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Abstract 
The thesis deals with the four types of languages from the perspective of 
wh-questions which prove to exhibit a universal principle of Move F and in-
vestigates on the biologically basis of language studies. The feature checking of 
the wh-questions in these four types of languages can be thus given a prin-
cipled explanation and Move F as a universal principle is biologically related. 
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1. Introduction 

Biolinguistics regards the study of language faculty as an essential part of biolo-
gy. The biological basis of language studies deals with “which apparent prin-
ciples of language … are unique to this cognitive system” and “how much of 
language can be given a principled explanation” [1]. The wh-questions in the 
world exhibit four types of wh-movement and from the important divergences 
of the four types of languages, a universal principle of Move F can be derived [2] 
[3]-[9]. If “things mental” can be produced by principles, what “things mental” 
can Move F generate? Is Move F a common principle related with some biologi-
cal factors of the mind behind these apparent overt different properties of lan-
guages? If it is, the nature and nurture problem may be answered by the biologi-
cally relevant universality. As it is proven that “things mental … are emergent 
properties of the brains … produced by principles” [1]. It is thus believed that a 
person’s language is “a state of some component of the mind” [1]. 
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Natural languages can be classified into four types from the perspective of 
wh-movement in wh-questions [2]-[9]. The first type of languages is English, in 
which only one wh-word is required to be raised to the spec position of CP in 
the sentence initial position of the wh-questions, which is referred to as a Single 
filled spec language. The second type of languages is Chinese [10] [11] [12], in 
which no wh-word is triggered to move to the spec position of CP in the sen-
tence initial position of the wh-questions [13]-[17], which is called a null spec 
language. The third type of languages is multiply filled spec language, in which 
the spec of CP is filled with more than one wh-word. The fourth type is the 
non-multiply filled spec language in which one wh-word is raised to the initial 
position in the spec CP and the other wh-words move to spec IP. 

In the first type of languages, only one wh-word is triggered to move into the 
spec CP position of the wh-questions to check the strong [+wh] feature of the 
head C. In the second type of languages, no wh-word is needed to move to spec 
CP position as the [+wh] feature of the head C is said to be weak. One of the 
third type of languages is Bulgarian, in which all wh-words in the sentence must 
move to spec CP position required for feature checking, and all the wh-words 
form a mutual wh-operator and move together as a cluster to spec CP position 
for feature checking of the strong specifier feature of the head C. Czech is the 
fourth type of language in which only one wh-word can move to spec CP posi-
tion and at most another wh-word can be adjoined to the moved wh-word in 
spec CP position and other wh-word or wh-words must move to spec IP posi-
tion.  

Is there a common principle that all these four types of natural languages fol-
low in the varied kinds of wh-movement? The author argues that Move F is a 
universal principle that underlies the different wh-movements of the wh-questions 
in the natural languages. This universal principle is due to genetic factors rather 
than epigenetic or non-language specific factors. The important differences 
oriented on Move F are attributed to parameter selection or biological selection, 
if we may dare to say. 

2. Universality of Move F 

Chomsky says, “The minimal operation, then, should raise just the feature F” 
[18]. That’s why we will propose that movement of the feature Move F should be 
a universal operation. 

1) Move F 

{ }{ }, ,K γ α β=  

where α, β are features of syntactic objects already formed. 
Chomsky [18:262] answers the reason why the [+wh] feature F does not raise 

alone to form {γ, {F, K}} when F is moved to target K. Why isn’t the formal fea-
ture of the wh-word involved in feature checking raised to the relevant spec CP 
position? The reason lies in the following economy principle. 

2) Economy Principle 
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F carries along just enough material for convergence. 
3) Which book did you read? 
In the English sentence 3), an extra element is required to move along with 

the wh-feature for convergence which involves a kind of generalized pied-piping, 
according to Chomsky. Generally speaking, bare output conditions might de-
termine just what is carried along i.e. pied-piped when the feature F is moved. 
Chomsky assumes that the properties of phonological component require such 
pied-piping [18]. Therefore, in 3), the principle Move F pied-pipes the morpho-
logical feature of the wh-word “which” and leaving the residue “book” behind. 
This too crashes at PF. The wh-word “which” cannot be raised, because it is not 
a syntactic constituent subject to movement. In fact, the smallest element that 
can be moved as a category in the sentence of 3) is the DP “which book”. Ac-
cording to Chomsky, in light of the computational procedure, it is only the fea-
ture [+wh] F that is raised, the rest is carried along by virtue of the economy 
principle of 2). This also shows that Move F is a universal operation as it accords 
with economy principle while pied-piping of the extra element is conditional. As 
3) illustrates, Move F in English automatically carries along FF (LI), the set of 
formal features of the lexical item. Thus Move F in English must follow 4), 
where FF (F) is FF (LI), F a feature of the lexical item LI, according to Chomsky. 

4) Move F “carries along” FF (F). 
In 3), the operation Move raises F and automatically raises the formal feature 

FF (F) too, carrying along the phrase “which book” containing F only when the 
movement of the feature F is overt, otherwise the derivation will crash. In the 
Chinese sentence 5), the operation Move raises F and does not automatically 
raise the formal feature FF (F), leaving the phrase “na ben shu”/“which book” 
containing F in situ because the movement is covert, and according to Chomsky, 
in covert movement, only features F raise alone. Thus the essence of Last Resort 
can also be kept as a property of the universal operation of Move F. 

5) ni du le na ben shu? 
You read past which cl. book 
“Which book did you read?” 
6) Last Resort as a property of the operation Move F. 
F is unchecked and enters into a checking relation with a sublabel of K as a 

result of the operation. 
Chomsky [18] further develops the theory of the operation Move. Move raises 

the feature F to target K in Σ only if 7) holds, with 8 a) and 8 b) as automatic 
consequences and 8 c) a further consequence. 

7) Last Resort 
a) F is an unchecked feature. 
b) F enters into a checking relation with a salable of K as a result of the opera-

tion. 
8) Move F 
a) FF (F) raises along with F. 
b) A category α containing F moves along with F only as required for conver-
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gence. 
c) Covert operations are pure feature raising. 
According to the theory of Move mentioned by Chomsky in 7) and 8), in 3) 

the [+wh] feature of the wh-phrase “which book” is an unchecked feature and 
thus this feature enters into a checking relation with a sublabel of K as a result of 
the movement operation. The [+wh] feature of the wh-phrase “which book” ac-
tually enters into a checking relation with the specifier [+wh] feature of the head 
C in CP position. In the checking process, Move F automatically carries along 
the FF (F) formal feature of the lexical item the wh-phrase “which book”. The 
category DP “which book” containing F the [+wh] feature of the wh-phrase 
“which book” pied-pipes with F only as deeded for convergence. The category 
DP “which book” containing F the [+wh] feature of the wh-phrase “which book” 
pied-pipes with F into spec CP to check the specifier [+wh] feature of the head. 
And only when the category DP “which book” containing F the [+wh] feature of 
the wh-phrase “which book” is raised into spec CP, the specifier [+wh] feature of 
the head can be checked. The [+wh] feature of the category DP “which book” 
containing F the [+wh] feature of the wh-phrase “which book” agrees with the 
specifier [+wh] feature of the head and thus the specifier [+wh] feature of the 
head is checked. As the specifier [+wh] feature of the head is uninterpretable, 
once it is checked it is deleted and does not enter into LF. The derivation con-
verges and the sentence is grammatical. In the Chinese sentence 5), however, 
only pure feature movement is required. In 5) as the specifier [+wh] feature of 
the head is weak, the FF (F) feature is not carried along with Move F. While in 
English the specifier [+wh] feature of the head is strong, the FF (F) features of 
the category DP “which book” must be carried along with Move F. There are 
four types of features as shown below [18]: 

9) a) categorical features; 
b) Φ-features; 
c) Case features; 
d) Strong F, where F is categorical. 
The structure of 3) can be illustrated by the representation of 10). 
10) [CP which booki [IP did you read ti]]. 
The tree diagram of 3) is 11). 
11)    CP 

Spec         C’ 
[Which book]I C    IP 

did Spec     I’ 
                  I     VP 

spec     V’ 
you    V    DP 

read     ti 
Similarly the structure of the English sentence 12) is 13), as is illustrated in the 

tree diagram 14). 
12) Who read which book? 
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13) [CP [+who]i [IP tiread which book?]] 
14)   CP 

Spec        C’ 
[Who]I        C      IP 

Spec    I’ 
                  I    VP 

spec     V’ 
ti   V    DP 

read which book 
According to the theory of Move represented in 7) and 8), in 12) the [+wh] 

feature of the wh-word “who” is an unchecked feature and thus this feature en-
ters into a checking relation with a sublabel of K as a result of the movement op-
eration. The [+wh] feature of the wh-word “who” actually enters into a checking 
relation with the specifier [+wh] feature of the head C in CP position. In the 
checking process, Move F automatically carries along the formal feature FF (F) 
of the lexical item of the wh-word “who”. The category DP “who” containing F 
the [+wh] feature of the wh-word “who” moves along with F only as required for 
convergence. The category DP “who” containing F the [+wh] feature of the 
wh-word “who” moves along with F into spec CP to check the specifier [+wh] 
feature of the head C. And only when the category DP “who” containing F the 
[+wh] feature of the wh-word “who” moves into spec CP position, the specifier 
[+wh] feature of the head C can be checked. The [+wh] feature of the category 
DP “who” containing F the [+wh] feature of the wh-word “who” agrees with the 
specifier [+wh] feature of the head and thus the specifier [+wh] feature of the 
head is checked. And as the specifier [+wh] feature of the head is uninterpreta-
ble, once it is checked it is deleted and does not enter into LF. The derivation 
converges and the sentence is acceptable. 

In 12) the wh-word “who” takes a wide scope over the lower wh-phrase 
“which book”. As the wh-word “who” carries the interrogative [+wh] feature F, 
the [+wh] feature F is optimally raised to the spec CP position, and according to 
the economy principle in 2) and move operation in 4), this movement of F car-
ries along FF (LI). Thus the whole lexical item moves to the spec CP position. In 
such a case, if the [+wh] feature of the wh-phrase “which book” is moved to the 
spec CP position, the movement is not allowed because this movement violates 
Wh-island constraint in 15). The first wh-word with [+wh] feature constitutes 
an island for the movement of the feature F of the wh-phrase “which book”. The 
movement of the lexical item the wh-phrase “which book” illustrated in 16) vi-
olates 15) as this movement crosses over the wh-word “who”. The wh-word 
“who” formulates a wh-island for the pied-piping of the lexical item the 
wh-phrase “which book”, when the wh-feature F of the wh-phrase “which book” 
is moved to spec CP position. The pied-piping of the lexical wh-phrase “which 
book” violates the wh-island constraint, and thus the derivation crashes, and the 
sentence in 16) is ungrammatical. The representation is illustrated in 17). 

15) Wh-island Constraint 
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The feature of a wh-phrase cannot be extracted out of the wh-island. 
16) *Which book did who read? 
17) *[CP [+which book]i did [IP who read ti?]] 
Example 5) is the English counterpart of 3). In 5) the specifier [+wh] feature 

of the head C is weak; the formal feature FF (F) is not carried along or 
pied-piped. Different from 3), the structure of 5) can be represented as in 18), 
and the tree diagram of 5) is 19) in which only the feature F moves, while the 
lexical wh-phrase of “na ben shu” does not piped-pipe with the [+wh] feature of 
the wh-phrase “na ben shu”. As it is shown in 19), the wh-phrase “na ben shu” 
does not move to the sentence initial position of spec CP and remains in situ. 

18) [CP [+wh] [IP ni du le na ben shu?]] 
19)    CP 

Spec         C’ 
[+wh]      C      IP 

Spec   I’ 
                    I    VP 

spec     V’ 
ni    V    DP 

dule    nabenshu 
Example 20) is the Chinese counterpart of 12). 
20) shei du le na ben shu? 
Who read Past which cl. book? 
“Who read which book?” 
According to the theory of Move represented in 7) and 8), in 20) the [+wh] 

feature of the wh-word “shei” is unchecked and thus this feature enters into a 
checking relation with a sublabel of K as a result of the movement operation. 
The [+wh] feature F of the wh-word “shei” actually enters into a checking rela-
tion with the specifier [+wh] feature of the head C in CP position. In the check-
ing process, Move F in Chinese does not automatically carry along the FF (F) 
formal feature of the lexical item the wh-word “shei” as the head [+wh] feature 
of C is weak. The [+wh] feature F of the wh-word “shei” moves into spec CP to 
check the specifier [+wh] feature of the head. And only when F the [+wh] fea-
ture of the wh-word “shei” moves into spec CP, the specifier [+wh] feature of the 
head can be checked. The [+wh] feature of F the [+wh] feature of the wh-word 
“shei” agrees with the specifier [+wh] feature of the head and thus the specifier 
[+wh] feature of the head is checked. And as the specifier [+wh] feature of the 
head is uninterpretable, once it is checked it is erased and does not enter into LF. 
The derivation converges and the sentence is grammatical. 

As it is illustrated in the above English and Chinese examples, Move F of the 
wh-questions in both languages is universal. Move F also proves to work in other 
two types of languages as is demonstrated in the following examples. 

In Bulgarian type of languages, all the wh-words must move to the spec of CP 
position. As it is illustrated in 21) [19], the wh-word in subject position must 
always occur in front of the wh-word in object position. In Bulgarian, C in 
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wh-question carries an extremely strong [+wh] feature, and this extremely 
strong feature attracts the wh-features of all the wh-words to move to Spec CP 
position in the initial position of the sentence for [+wh] feature checking. The 
wh-features of all the wh-words must be integrated as a wh-feature cluster. As 
the [+wh] feature in C is too strong, the morphological features of all the 
wh-words piped-pipe with the [+wh] feature cluster. The [+wh] feature in C is 
in agreement with the [+wh] feature cluster of all the wh-words. As a result, 21) 
is interpreted as a wh-question. 

21) koj kakvo kupuva 
Who what bought 
“Who bought what?” 
In Czech all the wh-words must raise, but different from Multiply Filled Spec 

Languages, only one wh-word is moved to the Spec CP position in the front of 
the sentence. After the raised wh-element, no other wh-word should be allowed 
to move into the Spec CP position, and there must be another syntactic consti-
tuent after it as in 22 a). If two wh-words are raised into the front position of 
Spec CP as it is the case in Bulgarian, the sentence is ungrammatical as revealed 
in 22 b). In Czech, wh-words can be isolated by another constituent, which 
shows that in Czech the wh-words cannot be integrated into one operator [2] [6] 
[7]. In Czech, the wh-feature of C is strong but not as strong as in Multiply Filled 
Spec Languages, because the wh-feature of C can only attract the [+wh] feature 
of one wh-word to move to Spec CP position. If the [+wh] features of the two 
wh-words form a feature cluster as it is in Bulgarian and the wh-words are at-
tracted by the strong feature of C to pied-pipe to Spec CP position, the sentence 
turns to be ungrammatical as demonstrated in 22 b). 

22) a) kdo ho kde videl je nejasme.  
Who he where see is difficult-to-understand? 
“I do not understand who saw him where?” 
b) *kdo kde ho videl je nejasne. 
Who where he see is difficult-to-understand? 
To summarize, the study of the wh-feature checking of the wh-features in the 

wh-questions of the four types of natural languages shows that Move F of feature 
movement is universal in feature checking. In some languages such as in Chi-
nese no pied-piping of the morphological features of the wh-words is needed 
while in other types of languages pied-piping of the morphological features of 
the wh-words is required. In Single Filled Spec Languages such as in English, 
only the feature of one wh-word is moved to the Spec CP position in the front of 
the wh-questions, and following economy principle, the morphological feature 
of the wh-word pied-pipe with the wh-feature so that only one wh-word is at-
tracted to move to the initial position of the sentence. In Multiply Filled Spec 
Languages such as in Bulgarian, all the features of all the wh-words form a fea-
ture cluster and are attracted to move to the Spec CP position in the front of the 
wh-questions, and all the morphological features of all the wh-words also form a 
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morphological feature cluster and pied-pipe with the [+wh] feature cluster so 
that all the wh-words are raised to the front position of the sentences. In 
Non-Multiply Filled Spec Languages such as in Czech, only the feature of one 
wh-word is attracted to move to the Spec CP position in the front of the 
wh-questions, and the morphological feature of the wh-word pied-pipes with the 
wh-feature so that only one wh-word is attracted to move to the initial position 
of the sentence. Besides, another wh-word can be adjoined to C and all the other 
wh-words must adjoin to IP. From the above analysis a generalization of the un-
iversality of Move F can be made. 

3. Biological Relevance 

Language is human specific. Language is beautiful. Language is perfect. Lan-
guage is part of nature, as nature is perfect. Nature must be very simple for sim-
plicity is beautiful [1]. Nature’s drive for beauty and simplicity triggers, we may 
make a hypothesis, the universality of Move F [8]. The minimalist universality is 
“in many respects an optional solution to conditions it must satisfy” [1]. Move F, 
as a general universality of languages, attributed to UG, the genetic endowment, 
accords with Principle of Efficient Computation [8].  

23) Principle of Efficient Computation 
Linguistic computation is efficient and minimal. 
The ability to process language is unique only to the mankind [20]. Phyloge-

netic and Ontogenetic processing differences can be traced at the neural level 
[20]. Merge builds a “discrete infinity of structured expressions that are inter-
pretable in a definite way by the conceptual-intentional system of thought and 
action and by a sensory-motor system for externalization” [21]. Merge may be 
called the “Basic Property” of language [22]. Merge automatically yields the 
ubiquitous syntactic phenomenon of displacement [22]. Merge as the funda-
mental mechanism forming linguistic hierarchies is localized in the ventral ante-
rior portion of Brodmann Area 44, which with its strong neural connection to 
the posterior temporal cortex, provides a neurobiological basis for the unique 
human faculty of language [20]. BA 44, situated just anterior to premotor cortex 
(BA6) and on the lateral surface, inferior to BA9, is also known as pars opercula-
ris of the inferior frontal gyrus, which refers to a subdivision of the cytoarchi-
tecturally defined frontal region of cerebral cortex in the human brain. BA 44 
comprises Broca’s area, a region involved in semantic tasks. Although we are not 
sure whether Move F is localized in BA 44 or not, displacement is said to be in-
ternal merge and thus displacement must be localized in BA 44. Therefore Move 
F, pure feature movement, partial displacement of only the features, as a seman-
tic scope requirement in languages, must be relevant to BA 44. 

As far as the three factors of language are concerned, Move F, as a universal 
principle, must be related with the genetic factors rather than epigenetic factors 
or nonlinguistic specific factors [8]. Move F, is not learnt by children, instead it 
might be an innate knowledge children may share in their linguistic operation. 
This innate knowledge should be able to reveal what faculty of language is. 
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4. Conclusions 

To conclude, from the studies of the four types of natural languages in the world, 
a general principle in the formation of wh-questions is generated. Move F is 
proven to be universal in wh-questions of the world languages, which should be 
due to the genetic factors of language rather than epigenetic or non-language 
specific factors. 

Move F as a general principle, is clearly related with biological factors, but 
how Move F reveals the faculty of language should be further elaborated in the 
future research. And as merge is considered to be the basic property of language, 
how merge is operated in the wh-questions should be the topic of the future re-
search. 
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