Chapter 15: How Many Tries

Many scientists believe that the vast expanse of the universe and its
extreme age offset the poor odds associated with the origin of life, but
they never present cal culationsto support thisconclusion. Instead, they
assume that it must be true because life exists, and they rely on the
naturali stic axiomto support their position. By definition thisapproach
is science. Nevertheless, why not do the calculation?

For chemical evolution, both the vastness and age of the universe
help. For biological evolution only time helpsbecauseif lifeexistson
other planets it is extraordinarily rare. Biological evolution also
benefits from large populations. This chapter will show that when
large populations are given several billion years to evolve, the
knowl edge that they createisinsufficient to explain the origin of many
proteins.

This chapter only considers two cases. 1) The evolution of the
very first genesand proteins. These arose shortly after sdf replication
evolved. 2) The evolution of molecules capable of self replication.
Thus, the scope of this chapter is limited to the earliest stages of
evolution.

How Does Time Factor Into the Equation?

Consider a trapped scientist with a 12-word combination. If the
scientist enters 12 words every 30 seconds, then he will enter
approximately 1 million combinations over the course of ayear. If the
scientist lives for 5 billion years, and his basket contains 20 blocks
labeled with words, then the odds that the scientist will open the door
are6timesin 10tries. Sointhiscase timewill most likely solve the
problem by allowing chance to overcome a step in knowledge. Each
word contains 4.32 bits of information (see chapter 1). So the 12 word
combination contains 52 bits of knowledge, 12 x 4.32 =52.
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Thus, given 5 billion years and 1 million tries a year chance can
probably overcome a 52 bit step in knowledge. Thedoor infigure 15.1
IS shown open because the scientist eventually enters the correct

combination.

15.1: A Barrier That Chance Can Overcome

The door’s
combination is
pear-

water-
dog-milk-
plant-sun-
fun-cat-

pear-dog-
dog-dog.

After 5 billion
years, the odds
of opening the
door improve to

6in 10.

Combination:
pear water
dog milk
plant sun

fun cat

pear dog

Now suppose that the door’s combination is 21 words. This
combination contains 21 x 4.32 = 91 bits of knowledge. The odds of
opening the door are now 1in 2.5 x 10*. After 10 billion yearswith 1
million tries a year, the odds that the scientist will open the door
improveto 1 timein 250 billion tries. The door stays shui.
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Figure 15.2: A Barrier That Chance Cannot Overcome
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Timecan berepresented asagrowing tree (figure 15.3). Thetreegrows
very slowly. After 5billion years, the tree isalmost 52 bits high. This
allows the scientist to climb the tree and jump onto the ledge.

Figure 15.3: Time Represented by a Tree

Information

Molecular Knowledge

5 billion year
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How Fast Doesthe Tree Grow?

Supposethat ascientist is given three dice and told to roll them until
he throws triple fives. The odds that he will throw triple fives on the
firstroll are1in 216 (thedicehave 6 x 6 x 6 =216 possible outcomes,
and only one is triple fives). What are the odds when the scientist
throws the three dice twice? Many readers may think that the odds
double. But this is only an approximation, and the approximation is
only accurate if the odds are poor. The equation required to calculate
theodds isasfollows: odds of triplefives= 1 - (215/216) mm=cirdls  So
with oneroll the odds are 1 - (215/216) * = 1/216 or 1in 216. The
odds with 2 rolls are 1-(215/216)%= 1/108.25 or 1 time in 108.25
tries. Notice that the odds did not quite double

Rolls Probability Odds

1 0.46% 1in 216
2 0.92% 1in108.25
4 1.84% 1lin54.4
8 3.65% 1in27.4
16 7.2% linl4
32 13.8% 1in7.2
64 25.7% 1in3.9
128  44.8% 1in22
256 69.5% linl4
512 90.7% linl1l
1024 99.1% 1in1.01

Figure 15.4 usesa bar to represent the probability of rollingtriple
fives. The numbers along the bottom represent the number of tries.
When the barsare short, each successivebar isalmost twice ashigh as
its predecessor. Once the probability is greater than ten percent,
doubling thetriesnolonger doublesthe probability. The probability for
success will never be equal to 100%, but after 1024 tries, it is very
close.
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Figure 15.4: Probability of Rolling Triple Fives
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With quite a bit of mathematical manipulation, figure 15.4 can be
converted into figure 15.5.

Figure 15.5: A Growing Tree Heps the Scientist Climb the Wall
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In figure 15.5, each bit represents one foot. Becauserolling triple
fivescorregpondsto alin 216 chance, theinitid height of thewall in
figure 15.51s7.75 bits (information = 3.32xlog(216/1) = 7.75 bits) or
7.75 feet.

After two rolls, the height of the wdl is given as follows:
information = 3.32 x 10g(108.25/1) = 6.75 bits. Rather than shrink the
wall, which is hard to draw, figure 15.5 shows the scientists standing
on atree. The height of the treeistheinitial height of the wall minus
the new height of the wall. Thus, after two rollsthetree is7.75- 6.75
= 1foot high.

After 16 rolls, the odds improve to 1 in 14. Thus, the new height
of the wall is equal to 3.32 x log (14/1) = 3.8 hits or 3.8 feet. To
compensate the tree must be 4 feet tall (7.75 - 3.8 = 3.95).

The scientist is standing on the tree that corresponds to 16 rolls.
He only hasa 1 in 14 chance of climbing the wadl. After 1024 rolls,
there is aimost no chance that he will not be able to climb over the
wall.

To relate this example to evolution, each roll of the dice
correspondsto atry, and each try corresponds to areproductive event.
So how fast the tree grows dependson reproductiverates. Animal sthat
have large populations accumulate many more tries than those with
small populations. Animals that reproduce dowly like elephants will
accumulatefewer triesthan animal sthat reproduce quickly likerabbits.
Since it takes time to accumulate tries, the number of tries can easily
be converted into years. If the scientist rolls the dice once a year, then
thex-axisinfigure 15.5 can bewritteninyears, and it will take thetree
that the scientist is standing on 16 years to grow.

Thistechniqueisnot limited to biologica evolution. It can also be
used to model chemicd evolution. Everytimeachemical polymerizes
inthe primordial soup, the odds of creati ng aself-replicating molecule
roughly double. Furthermore, every planet in the universe may haveits
own primordial soup. Both of these factorswill significantly improve
the odds of a self-replicating molecule evolving somewhere in the
universe.
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How Many Stars

How big isthe universe? One study from Austrdia placesthe number
of starsthat man can see from earth with the most powerful telescopes
at 7 x10%. This number was determined by cal cul ating the number of
starsin asmall section of the sky and rdying on the uniform nature of
the universe to fill in the rest.

Thetrue number isunknown. There could be starsin the universe
whose light has not had a chance to reach earth yet. For the purpose of
this discussion, assume that there are 7 x 10% stars.

How Many Primoridal Soups

The conditions required for a primorida soup to exist are special. A
typical puddle of water does not qudify. Thaxton defined the
conditions as follows: 1) the amosphere above the puddle needs to
contain no oxygen. 2) The puddle must be shielded from UV rays 3) it
must have away to continually evaporate and replenishits chemicds.
4) It mugt not contain a high concentration of salt (this rules out sea
water) and finally 4) It needsto be near an energy source.®

So now assume that every star has ten planets and that each of
these planets has 1,000 primordial soups. Thus, at any given time the
universehas 7 x 10% primorial soups. Assome of these are destroyed,
others replace them. Assume that every soup produces organic
polymers (chains of amino acids, RNA bases, +other chemicds) at a
rate of 1,000 Kg a year, and that 0.1% of the polymers produced are
long enough to have some function (for example, 50 RNA bases
strung together to form a chain counts, 3 does not, because 3 RNA
bases cannot perform the function of a ribozyme, whereas 50 bases
might be aribozyme). Thisleads to the production of 1 Kg of suitable
polymers per year per soup. If the average polymer weight is
comparable to 30 amino acids, then each soup will produce 2 x 10
organic polymers of reasonable size per year.
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Each year dl of the soups combined will produce 1.4 x 10%°
polymers. Over the history of the universe (15 hillion years), this
equatesto 2.1 x 10% polymers. Clearly, this helps chemical evolution.
Each polymer created is atry, so the techniques used earlier in this
chapter can now be applied to chemical evolution. Thegoal istofigure
out if a self replicaing molecule can ever evolve given that the
universeis quite big and has been around for along time. The other
goal isto figure out if an enzyme like G3PD can evolve.

RNA Self Replication

In chapter 10, each RNA base added to arandom chain was shown to
add 6 bits of primoridal information. So the odds of creating an RNA
molecule with 50 basesisnow 1in2*°*° or 1 timein 2 x 10% tries.

With 2.1 x 10% tries, evolution hasa 1 in 10*° chance of creating
asingle RNA moleculewith 50 or more bases. This number accounts
for the size of the universe. It also accountsfor the age of the universe.
Given that this RNA molecule is just a random sequence of RNA
bases, it is amost inconceivable that it would know how to self-
replicate. So the true odds are much more remote. Furthermore, the 6
bitsisonly trueif cytosine, ribose, adenine, guanine and uracil are the
principle components in all 7 x 10*® soups (see the favorable
assumptions made for the soup on page 189). Given the experimental
evidence presented in chapter 9 concerning prebiotic synthesisof these
chemicds, theideaof aself replicating RNA moleculeshouldbelaid
to rest. Life did not originate in this way.

Protein Evolution

The other component required for the origin of life isamethod to tap
aplentiful energy source and usethistodrivereplication. In chapter 14,
the molecular knowledge associated with the evol ution of G3PD inthe
primordial soup was estimated to be 515 bits. The odds of itsevolution
are therefore 1in 10™°. The vastness and age of the universe improve
the odds. They improveto 1 timein 5x10° tries.
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The idea that the vastness of space and the extreme age of the
universe can offset the low probabilities associated with the origin of
life is a myth. The scientists who subscribe to the myth have never
bothered doing a single calculation to support their view.

Upper Limit on Number of Tries

Once self replication evolves, the number of tries is determined by
popul ation size and time. The number of sarsin the universe does not
play into evolution once lifeis on its way.

The only opportunity to accumulate tries is during reproduction.
Thus, the number of tries that any animal or plant accumulates each
year is proportiona to how many offspring it produces.

Themost abundant, fastest reproducing organismsaccumul atethe
most tries. The unquestionable leaders are bacteria, and the numbers
are staggering. For every insect on the planet there are 500 billion
bacteria. For every star in the universe, there are 10 million bacteria.
Furthermore, when conditionsare optimal onebacterium can splitinto
two bacteriain a matter of minutes. One study estimates that 1.7 x
10* bacteria are born each year.°

Constraintson the First Self Replicating M olecule

Assumethat thefirst self- replicating systemisableto reproduce at the
samerate asbacteria. Further assume that thissystemisasingle RNA
molecule. Can such a system evolve?

This system certainly gets plenty of tries ~ 10*° per year. How
much information can it creategiven a billionyearsif each replication
event counts as onetry? Inone hillion years, this self-replicator will
accumulate approximately 10* tries. Such a system has a63% chance
of generating 130 bitsof molecular knowledge. Figure 15.6 illustrates
how self replication and the number of tries that it generates help the
scientistto climb awall of knowledge. Perhaps moreimpressive, self-
replicators (like bacteria) can create 100 bits of knowledgein asingle
year! Thislooks encouraging for evolution.
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Figure 15.6: Self Replication Helps Increase the Number of Tries
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Self replicators cannot accumulate ~10* tries per year unlessthey can
replicate this many times per year. This replication will undoubtable
requirean almost unlimited supply of adenine, cytosine, ribose, uracil,
and thymine. Given that these are so difficult to synthesis in the lab
under plausiblepre-biotic conditions, in order for the self replicatorsto
accumulate~10* tries per year, they must be ableto at |east synthesize
adenine and ATP. Thus, thereis no clear path for evolution.

Chapter 14 calculates the molecular knowledge of the enzymes
responsible for adenine synthesis and ATP at 15,364 bits in the soup
and 2,771 bits with the genetic code. These enzymes are required by
the self replicators to make adenine so they can self-replicate.
Neverthel ess, assume (asall evolutionists have) that perpetual motion
machines are acceptable when they are needed to explain the origin of
life. With this assumption, the self replicators still get ~10%° tries per
year, and evolution still fails (seefigure 15.7).
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Figure 15.7 - Time Does Not Help When The Odds Are This Poor
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This entire discussion boils down to the chicken or the egg paradox
which came first. Evolution needs large populations that replicate
quickly to create knowledge. But self-replicators cannot replicate
quickly unless they can synthesize adenine, ATP and host of other
chemicds. This first step is so large that even with the perpetual
motion assumption evolution fails, and it only gets worse from here.

Natural Selection Limitsthe Number of Tries

In the proceeding analysis, the effects of natural selection were
ignored. To understand how natural selection affects the results
consider the following example. Suppose the trapped scientist is now
in atwo-story building. The computer starts with amessage already in
it, and thismessage contains the knowledge to open all of the doorson
the first story. The combination is dog-computer-cat-cat-bike-book-
book-run-man-sun-dog-dog. The scientist is given two baskets. One
contains 20 blocks labeled with words, and the other contains 12
blocks |abeled with the numbers 1 through 12 (figure 15.8).
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Figure 15.8: Natural Selection Preserves Existing Genes
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The scientistisinstructed to draw one block from each basket. He
is to use the number that he draws to locate a position in the door’s
combination, and he is to change the existing word at that position to
the new word which he draws. For example, on the first try, the
scientist draws the number 12 and the word cat. The original
combination has the word dog at position 12. So the scientist replaces
thisword with the word cat. When he makes this change, the last door
on the first floor slams shut because its combination is no longer
correct. The scientist climbs down the ladder and realizes that heis
trapped. He becomes very agitated. He changes the word cat back to
dog, and the door opens.

Heleavesand refusesto participatein any further experiments. He
has no desire to be trapped in the room, and his refusal to participate
preserves the combination that opens the first floor doors.
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In this example, the combination that opens the doors on the first
floor represents a gene, and the scientist represents natural selection.
The scientist preserves this existing gene by refusing to participate in
the experiment.

If protein A is represented by the bottom doors, then this protein
is preserved by natural selection. If the upper doors represent protein
B, then this protein will not evolve. The reason is simple. The
preservation of the combination that opens the first story doors
prevents the top floor combination from being found.

This Simple Example Showsthat Evolution Does not Work Quite
Like Darwin Imagined

When Darwin introduced the theory of evolution, he envisioned
everything being guided by natural selection. The following quote
conveys his thinking:

“If it could be demonstrated that any complex organ existed which could not
possibly have beenformed by numerous, successive, dight modifi cations, my
theory would absolutely break down.” - Charles Darwin

Darwin should be applauded for this particular statement. This
guote is right on target. Darwin wanted to explain evolution with
small continuous steps. He took a very simplistic approach. The legs
of reptiles can gradualy over many generations evolve into wings.
Thefins of fish can gradually evolve into legs for reptiles. He thought
al of these changes were guided by natural selection. This simpligtic
approach is still taught in high school and college biology. Whether
trueor not, it isagrea way to teach evol ution becauseit minimizesthe
role of chance and makes the theory seem more reasonable.

Some biologigsdo not realize that useful information (any door’s
combination) islocked by naturd selection. The fins of afish are not
freeto evolveintothelegsof areptile. Thelegsof areptile are not free
to evolveinto thewingsof abird, anditisnatural selection that makes
this acertainty.
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Natural Selection Reducesthe Number of Tries

Earlier atree was used to represent the passage of time. As the tree
grows, the scientist is able to climb it, and this allows him to climb
stepsin knowledge. Theeffect of natural selection onthetree sgrowth
isshown below. Thetreeisnow much shorter; asaresult, the stepsthat
can be overcome by chance given several hillion years are much
smaller.

Figure 15.9: Natural Selection Reduces the Number of Tries
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As radical as this concept may seem to some readers, it is not
realy in dispute. Very few molecular biologists would disagree with
this particular point. Many have already stated it very clearly.

"Wehave no troubl e understanding how natural selection canmaintan
afunctional single-copy genelikeglobinor insulin. If the gene product
is defective in any serious way, the organism producing it will be
immediatdy subjected to a selective disadvantage; it will either die
prematurely or produce fewer progeny that its unmutated siblings' -
Molecular Biology of the Gene, Watson et al, 1987.
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"Aslong asaparticular function of an organismisunder the control of
a single gene locus, natural selection does not permit perpetuation of
mutations which result in affecting the functionally critical site of a
peptide chain specified by that locus. Hence, allelic mutations are
incapable of changing the assigned function of genes." - Evolution by
Gene Duplication, Ohno.

"Gene duplication must always precede the emergence of a new gene
having anew function." - The Neutral Theory of Molecular Evolution,
Kimura."

Small changesare cumulativeonly when they optimizean existing
protein. Natural sel ection guidesthisoptimization. Onceoptimized, the
changesdon’t stop, but they areno longer cumulative because naturd
selection’s role switches from one of optimization to one of
preservation. Thus, large changesare not expected evenif evolutionis
given millions of years to operate. One of the best examples of the
preserving power of natural selectionisinsulin. Insulininfishisamost
identicd to insulin in humans.

To summarize, natural selection prevents evolution from
happening like Darwin envisioned. Darwin’s small changes only
optimize information.

Implicationsfor the Self replicating RNA Molecule

The implications for the self replicating RNA molecule are profound.
Its primary structure (the sequence of RNA bases that enable self-
replication) must alwayspreserveself-replication. Thisgreatly reduces
the number of tries. Instead of accumulating ~ 10% tries each year
maybe such asystem of self replicatorsonly accumulatesafew billion.
Itstreeisvery short, and even given abillion yearsto evolve not much
will happen. Very littleif any new information will be created.
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In conclusion, this chapter made some important calculations.
These calculations show that the size and age of the universe do not
offset the poor odds associated with the origin of life. These
calculations also show that the first self-replicating RNA molecule
would have quite a bit of trouble creating new information as its
structure and function are preserved by its need to self- replicate.

Perhaps the most interesting calculation in this chapter is that
proteins and genes contain quite a bit of molecular knowledge. Even
fast replicaing systems (like modern bacteria) may have trouble
creating new proteins.

Science can hide behind the naturalistic axiom for only solong. It
does not have agood explanation for the origin of life, and it does not
appear that one is forthcoming anytime soon.
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Chapter 16: Evolution Since the Cambrian Explosion

Thisbook did not use the evolution of higher animalsor plants toinfer
design. This choice was not arbitrary. Information theory cannot be
used to model the evolution of new genesin animalsand plantsfor two
reasons 1) most of this evolution is the result of re-arranging and
shuffling existing information 2) the DNA is often very similar.

The DNA sequencing projectsin various animals and plants have
revealed several surprises.

* Thegenesfound in amouse are for the most part the same genes
found in man. The genes might be slightly different but they are
clearly the same genes. The genesin man and fish arealso for the
most part the same genes. Furthermore, the DNA in man and
chimpanzee isamost identical - not only are the genes the same,
but the base pairsin these genes are often identica.

* New proteinsrarely evolve by point mutations in existing genes
to create new genes. Instead, segments of an existing protein
(cdlled a domain) are combined with domains from other
proteins. This process is called exon shuffling. Exon shuffling
explains the origin of many new genes in eukaryotes.

» Lifealso uses mMRNA sequences to create new proteins. After a
MRNA sequence is transcribed, a protein called a spliceosome
will cut out sections of the sequence. Thisbringsdifferent protein
domainstogether inthefinal proteinwhenitistrangated. Through
this process, one gene may encode many different proteins.
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When new information evolves by re-using existing information,
the probability of such evolution is path dependent. It depends on the
initial information and how thisinformation must be shuffled to create
new information. Thus, one must know the history of how a gene
evolved to compute its probability of evolution. This is beyond the
scope of information theory and beyond the scope of this book.

Probability theory could certainly address the above issue.
Nevertheless, no one has proposed a detailed and accurate model.
M ost scientistsassume naturalistic lawsareresponsible, so they seeno
compelling reason to propose a model. The few models they have
proposed rely on flawed computer smulations. Likewise, most
advocates of intelligent design assume that naturalistic laws are not
responsible; asaresult, they have proposed no models.

This book proposes no models to describe evolution by
information shuffling. My position is that until a model is proposed
showing that exon shuffling and mRNA splicing cannot create new
genes, the naturalistic axiom must be given the benefit of the doubt.

This position does not undermine the design inference or
intelligent design theory because the inference can be drawn entirely
fromtheorigin of life and the evolution of thefirst genesand proteins.
The first gene was not created by re-arranging and shuffling existing
information because there was no information to shuffle and re-
arrange. Exon shuffling and mRNA splicing are both highly evolved
events in eukaryotes. Primitive self-replicating molecules cannot
implement such asystem. Not only do they lack information to shuffle
but they don’t have the machinery to shuffle it.

Finally, itis illogical to infer design for the origin of life and then
assume that the designer had nothing to do with the rest. Sothereisa
very good chance that mankind is here for areason, that our existence
was planned by the creator, and that evolution was simply used as a
tool to simplify creation. Nevertheless, proving the above assertionsis
beyond the capabilities of information theory, bioinformatics,
biochemistry and molecular biology. These beliefswill likely dways
require faith.
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Chapter 17: Alternativesto Intelligent Design

Science depends on two axioms, the naturalistic axiom and the
observable axiom. Axioms are assumptions. They are supposed to be
self evident, but in many casesthey arenot. Axioms cannot be proven.
They are accepted on faith. Unfortunately, neither of the axioms on
which science is based is self evident to everyone. Nevertheless,
science needs these axioms to function properly.

The naturaistic axiom allows science to assume that everything
can be explained with math, physics, and chemistry. The observable
axiom states that man is capable of formulating laws and theories that
describe nature.

Today, the problems associated with chemica evolution, the
origin of life, and the evolution of the first genes and proteins have
backed scienceinto acorner, and science has no way to copewith these
issues. The naturalistic axiom does not allow for the possibility of
design, and the observable axiom suggests that science should be ale
to find solutions to these mysteries.

The previous chapters suggest that the naturalistic axiom is not
valid. This chapter will consider the alternative. That is suppose that
the observable axiomisnot valid. Theimplications open the door to an
endless number of possible solutions.

Oncetheobservableaxiomisdismissed, all scientific theoriesand
laws are immediately called into question, and science cannot be sure
of anything. Without the observabl e axiom, science becomes a useless
academic exercise.
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Science without the Observable Axiom

Many solutionsto chemicd evolution and the origin of lifeexist. The
observableaxiom doesnot allow scienceto consider these possibilities.
But without the axiom, they must be considered.

* Man’'s observations may influence the results. That is chemicals
may combineand formlifein small puddlesquiteeasily aslong as
nobody observes the process. If thisis true, then the experiments
conducted over the past 100 years are no longer relevant. That is
spontaneous generation is quite common, but it only happens
when scientists are not around.

*  Perhaps, there are an infinite number of stars, and astronomers
cannot see them. Maybe they aretoo far away. Maybe they exist
inaparalld universe. Infinity has many nice propertiesthat solve
the problems associated with both chemical evolution and the
origin of life. No matter how poor the odds, with an infinite
number of tries, the solution will aways be found.

* Perhaps, the world and the universe are artificialy created
programs running inside a powerful computer; as aresult, every
individud isjust a computer program.

»  Perhaps, matter and energy have some vital force that man cannot
observe. This force causes matter to organizeinto life.

The list of possible solutions is only limited by the reader’s
imagination. While only four solutions are listed above, the number of
solutionsisendless. Not everyonewill agree, but thisauthor feelsthat
the observableaxiomisself evident, and assuch, thepossibilitieslisted
above do not deserve serious consideration with one exception. The
infinite star and planets solution is something that astronomy and
cosmology cannot rule out because there are legitimate reasons to
believe that man cannot observe the entire universe.
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Consequences of the Observable Axiom

If the observable axiom is true, then the nature of how the designer
created lifeisopen to observation, and several key observationscan be
formulated from the scientific evidence.

* Thedesigner was most active 3.5 billion years ago. Theorigin of
liferequired quite abit of help to get off the ground because many
critical genes seem to be coincident with the origin of life, and the
necessary biological moleculesare not produced in abundance by
nature.

*  Oncethefirstliving cell wascreated, the designer seemedto allow
bacteriato create variaion and optimize new genes and proteins
through the naturdistic process of evolution. This process
continued for 3 billion years, and it relied heavily on the large
populations and fast reproductive cycles of bacteria. Some new
genes unrelated to previous genes may have been created by the
designer during thistime.

*  Five hundred millions ago, it appears that the designer may have
stepped in again and created most of the major biological phyla
during the Cambrian explosion.

» Itisverydifficult to observetheinfluence of thedesignerin higher
animals and plants because the processes are path dependent and
not easily described by information theory. Itischemical evolution
and the subsequent origin of life that make the design inferenceso
compelling. Design arguments concerning higher life may be
valid, but they are much harder to justify.
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