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Introduction and main results

T he universal Teichmiiller space T  (1) can be represented as a quotient
space o f Q S b y  the Möbius g ro u p  PSL  (2,R ) , w here Q S  i s  th e  group o f  all
quasi-symmetric homeomorphisms of a  circle. But QS contains another topo-
logical subgroup, which is much larger than PSL (2,R) , the subgroup S  of sym-
metric homeomorphisms. S  can be defined as the  closure w ith respect to  the
quasi-symmetric topology of the group of real analytic homeomorphisms of the
circle. Recently, G ardiner-Sullivan show ed that Q Sm odS also have a natural
complex Banach m anifold structure and a natural quotient metric d , which we
also call the Teichmfiller metric on QSmodS, coming from the Teichmfiller met-
ric d  on T (1) .

Since the manifold QSmodS is also universal in  a  sense  (cf. [3], and also
see  [4 ]) , it is  important to investigate where and how extent the quotient map
r  contracts the metrics.

W e recall some definitions. First, in  T (1) , the Teichm aller metric can be
described  by  using  ex trem al quasiconfo rm al m app ings. F ix  a  normalized
quasiconformal mapping f  of the unit disk D  onto itself. And denote by 111 the
complex dilatation of f .  S e t

kr=1411-= ess.sup Ifir(z)
Z ED

and

ko (f) = inf kg

w here g  m oves all quasiconform al m appings o f  D  w ith  th e  same boundary
value as f .

W e say that f  is ex trem al (in  T (1) -sense) if le f  k o R e c a l l  t h a t  the
Teichmfiller distance d (Li] , [g ])  ,  from  a  p o in t  [ g ]  to  an o th e r  p o in t [f ]  in
T (1) , is equal to
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