS IV BS VI

LDX CNG- Rs.224375 APE AUTO DX Diesel- Rs.296411

CITY + CNG- Rs.197232 (Passenger CNG)

CITY CNG- Rs.195819 APE CITY CNG- Rs.221546

CITY DIESEL- Rs.195223 APE CITY + CNG- Rs.242173

CHASMALOYA
OPTICALS

Get 1 Pair
BLUblock
Lens Free

9,009.TR
(R¥9.re)

98.M9 99.¥¢ (9¢.8%)

.20 g66YR 624IR 96 FRESE 2ee (QITe 8RR Q6) -
SHER (AARVRE! ARG AER)

Purchase
1pc
Frame

98.M9 99.¥¢ (9¢.8%) R99.rm (e¥9.re)

dol:
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226 TR 62RER! N FIF, 909 6 6518 621adal @AFITR/ AF 6618 Aln WSIERIP B APEARCPETY TRITAR
AG6sI8 TElITR PR JOIP AAIKIRE | NQ Ale, 909 26Q 651 6212 RAdn Yo af 6418 dia USRS 3
REEANEPETY FRITRR Ql‘(’iﬂ@ bl R IYEEBR 63QIRC (www.nseindia.com/www.bseindia.com) 6@ @
AR 639A0s (https://www.tatasteellp.com/quarterly-results) 6 QIRQ |

(61) ARG Poe dial 698 (AT BEE6IAR e FILHRINR QQAEFLQ) CAIFR 9ORE Q AR 89 (¥)Q QA AR (),
(@), (), ¥&° (R)q 6Q¢Ql QG | JIEHFOE GUERINQ IR B8 §99x (www.nseindia.com/
www.bseindia.com)6Q QdaQ, 629l e SRIIR (hitps://www.tatasteellp.com/quarterly-results) 62 QAR |
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Peada 8R! 670R6R REAIR AR AEE |

*Term & Condition Apply
Krishna Tower, Opposite Iskcon Te

Ph: (0674) 2564439, 9937513419

9861146916

SAMBAD

: P6adIe ASRIR A9Q 6 AR
: LDX CNG- Rs.215229 (Cargo Diesel) 0%
Adve"lsement 773 5280] 00 (Water Cooled) APE XTRA LDX PU- Rs.296663 _ Ykid agad g
Contact Metro Spare Part (India) Pvt. Ltd. AQEIRR! PEESIR ﬁ
o

Plot No. 2913, 203 Puri Bypass Road, Near Saptasati Temple
Palasuni, Bhubaneswar, Mobile no.: 9658791135, 9437013572
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