ISSN (Print): 2394-3629

THE “FLU SEASONS” AND THE MISSING DATA: A MATCHED-PAIR
ANALYSIS FOR THE PANDEMIC SEASON 2019_2020

Vincent Kay Lo Ip <

Clinical Instructor, Faculty of Medicine (Department of Family Practice), University of British Columbia,

Vancouver, V6T 1Z1, Canada.

Received 31 July 2021
Accepted 15 August2021
Published 31 August2021

<z Original Article International Journal of Research - GRANTHAALAYAH
5<% ISSN (Online): 2350-0530 August 2021 9(8), 268-281
s

|
|
1
‘ Check for
‘ updates

The unit cell from the McNemar’s 2x2 Table denotes the week with col (1, 2) and the
Public Health Region with Row (1, 2). We calculate the standard normal statistic (z)
for A(H1), A(H3), Influenza B. Each one categorical unit is in fact a pair of matched-
pair data within its own partial table. The Cochran-Mantel-Haenszel Test collapses
these partial tables to summate these 2n observations in a 2x2 x n contingency table
to yield the marginal counts of the McNemar’s test.

The open data for Europe/Asia began this SARS-CoV2 pandemic, from week 3 to week
14, with the normal statistic (z) entering into an identical collapse mode. These all
assumed the same “V” curve as the general collapse pattern and they rippled together
without overlapping. During this period China applied mandatory lockdown and they
mandated masks. We should strive to be more evidence-based so that we can

CorrespondingAuthor convince more of the general public to accept the public health measures to survive.
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two responses of its own partial table. The Cochran-Mantel-Haenszel Test summates
all these partial tables to arrive at the same marginal counts of the McNemar’s Test.
This test statistic is likewise used for the Rasch model and for the Transmission
Dysequilibrium Test.

Methods And Results: We used col (1, 2) =1wk for N_America, Europe/Asia and
forS_America/Africa/Australia/New_Zealand. For Canada Row1l/Row2 was (BC-
Manitoba)/ (Ontario-Atlantic). For the US Row1/Row2 was Regions (7-10)/ (1-6).
We performed simultaneous Proportional Odds Comparison of Margins (4x4 Table).
We sequentially deleted Regions 1, 10, (9-10), (8-10), (1-4) and (1- 5) to define the
effects of the missing data. And we surveyed for ILI pneumonias in Hong Kong for
matched-pair regression. A(H1) and A(H3) surged/resurged with condition numbers
(multicollinearity)=<(¢)=(eigenvaluemax/eigenvaluemin) =(Amax/Amin) At above
2,962 the regression coefficients diverged in opposite directions.

Conclusions:We define the the Influenza Season since 2019_2020 mathematically
with the McNemar’s Test using the Laboratories’ real-time observations from the
Americas, Europe/Asia, Afri

We define ca and Australia/New_Zealand. These real-time sequential frames from the
weekly updated data show that z=(n12-n21) /(n12+n21) ~0.5 holds for the normal and
for the approximate standardized test statistics.
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1. INRODUCTION

The SARS-CoV-1 epidemic in 2002-2003 provided the background of this study
when this started in Hong Kong. The first evidence of the epidemic in 2003 was
actually noticeable from November 2002 when the SARS-CoV-1 was sequenced in
April 2003 Peiris et al. (2004). China was able to limit that epidemic to 5329
confirmed clinical cases with 349 deaths in 2003 WHO. (2003). And Hong Kong
quashed the epidemic with only 1750 confirmed cases and 299 mortalities. (World
Health Organization (WHO), 2020). As at July 2020 these numbers for SARS-CoV-2
had surpassed 14 million globally with over 600,000 deaths. The WHO consensus
since May 2003 3 is still relevant. A textbook on mathematical statistics defines
Complete Sufficient Statistics and the search for minimum variance estimators.
HOGG etal. (2013)

This “Current” situation as changed from 2003 to 2020. WHO (2020), Drosten
etal. (2003), Marra et al. (2003), Roy and Milton (2004).

The opportunistic airborne transmission of SARS had finally got past the direct
person-to-person small-particle aerosols transmission to cause this SARS-CoV-2
pandemic in 2020. The Avian Influenza (H5N1) cannot yet spread by small-particle
aerosols Beigel et al. (2005). This global person-to-person transmission of SARS-
CoV-2 is efficient by airborne and droplet routes Meselson (2020) . New methods
of sampling Cheng et al. (2019) are attempting to define the infecting dose or to
define super-spreaders. This direct transmission is controllable or reducible by
social distancing and masks. Chu et al. (2020) The efficiency that the virus transmits
Panel EA et al. (2020) renders previous worldwide stockpiling strategies Balicer et
al. (2005) unable to provide the early needs of personalized protective equipment,
hospital beds and ventilators. Castro et al. (2020).

The Survey from 2004 to 2009

The aim in 2004 was to find the “sufficient statistic”. Simple Random Sampling
Scheaffer (2007) was performed from 2004 to 2009. Out of every 100
questionnaires that were sent out every week, 15 to 20 copies returned. The
parameters were “fever”, “cough”, “difficulty breathing”, “pneumonia”, “contact with
ILI”, “bacterial infections”, and “hospitals”. We used Proc Freq and Proc Genmod in
2004 and we switched to Proc Glimmix in 2007. Proc Freq and Proc Genmod
suggested that the parameters “pneumonia” and “contact with ILI” to be likely
candidates to be the “sufficient statistic”. Proc Glimmix confirmed that these two
parameters showed remarkable convergence on iterative computations. Kay
(2014).

The Binomial Distribution

Each coin is unique, where each and every coin-flipping is also unique, and
there is a unique subject-specific effect HOGG (2013) every time. In fact, each and
every virus has a behavior that must be unique to itself for that moment in time.
Assuming that we are inside the contingency table of this one single virus
proceeding from one moment to the next, we have n=2 independent trials, and the
three different possibilities of one win, two win or no win for Y:

n!

yi(n-y)!

P(y) = (1 —-m)"? y=012 n=2
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The Questionnaire

Questionnaire

Dear Doctor 26th  November
| rie i the hope that you wil share your data with me. Your data are very v sable and wa can procesd only when we have your data on influenza-fike-
esses
This true random sampling seeks bala
reiate this wen Vius isolation Data (3
s PTO for detads on missng dal

week on pneymonis from doclors snd specialts with both high or low flu-lke iinesses. We
gascying ) o assess the Odds Ratios for pneumonia given contact with each of these
e Batbreaks: TRant you or your rompt rephying

Q1 Are you actively practicing in Hong Kong? [Ves] [hol
eed 1o Q 2 ff [Yes]. Return the questionnaire if [Noj

(For private or publc community cinics, specialized of not, please encircle [Yes] and proceed with the questionnaire)

Q2 Piease circie the location(s) of your practice(s) Note: Central is HKVest

[Hong Kong West] Hong Kong East]
[Kowioon West] [Kowioon Centra]  [Kowloon East)
[New: Terrtones West New Terrfories East)
Q3 Fiease, by enc :ungl Yes]or [Nol. indicate in your practice in Ihe past week, whelher you have of have not encounlered patients wih
8) Fever? [ves] [No] i [Yes]. how many [ ] times?
b) Cough?  [Ves] [Ho] If [Ves], how many [ ] times?

Difficutty breathing?

[Yes] Mo  [Yes]. how many [ 1 tmes?
Pneumenia (Cinical or x ng
[Yes] MNo] if [Yes]. how many [ ] times?

@) Diarrhoea? [ves] [No] if [ves). how many [ ] times?
Did any of these patients fall il after contact with SARS/influenza or
after other Contactiravel to Guangdongiother destinations?

_—_— [ves] [Noj i [Yes]. how many [ ) times?
Q4 s ihere bacterial infection? [Yes] [No] If [Yes]how many| ] tmes?
Antibiotics used” [Yes] [No] If [Yes] how many| |bmes?
Are any patients hosptalized? [Yes] [Ne] If [Yes] how many [ ] patients?
(Opinions? Anenvelope with stamp is for your convenience) Dats

In terms of the Cochran Mantel Haenszel Test and the McNemar’s Test, and if
each of the n 2x2 contingency table is truly independent, it would have a binomial
distribution as in the following:

Let Y denote the number of successes. The probability of success y=2, with n=2
trials, for cell row 1 and column 1.

The probability of failure y=0, with n=2 trials, for cell row 2 and column 2,

2!

PR) = P(0) = oo

n’(1-m)?*° y=012 n=2

The probability of success y=1 with n=2 trials, for cell row 1 and column 2
And for cell row 2 and column 1

P(y)=P(1) = rl(1-m)?1y=012 n=2

1|(2 1!

The Serial conditional probability function

The situation of the single virus within its own partial table at any moment in
time and facing its own unique choices can be represented as a continuous serial
conditional probability function where the uncertainties in the numerator and the
denominator are equal at any one instantaneous moment and they cancel each other
out. HOGG (2013)
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McNemar's Test and Cochran-Mantel-Haenszel Test collapsing the 2x2x n
contingency table with n partial tables yields the marginal counts of McNemar’s Tests
and each virus among n is match-paired with itself. This creates a serial conditional probability function
where the uncertainties in the numerators and denominators are equal and they cancel each other out.

(-G 1) G-~ fZ'a-e"TF 1
| " ]9)3‘(1—9)*2* [ " Jszz = | ]
== T, I}

According to the prevalent concept of the “missing data” at the time, our
findings relevant to the parameter’s “pneumonia” and the “history of contact” with
influenza-like-illness were therefore most surprising.

Pneumonia and contact with ILI

Parameters “Pneumonia” and the “history of contact™ with ILI
The time frame is from Jan 2004 in Hong Kong for 60 months.
The methods used were again the Proc Freq and Proc Genmod

alpha for beta coeff
o5 of Pnenmonia (Weld)
5
05 -| alpha for beta coeff’
o4 of Pnenmonia (LR St
02 H] Accepted level of si
000 mpmPlla n 5 3 gificance
1 6 13 21 28 32 37 41 45 49
3 9 17 26 29 34 39 43 47 53
MONTH

This is the Graph for Parameters “Pneumonia”. The graph for the history of
“contact” with ILI is not showed as it had a much more reduced range of “a<0.05
significance” for the “f3 coefficients”. The time frame for both is from January 2004
in Hong Kong for a period of 60 months. The methods that were used were the Proc
Freq and Proc Genmod. This graph monitored the “a<0.05 significance” of the “f
coefficients” for the categorical counts of the parameter “pneumonia”, reporting
Wald and LR statistics as described for the method. The blue line is for the accepted
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significance level of a<0.05. Red is for the Wald stat and green is for the LR stat. It is
clear that from this graph that, with either the Wald or the LR statics, during most
of the 60 months during the survey, the significance level of the 3 coefficients
reached the accepted level of a<0.05. This meant that most of the parameters of
“pneumonia” obtained during the survey were significant for computation in the
ordinary mathematical sense. It is important to note that, while most of the
“pneumonia” parameters were significant enough to reach the a<0.05 significance
level, there were three months out of a total of 60 months, where the a significance
level did break over to above and beyond the accepted a<0.05 significant level.

2. METHODS
The MATCHED-PAIR Relationship -- the Null Hypothesis

McNemar's Test and Cochran-Mantel-Haenszel Test collapsing the 2x2xn
contingency table with n partial tables yields the marginal counts of McNemar's Tests
and each virus among n is match-paired with itself in its own partial table

2006_2007 McNemar's Test 2006_2007 2n observations in 2x2 x n contingency table

HIN1 wkd1 52 wk01_12 Total Wit 1_52 wk01_12 st row
Canada a5 180 225 | 4sx i g 180x L 0 228
1 0 0 1 3413
0 1 0 1 775
UsA 730 2683 5413 | 730k [— o1 28 [— F A
Total 775 2863 3638 2nd row
H3N2 wkd1_52 WkO1_12 Total Wi 1_52 wk01_12 st row

Canada 27 467 494 27x 467x

o|=le|e
=}

alalale
=]
&
5

0
0
Total 76 1480 1556 2nd row

USA 49 1013 1062 49x

1013x

The null hypothesis is that the moment to moment (i.e., real-time) changing or
non-changing westerly (or northerly) winds have no relation with the distribution
of the virus isolations within the geographic areas. This becomes a test for the
matched-pair relationship. Agresti (2006) The streamline flow or the turbulence
Haines and Malanotte-Rizzoli (1991) has no relation to the timing and the
geographic location of the actual viral landings. From 2011 we used the loglinear

A

model ML estimate ff  to show the estimated probability that response on
A
geographic location is x categories higher than the response on time equals exp( S

x) times the reverse probability. From 2010_2011 we used the logit model f to

denote a parameter for each subject the odds that the row response falls in category
j or below (instead of above category j) are exp() times the odds for the column
response. The cross-classification in the above 2x2 Table (McNemar’s Test) where
n=3638 actually presents 2n responses for the results of two surveys, those of the
first survey in the horizontal row marginal counts and those of the second survey in
the vertical column marginal counts. The Cochran-Mantel-Haenszel Tests on the
above right present these same data differently as n=3638 separate 2x2 partial
tables, one partial table for the two matched responses from each virus. Each 2x2
partial table has one column for each possible outcome, and the results of the first
survey in row 1, and the results of the second survey in row 2. And collapsing the
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2x2 x n contingency table for USA and Canada yields the marginal counts of the
McNemar’s tests.

The Missing Data

The 10-Region who/nrevss regional map contained the full version of the
official data Regions. The 9-Region who/nrevss regional map showed how the
observations could be missing or misplaced. The official 10-Region map carried the
numbers (1-10) of the data Regions in bold and these numbers (together with their
data) corresponded to the respective Regions in the 9-Region map, where Region 10
and its data were missing. We sequentially defined Regions 1, 10, (9-10), (8-10), (1-
4) and (1-5) as further missing data and we presented these comparisons in the
extreme conditions of Figure 2.

For weekly real-time computations we needed to define the entity of the
interim missing data at the beginning of the week and which would be updated in
the subsequent days before the end of the week.

3. RESULTS
The McNemar’s Test and the Wald test (Proportional Odds Model)

On Figure 1 for Canada, Figure 4 and Figure 8 for the US, Figure 5 for North
America, Figure 6 for Europe/Asia, and Figure 7 for the Southern Hemisphere, we
tested the matched-pair model generally with the standardized normal test statistic
z of the McNemar’s Test on the upper left and compared this with the approximate
z based on the Proportional Odds Model on the upper right. On the lower row within
each graph, we superimposed the 2x2 (2wk) and 4x4 (4wks) Tables to compare for
A(H3) on the lower left and A(H1) on the lower right.

Flg. 1 2020 wk35 Canada. Left upper, Col (1, 2)=1wk, and right upper, Col (1, 2, 3, 4)=1wk. zon left is standardized normal
statistic. Zpropodd on right is approximate z from proportional odds model. On left (for upper) are for full version Canada
data computed within the boundaries set by the missing data from row1 and row?2 of the 2x2 Table . Right (for upper) 4x4
Table showed the computations for all Canada data within the boundaries set without the Saskatchewan data in Row2, and
without the Thunder Bay data in Row3. In the lower left, data for A(H3) (2x2) with and without sask data in Row1 compares
with A(H3) (4x4) with and without sask data in Row2. On right lower, A(H1) both 2x2 and 4x4 superimposed.

...... e duta 2020 2:2 stwosawats Bhac-aspe dota 2070 x4 alhwssashwth

wer waan

Bhac.atpe data AIND) 262 4yt smwosas hac.aspe dats AP 242 41k sTwosss

wer waan

Figure 1 The McNemar’s Test and the Wald Test for Virus Isolation Data

For Figure 2, the left upper diagram showed the full version of the official data
(2x24wks) Rowl/Row2= (7-10)/ (1-6) =10R7 and (4x4 4wks)
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Row1/Row2/Row3/Row4 =Regions (910/78/56/1-4). The right upper (AH1), left
lower (AH3) and right lower (B) diagrams showed the effects of the missing data
(min and max) from both sides of Row1 or Row2 in the 2x2 Table Column (1, 2) =2
wks. The three center-most curves in each of these three diagrams were
represented by 10R7=Row1/Row2= (7-10)/ (1-6), 9R7 without 10=Row1/Row?2 =
(7-9)/ (1-6) and 9R7 without 1=Row1/Row2= (7-10)/ (2-6). The upper boundaries
were represented by 8R7=Row1/Row2= (7-8)/ (1-6) and 7R7=Row1/Row2= (7)/
(1-6. And the lower boundaries were by 6R7= (7-10)/ (5-6) without regions (1-4)
and 5R7= (7-10)/ (6) without regions (1-5). With these missing data defined for
Rowl the entire curves for 8R7=Rowl/Row2= (7-8)/ (1-6) and for
7R7=Row1/Row2= (7)/ (1-6) moved upwards along the y-axis. The opposite
occurred for Rowl/Row2=6R7= (7-10)/ (5-6) without regions (1-4) and for
Row1/Row2=5R7= (7-10)/ (6) without regions (1-5). These moved downwards
along the y-axis.

Flg. 2 USA Season 2019_2020 to wk35. Left upper, z{2x2) for Col(1,2)=2wks and zodds(4x4) for Col(1,2,3,4)=1wk, and
zorzodds is either z or zodds (approximate z). z is normal test statistic row1/row2=(7-10)/(1-6)=10R7 and approximate z (zodds)
is for row1/row2/row3irowd4=Regions{910/78/56/1234). For right Upper (H1), left lower (H3), and right lower (B), Col{1,2)=2wks,
and 10R7=Regions{7-10)/(1-6), 9R7wa10 ={7-9)/{16), IRTwol={7-10)/(2-6), BR7=(7, 8)/(1-6), TRT =(T)/{1-6), 6RT({1-4) =(7-10)/(5-6)
=6RTwithout{1-4), 5R7=(7-10)/(6)without{1-5). For these three figures, missing data in row 1 elevate z, and in row 2 they lower z.

WhoinrevEs 3t 2020 AWKDIZ: m4x1 z0d fds whoinreves dats AIN1) missingdataiminmax)

wheinrevss data AfK3) missingdataiminmax) whoinsawss data fuB. missingdataiminma)

Figure 2 The Missing Data (minimized and maximized)

In Figure 3 we computed the full data from Canada, USA, as
Row1/Row2=North/South =Canada/USA =BC-Atlantic/Regions (1-10) and the full
data from Mexico, Guatemala and USA as Row1l/Row2= South/North=Mexico-
Guatemala/USA. For Canada/USA we computed these to be within the boundaries
formed with Row1=BC-Atlantic Provinces without the Thunder Bay data and with
Row2=Regions (1-9) without region 10. On the right upper graph, the data were
Row1/Row2/Row3/Row4=CanadawoOnt/Ontario/Region (125810)/Region
(34679). Incomparing the 2x2 Table with the 4x4 Table it was found that the original
boundary between Row1/Row?2 should be kept intact as the boundary between
Row2/Row3. For the Same reason, the 2x2 Table for Mexcio-Guatemala/USA was
compared with Row1/Row2/Row3/Row4=Guatemala/Mexico/Regions
(34679)/Regions (125810).
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Flg. 3 North America Season 2019_2020 to wk35 Matched-pair behavior. Upper. Row1/Row2=Canada/USA on left. Row1
from the left becomes on the right Row1/Row2=CanadawoOnt/Ontaric. Row?2 from the left becomes on the right Row3/Row4=
Regions{125810)/Regions(34679). Lower Left. Row1/Row2=Guatemala-Mexico/USA. This Row1 becomes on the right lower
Row1/Row2=Guatemala/Mexico. Row2 on the left lower b Row3/Rowd=Regi (34679)/Regions(125810) on right lower.
z is normal test statistic of McNemar’s Test. zpropodd is approximate z of the Proportional Odds Comparison of Margins (4x4).

Phac-aspeicde data 2020 262 llwa 10hwoth. phac aspeicde data 2020 41 albwo 1Oiwoth

weak wesk

pahotede data 2020 242 albwo1OMWSG S pahaledc data 2020 x4 altws10MWOGUSH

ZPROFODD

Figure 3 Row1l/Row2=Canada/USA and Row1/Row2=Mexico-Guatemala/USA

Figure 4 and Figure 5. The McNemar’s Test and the Proportional Odds Model.

The full version of the data represented by 10R7=Row1/Row2= (7-10)/ (1-6)
were computed to be within the two boundaries set between 9R7 (without 10) =
Row1/Row2 = (7-9)/ (1-6) and 9R7 (without 1) =Row1/Row2 = (7-10)/ (2-6).

Flg. 4 2020 US wk35. Upper Row p the general hed-pair behavior b the 2x2 and the 4x4 Tables. On
left Column (1, 2)=1.week compares with right Column (1, 2, 3, 4)=1.week. z on left is standard normal statistic. Zpropodd on
right is approximate z from proportional odds model. The upper left and the right are for full version 10 Regions computed
within the boundaries set by the missing data as defined. For the lower row each graph compares the specific matched-pair
behavior between the 2x2 (2wks) and the 4x4 (4wks) Tables. Left is A(H3) and right is (H1).

wholnrevss data 2030 21 allws 10hwot wheinrevss data 2020 dxd alkwo (0hwat

weak wesk

wholnrevas data AY) 212 dd aliwot0 whoireves data ATH) 22 dnd sliwatd

e

Figure 4 The McNemar’s Test and the Proportional Odds Model
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From a higher vantage point, we computed the whole of North America with
rowl/row2=Canada-Regions (125810)/Regions (34679)-Mexico-Guatemala and
with rowl/row2/row3/row4=Canada/Regions (125810)/Regions
(34679)/Mexico-Guatemala in Figure 5.

Flg 5 N America 2020 wk35. Upper Row shows the general hed-pair behavior b the 2x2 and the 4x4 Tables.
Left Row1/Row2=Canada-Regions(125810)/Regions{34679)-Mexico-Guatemala. Row1 from the left becomes on the right
Row1/Row2=Canada/Regions(125810). Row2 from the left is now on the right Row3/Row4=Regions(34679)/Mexico-Guatemala.
Left upper, z is normal test statistic of the 2x2 Table. Right upper, zpropodd is approximate z of the 4x4 Table. Lower Row, on
each graph the specific hed-pair behavior b the 2x2(2wks) and 4xd{dwks): A(H3) on L and A(H1) on R. WHO data.

Morth America 2020 22 alliwo 10iwaGust North America 2020 dxd allwa 0iwoGuat

propodd

Horth America AfH3) 22 éxd sliwe 10 ; North America Af1) 22 4xd aliwo10

e
Wisonk

Figure 5 The McNemar’s Test and the Proportional Odds Model.

Flg. 6 Europe/Asia 2020 wk35 Upper Row shows the general hed-pair behavior b the 2x2 and 4x4 Tables. Left
Row1/Row2=Europe/Asia. Row1 from the left becomes on the right Row1/Row2=Iceland_British_Isles/Continental_Europe.
Row2 from the left is now on the right Row3/Row4=Continental_AsialJapan_Philippines_Indonesia_Papua. Left upper, z is
normal test statistic of the 2x2 Table. Right upper, zpropodd is approximate z of the 4x4 Table. Lower Row, on each graph the
specific hed-pair behavior b the 2x2(2wks) and 4x4(4wks): A{H3) on the lower L and A{H1) on the R. WHO data

Europaihsia 2020 222 altwolrehwaindenPHG Europafhsia 2030 dxs ailwolrshwoindenPHG

peopo

s

e

Figure 6 WHO data for Europe/Asia
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Flg. T Southern Hemisphere 2020 wk35. Upper Row shows the matched-pair behavior between the 2x2 and the 4x4 Tables.
Left Row1/2=South_America_AfricalAustralia_New_Zealand_New _Caledonia. Row1 from the left is on the right Row1/2=

South_AmericalAfrica. Row2 from the left is now on the right Row3/4=Australia/New_Zealand_New_Caledonia. Leftupper, z is
normal test statistic of the 2x2 Table. Right upper, zpropodd is approximate z of the 4x4 Table. Lower Row, on each graph the
specific matched-pair behavior between the 2x2(2wks) and 4x4(dwks): A{H3) on lower left and A{H1) on lower right. WHO data.
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Figure 7 WHO data for the Southern Hemisphere

The full version of the data represented by 10R7=Row1/Row2= (7-10)/ (1-6)
were computed to be within the two boundaries set between 9R7(without 10) =
Row1/Row2 = (7-9)/ (1-6) and 9R7(without 1) =Row1/Row2 = (7-10)/ (2-6).

Flg. 8 2020 US wk35 Upper Row Bjtotal), B(Yamagata) Lineage and B(Victoria) Lineage Left 2x2 and Right 4x4 Tables.
On left Column (1, 2)=1-week compares with right Column (1, 2, 3, 4)=1-week. z on left is standard normal statistic. Zpropodd
on right is approximate z from proportional odds model. The upper left and the right are for full version 10 Regions computed
within the boundaries set by the missing data as defined. For the lower row each graph compares the specific matched-pair
behavior between the 2x2 (2wks) and the 4x4 (4wks) Tables. B(Victoria) Lineage on Left and B(Yamagata) Lineage on Right .
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Figure 8 The McNemar’s Test and the Proportional Odds Model as it applies to Influenza B and the
Victoria and Yamagata lineages
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Mathematical Model for Regression Analysis

The model is an example of mixed model, containing the random effect « i
(intercept) and the fixed effect (E). For PROC GLIMMIX, the outcome ‘1’ is ‘successes
and outcome ‘0’ is ‘failure’ for the response of pneumonia in the univariate 2-stacked
data format. Let i denote the probability of a success for subject i's response:

Logit(yi) =i+ Pi[A(HIN1)] + Po[A(H3N2)] + Bs[B] + B.[c] +
Bs[PFLU] + B6[MYCO] + B;[RSV] + Pg[contact*estimator] ~ Equation 2

ai  the intercept representing an unobserved sample from a probability
distribution, presumed to be normal distribution with unknown mean and standard
deviation.

Response (event= ‘1) denotes the probability of a success for subject i’s
response;

By, By, B ... and Py are coefficients for weekly respiratory virus isolations;
Estimator = H1IN1, H3NZ2, B, C, PFLU, MYCO, rsvp, virus*virus.

fh1,fh3 and fb is HIN1, H3N2 or b expressed as fraction of samples;
contact number of patients per week who develop ILI's after contact with
other patients who had ILI's

We re-computed our data with PROC GLIMMIX from December 2004 onwards.
We performed wunivariate regression analysis for pneumonia using
Response(event=1), ‘1’ being success and ‘0’ being failure for pneumonia. The two
response parameters of ‘pneumonia’ (binary) and ‘contact’ (Poisson) were stacked
in the 2-tiered univariate format Edition (2009). We computed the random (o)
effects and the fixed (3) effects for the different components of Virus Isolation Data
2004-2009 in accordance with our model, and
Probability=pi=exp(ai+f)/(1+exp(ai+p) for “Response(event=1)", this being the
subject-specific effects from the ith questionnaire and ith partial table of the
McNemar’s Test. Note: Model is modified from PROC GLIMMIX documentation
(STAT 9.2 User's Guide. The GLIMMIX Procedure (Book Excerpt) -
statugglmmix.pdf, n.d.). The McNemar’s Test and matched-pair data provided the
model for this survey for matched-pair data, ‘1’= success and ‘0’=failure for ILI
pneumonia. PROC GLIMMIX computed the random(ai) and fixed(f) effects for
A(H3N2) and A(H1N1). We defined

pi=Probability (event= ‘1") =exp(o;+f)/(1+exp(ci+))
as the subject-specific-effects from the ith questionnaire and partial table.

4. DISCUSSIONS

The estimations of the Basic Reproduction Numbers Alimohamadietal. (2020),
Mills et al. (2004) differ widely for this Covid-19 pandemic. These airborne
transmissions Tellier (2006), Stadnytskyi et al. (2020) are efficient to transmit
between persons. The SIRC/SIR model Casagrandi et al. (2006) provides the
scientific basis for “flattening or crushing the curve”. We present the best available
collateral evidence in the form the simultaneous isolations for the influenza viruses
(A(H1), A(H3) and Influenza B), when the lockdown was applied to every person in
Wubhan (Figure 6) to stop the transmissions of Covid-19. In those other parts of the
world, lockdown was either mandatory or voluntary, and the surgical mask was also
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mandatory or voluntary. The final practical means of crushing the curve comes to
these different forms of social distancing with or without the mandating of the
surgical mask. Lewnard (2020). The McNemar’s statistic provides this evidence-
based perspective on the collateral means (and ends) to the flattening of this curve.
This collateral evidence focused on the surgical face-mask when this helps to cuts
the transmissions of both the small-particle aerosols and the large droplets
Anfinrud etal. (2020)between persons. In Figure 6 the collapse pattern for influenza
can be seen both in the 2wk (week-to-week) graph and in the 4week (2week-to-
2week) graph.

McNemar's Test and Cochran-Mantel-Haenszel Test

Starting from wko03 to wk14 all three A(H1), A(H3) and Influenza B collapsed into the same pattern
This same pattern was only seen in Europe/Asia for Season 2019_2020.
During this period there is absolute lockdown in China .
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