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ABSTRACT: Infectious disease has a long history with our human beings. These diseases have been 

well known from the common flu in Spring to the most recent one such as the COVID-19 etc. People 

always want to find a cure such as vaccine to them. However, as the diseases’ viruses have thousands 

or millions of mutation in their DNA or RNA, it is therefore difficult to predict the next popular species 

that may be spread among people in the coming year. Mathematically, the combinatoric plus the 

optimization techniques may be the most feasible way to solve the problem. In the present thesis, this 

author suggests an innovate comparative research method that includes research group (HKLam 

regression) and the control group (other regressions) to the infected virus such as COVID-19 or 

common flu etc. The aforementioned method is used to determine these virus(es)’s convergence (/or) 

divergence mutations such that we may further genetic edit them to obtain several feasible vaccine 

candidates for further investigation in human beings etc. In other words, we are trying to artificially 

developed a tailor made “cow-pox” for these infected viruses and hence may be save millions of our 

lives.  

KEYWORDS: innovate comparative research method, convergence, divergence infective virus, 

covid-19, common flu 

 

 

INTRODUCTION 
 

Humans have suffered from the influenza virus (i.e., the flu) for hundreds of years. The situation has 

historically become even worse when sudden outbreaks occur, such as the 1889 Russian flu (1 million 

deaths), the early 20th Century Spanish flu (20–100 million), the 1950s Asian flu (1–1.5 million), the 

1960s Hong Kong flu (0.75–1 million), and the 2009 flu pandemic (swine flu), which accounted for 

several hundred thousand deaths [1]. Although the number of people infected has decreased since the 

introduction of the influenza vaccine, there is still a chance that future vaccines might be ineffective. 

Hence, a more accurate prediction mechanism is required in order to prepare for new strains of the 

influenza virus. Based on Hong Kong’s present public healthcare system, this will decrease the social 

risk & nervous if there is another outbreak. All influenza viruses have two types of proteins: H and 

N, which range from (1–16) and (1–9) and can eventually mutate through mathematical combinatorial 

processes etc. The various combinations of virus mutation are extremely large, and therefore it is 
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extremely difficult to predict future flu types. As such, finding the right vaccine is crucial. In the 

present research proposal, the applicant will try to develop a novel method for finding the convergent 

species of infected viruses, such as influenza and SARS-CoV-2 through my self-developed HKLam 

theory together with some other regression methods. Then, we may perform scientific observa-

tion/theoretical data-based comparisons for regression convergence calibration (this will be done in 

order to search for the minimum of the expected gradient descent model [31] such that one may finally 

obtain a relatively stable mutated infectious virus, etc. [34], [35], [36]) The aim is to apply genetic 

editing techniques such as CRISPR-Cas9 (or precisely gene prime editor) to remove harmful DNA 

genes for the convergent species virus. One may then develop an ultimate vaccine that is similar to 

the case of cowpox (or it is now the genetically modified human-made type cowpox for influenza and 

SARS-CoV-2) and may hence finally eliminate smallpox, which has been around since the last cen-

tury.  

 

LITERATURE REVIEW 

 

The Present Vaccine Technology – (Inactivated/Killed Virus and Other 

According to the Centers for Disease Control and Prevention (CDC) [2], there are three common 

types of vaccine technology. They are known as the egg-based flu vaccine, cell-culture based flu 

vaccine, and the recombinant one. This applicant will describe the basic ideas behind these vaccine 

technologies. To begin, for the egg-based vaccine, the manufacturer must first select the candidate 

vaccine viruses (CVVs) and then grow them in chicken eggs, with reference to Food and Drug 

Administration (FDA) regulatory requirements. These CVVs are then injected into fertilized chicken 

eggs and incubated for several days such that the viruses are allowed to replicate. The fluid that 

contains the virus is then harvested from the eggs. Hence, in the case of inactivated influenza 

vaccines, the vaccine virus is then killed together with the antigen, then there is also an purification. 

The manufacturing process continues with quality testing, packing, and distribution, etc. 

  

Second, for cell culture-based flu vaccines, the CDC or its laboratory partners usually relies on the 

influenza viruses that have been previously grown in cultured mammalian cells to make CVVs, which 

are then sent to the manufacturer [2]. Instead of inoculating CVVs into chicken eggs, the manufacturer 

must place them in cultured mammalian cells, and hence let CVVs make copies for a few days. These 

processes are similar to what is done for the chicken eggs. The advantage is that a cell culture-based 

vaccine may be faster than what can be achieved with chicken eggs.  

 

Finally, recombinant flu vaccines are created synthetically [2]. First, scientists will obtain the virus’s 

gene that is responsible for the genetic instructions to make hemagglutinin or the HA. In practice, HA 

is an antigen that helps our immune system create antibodies working against the targeted virus. The 

immediate result is the baculovirus that combines with the HA gene and then the infected 

invertebrates. The recombinant baculovirus will then deliver the genetic instructions into an FDA 

qualified host cell line to make the flu’s HA antigen. The antigen collection process is similar to the 

above two aforementioned methods. The advantage of the recombinant vaccine is its production 

process is the fastest, as it can bypass the growth of CVVs in either eggs or cell culture-based 

vaccines. 
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Proposed Vaccine Technology – (Human-Made Genetic Modified Cowpox) 

Any matrix (including mathematics graphs, or to be precise, the phylogenetic tree graph in terms of 

matrix form and its representation [3]) with immediately linear transformation (solution) vector x and 

the resulted vector, b can be approximated by the regression [4] and various linked causality 

philosophy variables [5]. The vice versa is also true. I have named this type of regression as HKLam 

Regression. 

     

For the major contribution of the HKLam regression, every mutated influenza and SARS-CoV-2 

variants can be approximated by their corresponding HKLam Regression and will generate different 

virus mutation regression models [4]. Next, we may compare these variant models by using different 

error parameters [6]. Next, we may select the most feasible mutated virus model as the next popular 

infection species. By continuing the above process a few more times until the mutated convergent 

[7], we may finally develop the corresponding optimized vaccine — the backward mutation technique 

[8] to practically repair the harmful parts of the virus. Hence, the repaired harmless virus will act as 

an ultimate vaccine for any possible future virus infection breakthrough. It is therefore possible to 

generalize a type of human made ‘cowpox’ like vaccine for destroying infected viruses, just like the 

elimination of small pox in the last century. In practice, the aim of the proposed study is to apply the 

HKLam regression model for both influenza and SARS-CoV-2 etc of the phylogenetic tree of the 

infected virus, such that one may construct a new type of regression model (rather than the traditional 

phylogenetic regression) to approximate their mutations. Once we have modeled different variants, 

we may finally get the most optimized one, and through backward mutation, a genetic-editing tech-

nique could be used to rebuild the virus and get the desired ultimate vaccines. Our research questions 

are the following: 

 

i) How may one develop the various models of the virus variants’ phylogenetic tree and predict the 

next feasible variants? 

ii)  What is the best optimized next model for a particular virus, and how may it be found by compar-

ing model error parameters? 

iii) In which way may we get the mutated convergent species of the variant? 

iv) How may we rebuild the full phylogenetic mutation tree of the virus? 

v) How may we develop the ultimate vaccine for the targeted virus? 

 

RESEARCH GAP IN VACCINE TECHNOLOGY 

 

The research gap of the proposed PhD project is that most of the recent vaccine technology is based 

on inactivated viruses in order to stimulate the human immunology system to gain antiviral power. 

However, present inactivated virus vaccine techniques cannot handle continuing mutated viruses, and 

will soon lose its efficiency. The key to overcoming endured mutation is to find the (lower bounded 

of the death rate) convergent species of the virus, such as the COVID-19 Omicron variant (as its 

variant species are now gradually approaching to a mutation convergence of becoming a less-

toxic & lower deadly rate virus [10] & [11]).  

 

The proposed novel vaccine technology aims to find this type of convergence virus species for cases 

such as the common flu and SARS-CoV-2 through the HKLam Theory and various regression 

methods. Next, we may perform scientific observation/theoretical data-based comparisons for 

regression convergence (and/or business gradient descent machine learning [31]) calibration for 
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infectious viruses [34], [35], [36]. As such, one may mathematically and statistically foresee the 

wanted convergent species of the virus. By applying the latest genetic prime editing technology [9] 

(possibly supplemented by CRISPR-Cas9 technology) to remove harmful DNAs out of the final 

convergent (boundary bounded) virus in a particular mutation (or may be in multiple ways) and 

convert it into a vaccine, the outcome result will be an ultimate one. That means, human beings will 

have the chance to develop a new man made genetic modified “cowpox” or an artificial one to 

fight against infectious viruses like the influenza virus and SARS-CoV-2 (until the next significant 

change), although they will continuously mutate according to rule — Survival of the fittest in the 

human body and other environments.  

 

In real life practice, the final convergence of a de-toxic virus-made vaccine may at least last for a 

longer period until the virus’s next significant mutation (e.g., the change from the Wu Han high death 

rate original Covid-19 to the Omicron variant with a relatively mild in low death boundary rate but 

high spread rate [10] & [11]). In fact, the key trend is an increasingly higher transmission rate 

with the offspring of the Omicron variant, a lesser death rate, and a higher chance of immune 

escape. Thus, multiple types of virus DNA’s functional modification (or the related genetic editing 

etc.) may be needed to apply as the steps aforementioned simultaneously. 

 

As an extension, one may genetically modify a virus such that it may infect and thus kill the SARS-

CoV-2 virus together with the antigens that let the human body’s immune system find the SARS 

virus, which is similar to what happens with cancer [13]. Without a doubt, a better method to  

improve my suggested scheme is to use the defective gene of the genetic modified vaccine  

virus for vaccination. One example is the use of the relatively stable parts [32] in the  

RNA of the feasible candidates for the COVID-19 vaccine virus – HCoV-229 [33] after a 

regression convergence computation whenever necessary. Corresponding genetic-editing may 

then be performed for a safer and more stable proportion of RNA as vaccination.  
This is because the modified virus may still have the chance to mutate into novel strains that  

may cause harmful effects in humans [29], [30].  

 

Major Implementation Method 

 

A. Control Group – Using both Phylogenetic Regression and Evolutionary Regression to Find the 

Solution x of the Matrix Equation Ax = b. 

 

The main aim of the phylogenetic regression is to first establish the phylogenetic correlation matrix 

from the phylogenetic trees of the virus variants. We may then compute the corresponding regression 

equation (theoretical values) according to the (*) with a known method regarding how to compute 

the statistical parameters β and ε of the equation y = X β + ε that have been shown in the literature 

review. At the same time, we may apply evolutionary allometric regression with other known obser-

vational parameter values β’ and r(X1,…,Xm). Hence, by performing the scientific data-based re-

search and comparing both theoretical and observational values in the phylogenetic and allometric 

regressions (such as the observational changes in the characters of the spike protein of mutated SARS-

CoV-2), one may then easily find out the values of the solution x to the matrix equation Ax = b, 

[34],[35],[36]. By further adjusting the value of b, and continuing/repeating the above process to-

gether with the matrix mathematics operations, we may finally get the convergent species of the in-

vestigated variants. In a vice versa way, with known values of next b and x, one may get the updated 
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next matrix A recursively etc. [16]. In short, we are continuing to perform the regression convergence 

(such that one may guess and find the minimum of the expected gradient descent model [31]) itera-

tion/calibration to the final and relatively more stable mutated infectious virus [14] as a feasible vac-

cine candidate. Hence, in such a way, both recursive and forward-backward philosophy is naturally 

formed. Furthermore, by comparing the model error parameters of different variants, one may then 

select the best species of the ultimate convergent variant species between various kinds of virus var-

iants. It is worth noting that this procedure may take up to half of a year.  

 

Research Group – HKLam Regression plus (Genetic) Trend (and Drift) Regression   
The major goal of the HKLam Regression method is to build a regression model equation for inves-

tigating influenza or the SARS-CoV-2 virus. We first make use of the phylogenetic correlation matrix 

of the investigated virus species. Then we work with the trend (and drift) regression where the mu-

tated genes are considered as the experimental observation (I propose that this type of of regression 

should be named as a genetic trend that is inspired from [14]). The mutated genes will be considered 

as the y-variable or the y-axis while the time variable may be viewed as the x-variable or the x-axis. 

When a time variable is used, it may then turn into a bio-statistics survival analysis [22]. We may 

then plot the corresponding genetic trend variation graph with several y-intercept. The best optimal 

intercept value should be with the least y-valued intercept one (say c). The value c is then used to-

gether with the phylogenetic correlation matrix as the initialization data for the starting of the com-

putation for the linear transformation (solution) vector x, and thus we may compute another new 

vector b’. Then, by using the HKLam regression method, b’ may then be expressed as the simplified 

Gram-Schmidt process in [2]. Next, we may combine the above method together with [16] and con-

tinue the recursive process using matrix mathematics as described in [16]. Then, we may finally get 

the convergent species of the investigated virus. With comparison to the control group, one may then 

adjust and check whether the convergent variant’s species is the best ultimate final one. This proce-

dure may take up to half of a year. 

 

Using Artificial Intelligence to Simulate the Backward Mutation Through a Genetic Algorithm 
In order to get back to the present popular species of the variants, we may apply artificial intelligence 

(AI) to simulate the backward mutation [18] through the genetic algorithm [19]. Practically, the ge-

netic algorithm consists of a cycle status process as evaluation, selection, crossover, and mutation 

[19]. With the help of AI applied to the genetic algorithm for the final convergent species [20], one 

may select and determine the best path backward to the present popular species (or even train the AI 

to search for the origin of the virus if there is enough data). Indeed, both of the popular virus species 

variants that mutated to the final convergent ultimate species, together with the convergent ultimate 

species backward to the popular virus variant species, constitute a kind of biological forward & back-

ward mutation philosophy. This procedure of programming may take at least nine months or one year. 

 

A Brief Schedule of the Project 
1. Elementary data collection and Literature review – half a year; 

2. Control group research – half a year to nine months; 

3. Research group investigate – half a year to nine months; 

4. Simulation of the virus genetic algorithm – nine months to a year; 

5. A final mix-up – three months to half a year. 

The applicant will first spend half a year to collect elementary data and write the corresponding liter-

ature review from both of the web and library searching. I will then use half a year to nine months 
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for the control group research together with the research group investigation. I will spend a year for 

the simulation of the virus genetic algorithm through computer programming software such as R and 

JASP. Finally, I will use half a year for a final mix-up such as the final writing of the present PhD 

thesis and other related research reports. A detailed schedule has been shown through the associated 

Gantt-Chart. 

 

CONCLUSION 

 

Finally, in the real case, it is important to note that one can mathematically model the virus infection 

processes that lead to liver cancer using Wnt signaling (e.g., corresponding to patterns in metabolism 

in colon cancer) [21]. The result being that one might be able to find a suitable virus, such as an 

oncolytic virus, for the treatment of colon cancer [22]. Moreover, it might be possible to ‘reconstruct’ 

the selected virus using CRISPR (according to the mathematical model computed previously) and 

train it to attack those cancer cells whenever humans cannot find a suitable virus that is suitably used 

as a vaccine for something like liver cancer. Hence, we might be able to develop the necessary drugs 

(that contain the suitable virus) to attack the respective liver cancer virus and balance the micro-

organisms that co-existed in the surrounding cancer infected area. Theoretically, the tumor size will 

gradually be diminished, and we may even completely cure liver cancer caused by the hepatitis C 

virus. Similarly, we can apply the same mathematical and statistical modeling method for other dis-

eases such as HIV and AIDS, and develop corresponding drugs using CRISPR re-construction for 

suitable viruses. An international study done by a South African professor found that when the 

COVID-19 virus meets AIDS in the human body, COVID-19 can mutate and further evolve into a 

more harmful virus. On the other hand, COVID-19 can be mutated and evolve in Netherlands minks 

to become less harmful, just like the case of small pox. This is an interesting result and may be used 

in the control of future virus mutations. In fact, the HKLam Theory can thus be applied as stated in 

the above section if the butterfly effects or the Lorenz attractor exists in COVID-19 mutations in 

order to find the saddle or equilibrium point [23]. Thus, it can then act as some form of control to 

harmful virus evolution. Finally, the SARS-CoV-2 virus mutates within HIV patients because the 

enzymes that copy RNA are prone to making errors [24]. This event implies the need to develop 

corresponding anti-enzymes of SARS-CoV-2 drugs to prevent continuous mutation in SARS-CoV-2 

among HIV patients. Most of the present antiviral drugs in the USA for COVID-19 were made based 

on such a theory. 

 

In a nutshell, in this project, I suggest that we may make a precise guess (no matter from the regression 

or the gradient descent with business machine learning [31] etc) about the infected virus’s ultimate 

convergent species from the comparison between the control group – phylogenetic and the observed 

mutation allometric regressions with the research group – HKLam regression and the genetic trend 

(& drift) regressions (genetic mutation with the minimum y-intercept as the initial data for HKLam 

one). Hence, we have an in-depth idea and understanding about the mutation of the infected virus 

such as influenza and SARS-CoV-2 [25]. Then from the genetic editing techniques [26] applied to 

the present popular virus species, one may convert it into the virus without those harmless DNAs and 

be removed all dangerous mutated genes [27], one may develop and get the final wanted vaccine just 

like the cowpox (this time the artificial man-made one) that had already eliminated the smallpox [28] 

in the last century etc.  
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Indeed, from the comparison of observational and theoretical data in the section of implementation 

method, we may further develop the following general algorithm for my research: 

 

1. Applying another regression once more (just like the case of many body problem for gravitational 

objects – may be expressed in terms of matrix approximated by my HKLam theory or a recursive 

regression in the present situation) – by using either principle of least square or M-estimator method 

etc for the regression data between the observational and theoretical regression for both of the control 

and research groups; (i.e. iterates for a feasible number of calibration – say 25 times etc.) 

2. Using the Taylor series approximation (or the “poly-fit-n” function in the Matlab as the Gradient 

Descent model/function) to fit for the above two sets of data’s difference; 

3. Compute (may use Matlab code) the optimum (maximum/minimum) of the above Gradient De-

scent model (by using the steepest descent and/or the second variation method [37], to be precise, the 

differential corrections method [38]) that obtained from the above Taylor series;  

4. Obtain the relatively stable and best optimized species of infectious virus; (N.B. Iterate convergent 

does NOT necessary imply the maximum/minimum (or optimum) of the data differences. It only 

shows the convergent – either by increasing/decreasing with a delta for an upper/lower bound.) 

5. Use Prime editing method etc to modify the above convergent virus for detoxification as one of a 

feasible candidate of artificial-made “cowpox” vaccine. 

 

This applicant wants to remark that by mirror reflecting the minimum point of the (converged) virus 

species found, theoretically, one may discover the maximum point of the infected virus well before 

the spreading or the source of the present widely affected influenza (or the common flu). Indeed, by 

continuing the above “gradient minimum-reflecting maximum” searching process with one by one 

levels recursively for every mutated generation, one may finally achieve the ultimate ancient origin 

DNA or the ancestor of the infected virus (as the earliest stated in the written historic documents) 

such as our human common flu etc.  

 

To sum up, the main focus of this project is to employ the techniques of double regression through 

the virus data (theoretical and observational together with research and control group) convergence 

method (principle of least square or m-estimator etc) of machine learning (gradient ascent/descent) 

etc. In some cases, we may even perform high dimensional linearization from the related Jacobian 

matrix (indeed they constitute a forward-backward philosophy). The result may be the competing 

species model that leads to the dynamic phase plane etc. Hence, the most feasible final outcome or 

product may be an artificial “human tailor-made” cow-pox for our future infected virus such as the 

common flu or SARS-CoV-2 when we apply the prime editing technology for detoxification of such 

convergence infected virus etc. The significance of the present project is that we may introduce ma-

chine learning method for the developing of an artificial “human tailor-made” vaccine for the infected 

virus instead of using some other tools to guess the next year’s randomized genetic mutation among 

the targeted virus etc. Indeed, for the case of SARS-CoV-2 virus, we may still apply the linearization 

and machine learning etc to get the competing species model and hence obtain the general pattern or 

the tendency of the divergent infected virus within several computational iterations (the meta-com-

peting species model) for further research (in forecasting of virus mutation etc) after this project. For 

the divergent case of mutated virus, we may employ the financial time series (techniques) and com-

pute the possible tendency line or even the approximation functions in some other divergent cases etc 

for the improved vaccine production. Indeed, the phylogenetic analysis of the virus protein structure 

may help us find the local ancestor of the present convergent species etc. But luckily, the divergence 
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mutation of the virus SARS-CoV-2 forms only the minority of our World’s present diseases, so my 

project’s main focus is still on those convergent virus data only, the divergence part is just for the 

future optional research etc.  

 

Limitation of the Present Research 
It is no doubt that I have developed a novel type of artificial vaccine which may revolutised the present 

vaccine technology. But we may need to go a step for the evaluation of the proposed human-made 

cowpox. Hence, there may be a need to have a comparison between old and my proposed novel type of 

vaccine technology. Details of other imaginary vaccines comparison have been shown in my paper 

named confusion matrix as an example [6]. One may require to find the model parameters like F1 score 

for the comparison from the confusion matrix. However, the full comparison between the old vaccine 

and the artificial one together with the forward & backward philosophy of confusion matrix and model 

parameters are out of the scopes for the present PhD research project as it is just a pioneered study. 

Thus, I may left these vaccine details to our future study after the present PhD project if there may be. 

Moreover, it should be noted that coevolution may happen when the virus has already adapted in the 

usual Darwinian sense by evading immunity through antigentic mutation. This applicant does not 

include such issue in the present pioneered research. Practically, coevolution and vaccination is a 

recursive process where the virus may evolute according to the variation of vaccine formulation. In 

such a case, we may attain a certain level of control to the mutation of the virus. It is because there 

may be correlation between the virus mutation and the vaccination or we may even control the locus 

of virus mutation (i.e. towards what direction the virus may mutate in the coming cycle) under suitable 

vaccination formulation in some testing animals etc. Actually, there may be a three world philosophy 

or the inter-relationship between the virus mutation, vaccine and the immunity. But this is another 

research issue that needs to be left for other biological professionals and I will only focus in the 

mathematics of convergence and divergence for the mutation of flu and COVID-19. In additional, 

one may need to feedback those real experimental data into the predicted for the calibration or the 

adjustment of the computational virus control system. Finally, one may also need to apply the com-

parison of the time series in the case for the divergence of the virus etc. All of the aforementioned are 

the necessary parts that requires our particular and specific attentions. Furthermore, for the prime 

genetic editing, one may apply the combinatoric optimization in finding the best fitted environmental 

factors – say “A*” for the controlled virus mutation with a particular genes – say “A”. In a vice versa 

way, if the virus shows the particular genes – say “A”, then this may imply the existence of such 

environmental factors “A*” etc. In such a way, we may have the chance of guessing the historical 

origin of the infected virus like influenza etc. Certainly, the combinatoric optimization for a controlled 

genetic virus mutation may violate the ethics in human religious or we – human beings is now doing 

the job of our God – in creating life. However, the above religious ethics may be reduced to a love 

issue – may our God determine our beloved another part before our birth or we may have the freedom 

to select who may be our beloved another part. Then this may be a question in human kind of long 

arguing philosophy – determinism or free will problems indeed. Anyway, what this author may be-

lieve is that there should NOT be a conflicts between science and our God’s creation. We may ulti-

mately find some ways to solve such kind of genetic-religious ethics problems etc. 

 

Appendix – Mathematical Prelminary 
1. What is Genetic Trend (& Drift) Regression? Indeed, the conceptual idea inspires from the trend 

(& drift) regression in [15]. One may consider the genetic one is inherited from the trends one. As a 

simple case study, people may usually consider the genetic mutation trends of the most recent SARS-
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CoV-2 virus (i.e. Each of variants are with the first trends that increase of high infection rate and the 

second trend of a higher degree of immune escape). In other words, one may plot the regression graph 

between the phylogenetic trend Vs the infection rate or even the number of immune escape reported 

or temperature / humidity etc. From an experimental perspective, one may consider such of the above 

genetic trend idea with a small district area of population to determine the trend of virus variant’s 

genetic change and then find the corresponding regression equation models etc. Or in a vice versa 

way, one may plot the regression graph from the different variants’ mutation of the same virus and 

thus get the trends in genetic change. Hence, the aforementioned description precisely depicts how 

the genetic trend (& drift) regression may actually be implemented in the cases like influenza and 

SARS-CoV-2 infected viruses etc. 

 

Phylogenetic Regression (Theoretical Values) 

Without lost of generality, it is very difficult for us to analyze those comparative data of phylogenet-

ically related species through the standard statistical procedures. This is because those mean values 

for a set of species or even their residuals from a statistical model are with the properties that they are 

both non-independent and identically distributed [7]. Although it is not feasible to analyze phyloge-

netic comparative data, there are several other methods developed to account for the phylogenetic 

non-independent species [8]. At the same time, there are some other alternatives such as the general-

ized least square (GLS) theory where the associated basic mathematical theories have been shown in 

the [9]. Thus, we may apply the this GLS framework for the phylogenetic history. The reason is meta-

analysis can be modeled under the GLS family of statistics [10]. The advantage of doing so is we 

gain the flexibility to use different statistical models to effect size data. By using matrix notation, one 

may pool K number of effect sizes into a weighted-mean (pooled) effect size with this GLS regression 

equation: 

     β = μ+ = (XTWX)-1XTWY ---------------- (*) 

The 95% confidence intervals (CI) for μ+ are calculated as follows: 

     95%CI[μ+ +/- 1.96[XTWX)-1]1/2 

Then the information on shared ancestry between ith and jth effect size is found in the phylogenetic 

correlation matrix P.  

 

The elements of P are thus defined by the shared internode  

branch-length distance between species on a phylogenetic tree like the figure 1: 

 

 

          

 

 

 

 

 

 

   C  =    
1

𝐵𝐿𝑚𝑎𝑥
    ൮

𝐵𝐿1 0 0 0
0 𝐵𝐿3 + 𝐵𝐿2 𝐵𝐿2 𝐵𝐿2
0 𝐵𝐿2 𝐵𝐿5 + 𝐵𝐿4 + 𝐵𝐿2 𝐵𝐿4 + 𝐵𝐿2
0 𝐵𝐿2 𝐵𝐿4 + 𝐵𝐿2 𝐵𝐿6 + 𝐵𝐿4 + 𝐵𝐿2

൲      

BL2 

BL2 

BL3 

BL2 BL2 

BL1 

Figure 1: The phylo-

genetic correlation 

matrix P and how it 

is defined by the phy-

logenetic relation-

ships of four species 

[1]. 

https://www.eajournals.org/
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If we further incorporate the parameter λ which can be estimated using maximum likehood, then we 

may get a more flexible residual error matrix [11] like figure 2: 

 

   Cλ =
1

𝐵𝐿𝑚𝑎𝑥
൮

𝐵𝐿1 0 0 0
0 𝐵𝐿3 + 𝐵𝐿2 𝜆𝐵𝐿2 𝜆𝐵𝐿2
0 𝜆𝐵𝐿2 𝐵𝐿5 + 𝐵𝐿4 + 𝐵𝐿2 𝜆ሺ𝐵𝐿4 + 𝐵𝐿2ሻ

0 𝜆𝐵𝐿2 𝜆ሺ𝐵𝐿4 + 𝐵𝐿2ሻ ሺ𝐵𝐿6 + 𝐵𝐿4 + 𝐵𝐿2ሻ

൲ 

 

   

 

In fact, for the observation y  (correspond to row of X), we may get the following phylogenetic linear 

regression equation that is related to the above 4 by 4 phylogenetic correlation matrix like the follow-

ing:  

 

    y = Xβ + ε 

with β as shown in the above equation (*) and ε (or Cλ) = y – Xβ 

3. Evolutionary Allometric Regression       

 

Regressions of biological variables across species are rarely perfect [12]. Usually, there are residual 

deviations from the phylogenetic regression (or theoretical) value and the evolutionary regression 

value. Indeed, evolutionary regression (or experimental value) across species is one of the major 

statistical procedures used for the studying of the evolutionary relationship between biological vari-

ables and the adaptation to environmental variables [13]. Consider a biological trait Y that differs 

among a set of species. Natural selection will operate on Y, but the exact optimum value will depend 

on numerous ecological factors that all vary among species in different patterns. Assuming we knew 

the exact effects of all these factors in a species, one could make an exact prediction of Y for this 

species, as Y = f(X1, …,Xm), for some function f, where the Xi are the exact states of the relevant 

factors in this species, but in reality, we may not have complete information about the states. If X1 is  

a such focal variable, the evolutionary regression takes the form 

 

   Y = β0 + β1X1 + r(X1,…,Xm)  where r(X1,…,Xm) = f(X1,…,Xm) – (β0 + β1X1) 

are biological residuals of the model. 

 

HKLam Theory & Regression Method [2] 

 

In practice, the HKLam Theory & Regression Method was first self-developed by this applicant since 

2004, from a statistical teacher training course and had been modified, updated from year 2015 – 

2022 etc. Actually, what is the main context of my theory? The following may best describe what the 

theory may compose of and how it should be applied as a mathematical regression method:  

 

My HKLam Theory : Any matrix (include mathematics graph in terms of matrix form representation) 

with immediately linear transformation (solution) vector x and the resulted vector can be approxi-

mated by the regression and various linked causality philosophy variables. The vice versa is also true 

indeed. — HKLam Theory plus its mathematical proof is practically a type of statistical model theory.   

A brief proof for HKLam Theory: 

b =  b’’1y1 + b’’2y2 + … + b’’kyk + c1 + c2 + … + ck. 

https://www.eajournals.org/
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Or in general, for any resulted vector which is obtained from the space V through the linear mapping 

“T” to the space like W, we may have: 

   w = β0 + β1x1 + … + βnxn + ε for some basis {x1, x2, … , xn} in W and a vector  

ε in W with some scalars βi where i = 1,2, … ,n.  

Indeed, one of the most famous case is the selection of dot product as the b’i s in the orthogonal base 

with positive definite scalar product and more general case. With reference to Gram-Schmidt orthog-

onalization process [1], p.103, p.123, for any given arbitrary basis {y1, y2,…,yk} of V, one 

may always select 
ർ𝑏′ሺ𝑖−1ሻ𝑦ሺ𝑖−1ሻ

𝑇
,𝑏′𝑖𝑦𝑖

ർ𝑏′𝑖𝑦𝑖
𝑇
,𝑏′𝑖𝑦𝑖

 as our b’’i s such that  

b = y1 +
ർ𝑏′1𝑦1

𝑇
,𝑏′2𝑦2

ർ𝑏′2𝑦2
𝑇
,𝑏′2𝑦2

y2 + 
ർ𝑏′2𝑦2

𝑇
,𝑏′3𝑦3

ൻ𝑏′3
𝑇𝑦3,𝑏′3𝑦3ൿ

y3 + … + 
ർ𝑏′ሺ𝑘−1ሻ𝑦ሺ𝑘−1ሻ

𝑇
,𝑏′𝑘𝑦𝑘

ൻ𝑏′𝑘
𝑇𝑦𝑘,𝑏′𝑘𝑦𝑘ൿ

yk + Error terms ------（*） 

where <b’(i-1)y(i-1)
T , b’iyi> denotes the dot product between vectors b’(i-1)y(i-1) and b’iyi for 

I = 1,2,…,k and error terms will be defined as: 

  ci = b’i yi- 
ർ𝑏′ሺ𝑖−1ሻ𝑦ሺ𝑖−1ሻ

𝑇
,𝑏′𝑖𝑦𝑖

ർ𝑏′𝑖𝑦𝑖
𝑇
,𝑏′𝑖𝑦𝑖

yi 

b = y1 +y2 + y3 + … + yk + Error terms ------（*） 

where <b’(i-1)y(i-1)
T , b’iyi> denotes the dot product between vectors b’(i-1)y(i-1) and b’iyi for 

I = 1,2,…,k and error terms will be defined as: 

  ci = b’i yi- yi 

The above result is defined as my dot product (of the orthogonal projection) regression. Certainly, 

one may develop some other kind of regression by using the ideas of geometric mean and ordinary 

least square like the prescribed dot product one etc. This author remarks that one may go a further 

step by using the recursive Gram-Schmidt orthogonalization process to obtain the orthogonal basis 

and perform another type of projection etc. 
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