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Abstract 

Recently a paper was published which claims “harmony search is equivalent to evolution 
strategies, and because the latter is not popular currently, the former has no future. Also, 
research community was misguided by the former’s disguised novelty.” This paper is written to 
rebut the original paper’s claims by saying “1) harmony search is different from evolution 
strategies because each has its own uniqueness, 2) performance, rather than novelty, is an 
algorithm’s survival factor, and 3) the original paper was biased to mislead into a predefined 
conclusion.” Also, the shortcomings of current review system, citation system, and funding 
system are briefly mentioned. 
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Introduction 

Recently I happened to read a paper (Weyland, 2010) with shocking title “how the research 
community can be misled by a ‘novel’ methodology.” The paper claimed that the harmony 
search (HS) algorithm is similar to the evolution strategies (ES) algorithm (the protester in the 
paper even said HS is “completely equivalent” to ES), and that the research community was 
misguided by the “fake” novelty of the HS algorithm. Did the (original paper’s) author really 
intend to write a good paper or a veto-ergo-sum (I protest, therefore I exist) paper? 



As the original developer of the HS algorithm, I feel like writing a rebuttal because the research 
community will be “really” misguided otherwise. 

 

Is HS Equivalent to ES? 

Although I do not know much about ES (this algorithm is not very popular in my technical 
research area), based on my literature review when I wrote the original HS paper (Geem et al., 
2001), ES was developed to solve continuous-valued problem such as parameter calibration 
(Schwefel, 1994) using standard deviation (Fogel, 1995) while HS was originally developed to 
solve discrete-valued problem such as traveling salesperson problem without using any 
statistical information. I cannot imagine how the protester concluded that HS equals ES with 
these different problem set and algorithm structure. 

The protester claims that because both HS and ES use solution population and produce one 
solution per iteration, HS is equivalent to ES if the latter is tweaked. 

I’d like to rebut this musically. People may easily tell Schöberg's from Haydn's. However, 
sometimes people may not be able to tell Haydn's from Mozart's because they share similarity 
(e.g. Sonata structure). Or, religiously speaking, people may hardly tell the difference between 
two denominations under Christianity. If we tweak the liturgy of Denomination A, it may 
become that of Denomination B. In this case, can we say A equals B? (If someone is ecumenical, 
(s)he may say so though). 

Likewise, every meta-heuristic algorithm possesses similarity as well as uniqueness (I admit that 
there is nothing totally new under the sun), and there exists the possibility that the discrepancy 
between HS and ES is much less than that between ES and another nature-inspired algorithm. 
Also, there is a chance for HS to become a general form of another algorithm. 

Thus, if HS is a special form of ES, ES can be a special form of GA, and GA can be a special form 
of HS. And, there is a chance that GA & ES are closer than HS & ES. 

More fundamentally, every meta-heuristic algorithm contains only two basic features: global 
search and local search. The key factor to an algorithm's success is how efficiently two features 
are handled using certain number of operation categories (sometimes different algorithms 
share the identical operation). As an "evolutionary" algorithm which is a similar term to meta-
heuristic algorithm, any algorithm can be survived as long as it is the fittest or at least fitter 
than others instead of being novel. 

Most importantly, when I searched Wikipedia, I could not find the structure (µ+1)-ES which, the 
protester claimed, equals that of HS. Instead, Wikipedia says: (1+λ)-ES is a general form which 



has the opposite structure (multiple children from one parent) of HS; (1+1)-ES is the simplest 
form; and (µ+λ)-ES is the contemporary form. Maybe (µ+1)-ES is possible, but appears not 
popular. 

Thus, HS and ES normally have opposite structures and they were originally developed for 
opposite variable-type (discrete and continuous) problems. I cannot compare more details 
because Wikipedia does not provide any details of ES. 

When I further investigate ES by reading a comprehensive introduction paper written by one of 
the original ES developers (Beyer and Schwefel, 2002), I found only a brief description of (µ+1)-
ES. But it still selects parents (two of µ are chosen at random and recombined to give life to an 
offspring) while “HS never does this”. In other words, I never found any exact match between 
ES and HS with respect to the algorithm structure, not to mention details. 

 

Is Novelty Everything? 

If the protester still wants to focus on similarity between HS and ES rather than their own 
uniqueness, I’d like to ask this question: Why is ES not popular in one of my research areas 
(more specifically, hydraulic and hydrologic optimization field)? 

For the optimal design of hydraulic networks as an example, ES was not utilized in major 
literature while other algorithms such as genetic algorithm (GA), simulated annealing, tabu 
search, shuffled frog-leaping algorithm, ant colony optimization algorithm, cross entropy, 
scatter search, and HS have been used (Geem, 2009). 

Now, the protester may think “because HS claimed the novelty, it was included.” Is this really 
true? As far as I know, high-level engineering community does not accept an algorithm just 
because it appears novel (sometimes five different referees vigorously and critically reviewed a 
HS paper). Rather, its performance such as solution quality and computational effort is the key 
factor to accept. I believe HS was selected because it has performed better than other 
algorithms instead of novelty. From time to time, researchers claim better performance with 
fake solutions (e.g. constraint-violated solutions) in order to be published. Experienced 
reviewers, however, easily detect it by replicating proposed solutions. 

With an analogy in music, every day so many musicians produce numerous “novel” music 
pieces all over the world. But only a few go to a music chart based on audience’ preference 
rather than novelty; and with an analogy in population-based algorithms, a good solution 
vector is selected based on objective function (performance) rather than Euclidean distance 
(novelty) from existing vectors! 



If ES really equals HS, it should be more popular in major literature because of its performance 
regardless of its novelty. But, reality is not the case. Also, if ES equals HS, GA also equals HS 
after tweaking GA (uniform crossover, neighboring mutation, multiple parents (polygamy?), 
etc). But, why did the protester insist ES = HS rather than GA = HS? Is this because GA is still 
popular while ES is not? 

Moreover, how can the protester explain the reason HS has outperformed even GA in most of 
my papers? For the example of a large-scale water network design (number of variables = 454 
discrete variables; and number of possible solutions = 10454), HS found a better design only 
after 0.62% of function evaluations that GA (uniform crossover, mutation, reproduction plan of 
steady-state-delete-worst, etc) used (Geem, 2009); for the example of a multiple-dam 
operation (number of variables = 48 integer variables; and number of possible solutions = 6.87 
× 1034), HS found five different global optima that share the identical objective function value 
while GA (binary, gray, and real-value representations; tournament selection; one-point, two-
point, and uniform crossovers; and uniform and modified uniform mutations) could not reach 
any global optimum after 35,000 function evaluations (Geem, 2007); and for the example of a 
pipeline optimization (number of variables = 40 binary variables; and number of possible 
solutions = 240) which was originally tackled by Prof. Goldberg, HS obtained the energy 
consumption of 11,169.4 HP which outperforms GA (11,263.2 HP) (Geem, 2005; because the 
best solution vector with 40 binary variables was also provided in the paper, I always welcome 
any algorithm’s tackle to the problem). 

Again, any algorithm, which performs better, is naturally selected by the research community 
instead of being rejected by an unverified protester who pretends to be an Ultimate Being. 

 

Who Misleads What? 

Although the protester claims the research community is misled, I’d like to point out how the 
protester misleads the research community. 

The protester mentioned HS has been applied only to small size problems and the most 
extreme case has 27 variables. Is this true? Actually HS has been applied to large-scale real-
world problems such as hydraulic network design (Geem, 2009) with 454 discrete variables and 
ecological reserve planning (Geem and Williams, 2007) with 441 binary variables. The protester 
omitted to mention these large-scale applications. 

More strangely, the protester already included those large-scale problem references (Geem, 
2007b; Geem and Williams, 2007) in his paper although he omitted mentioning. Did the 
protester intentionally mislead the community by omitting mentioning them or just cite them 



without reading them? (by the way, the protester appeared to use only Google Scholar instead 
of other major research databases. Google Scholar has a limitation because it basically does not 
provide full text). Whether the former case is true or the latter is true, it is another problem of 
peer reviewing system as the protester also mentioned. 

Also, the protester tried to exclude cutting-edge and challenging references such as stochastic 
partial derivative of HS (Geem, 2008). Is this because he could not access to major research 
databases or because these references are obstacles to his predefined conclusion? I guess that 
the protester was pressed to publish a paper using predefined conclusion and biased bases. 

Another point that the protester misleads is the fact that he pretends to be a representative of 
the whole research community. He claims that the whole research community is vulnerable to 
novelty. However, as far as I know, that is not true. My research community is not that much 
vulnerable. Although novelty is one of important factors, it disappears after couple publications 
and performance instead becomes the survival fuel for long-term success. In other words, any 
algorithm’s success depends upon the rule “survival of the fittest” rather than “survival of the 
novelest.” 

The protester claims that the number of instances is too few in HS publications (the example 
papers of the protester did not appear to come from major references). If research community 
means algorithm field, it may be true. But if research community means engineering application 
field for example, the protester cannot say that deterministically. Sometimes, just introducing a 
meta-heuristic technique into a problem can be a contribution (although I’ve tried to compare 
every algorithm which tackled the problem so far, I did not want to make the results of the 
other algorithms by myself because I am not good at the other algorithms especially in terms of 
“proper” parameter setting. Also, sometimes I could not compare HS with other algorithms just 
because I created the problem for the first time (Geem and Choi, 2007)). In other words, an 
application-oriented community, whose major interest is practical usefulness rather than 
theoretical clearness, can be also the subset of the whole research community. Certain 
application-oriented community wants “simple-but-easy-to-use” algorithms for large-variable 
technically-constrained problems while the algorithm-oriented community wants complicated 
algorithms for less-variable-but-ideal problems. 

Finally, the protester claims that there is no new concept in modifications of HS because the 
concepts of adjusting parameter dynamically, combining two algorithms, and considering inter-
variable relationship were already used in previous researches. Actually, the authors of those 
papers never claimed the novelty of the concepts. Instead, they claimed that their approaches 
were first attempts with HS. Also, the protester appears to misunderstand the concept of 
musical properties that may enrich the algorithm in the future. 



 

Discussions and Conclusions 

In this paper, I tried to briefly demonstrate how fictitiously the protester wrote a “novel”. His 
logic is “HS equals ES. Because ES is not popular currently, HS has no future” without any 
rigorous analysis such as theoretical proof or numerical example (before claiming the similarity 
between HS and ES, the protester should also show the similarity between GA and ES 
quantitatively. Otherwise, it can be a similar situation where G. F. Handel and J. S. Bach are 
claimed to be the same while J. S. Bach and C. P. E. Bach are different). However, if the 
protester wants to write a real paper, his logic should be “HS shares similarity with ES in term of 
X. Thus, HS correspondingly shares the weakness of ES, and it was supported by numerical 
results. In order to overcome this weakness, HS should be reinforced with Y feature.” 

In reality, while the protester insists to devote readers’ efforts to more promising area than HS, 
I really do not know where it is because HS is one of the best methods among various meta-
heuristic algorithms in my research fields (Quo Vadis?). That is why I really hate this kind of 
veto-ergo-sum and hoax paper although I am open to any constructive criticism. Anyhow, this 
kind of growing pain for rookie method appears very natural because even well-established 
methods such as Fourier series and genetic algorithm have been once rejected by research 
societies in their early ages. 

Even if any limitation of HS is found in the future, I do not think it is a deadlock because I 
believe the maxim “where there is a will (of overcoming the limitation), there is a way (to 
solve).” I imagine this overcoming process is similar to a breakthrough moment of local 
optimum. On the contrary, the protester appears to have a negative attitude to novel 
approaches and to stick to well-established algorithms. In my opinion, any novel approach can 
be a global search as long as it has better performance than current local optima of existing 
algorithms. 

Here, I’d like to point out that not only reviewing system but also citation system is not perfect 
because I do not like to cite any non-constructive paper even when I have to do. Also, I think 
the protester’s research patron (Swiss National Science Foundation) would be much happier if 
the protester wrote a more constructive paper rather than publication-oriented paper under 
the financial benefit and time duration. If the protester really wants to criticize a theory, he 
should use academic way (mathematical proof or numerical results; See Appendix I) rather 
than malediction with predefined conclusion and biased supports. Only in that way, the real 
chance for the protester to write a good paper is given. 

In conclusion, while the protester claimed that HS equals ES but HS succeeded because of fake 
novelty, I explained why his paper is incorrect by the following reasons: 1) there is no structural 



match between HS and ES even in a lengthy paper of an original ES inventor. However, the 
protester biased the similarity between HS and ES by faking the structure of ES; and 2) the 
protester tried to distort the performance (this is the success factor of any algorithm) of HS by 
excluding major HS references. 

Anyhow, I appreciate the protester to allow me to explore different aspects of the algorithm. 
My last wish is that the protester becomes Paul rather than Saul of HS, or that he becomes the 
president of a new algorithm rather than the sniper of the existing algorithm (I do not want to 
mention another academic vandalism by the IP which locates the protester’s region). Let’s 
search for harmonious consonance instead of dissonance. 

 

Appendix I: The Way to Quantitatively Compare Algorithms in Terms of Similarity 

Step 1: Choose your own problem. 

Step 2: Perform many (e.g. 30) runs with HS, GA, ES, etc. 

Step 3: Compare the results of those algorithms using quantitative tools (e.g. ANOVA, Euclidean 
distance, etc). 
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