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The talk surveys the present status of secret sharing schemes: How did it emerge, where and how
is/can be used in other branches of cryptography. It has computational vs information theoretical
approach as well perfect vs ramp schemes. We will focus mainly on the information theoretical
perfect case. On the positive side, the existence of perfect secret sharing scheme for every possible
access structure is known. The main unsolved problem of the field is the efficiency: all known
constructions give exponentially large shares (in the number of participants), while only linear
lower bounds are known. Thus search for tight bounds in special cases is the subject of several
ongoing research, see [2, 3, 4, 6, 7, 8, 10, 11, 13, 14, 16].

The problems are closely connected to open problems in Information Theory [5, 9, 15], Matroid
representation [1, 12]. We enlist recent results, and indicate why solving the general case seems
to be extremely difficult.

We shall pay special attention to systems defined on graphs. A folklore theorem says that the
information ratio for a graph is either 1, or is at least 3/2. (By [12] this result extends to quite
general structures.) Determining which real numbers can occur as information ratio for graphs is
unsolved. All known results are covered by the following theorem.
Theorem. a) For each integer k ≥ 1 there is a graph with information ratio 2− 1/k. b) For each
integer k ≥ 2 there is a graph with information ratio k/2.

Thus the spectrum of information ratio of graphs is not discrete: 2 is a limit point. We shall
discuss several conjectures concering this spectrum, methods to attack them, and the difficulty to
solving them.

Conjecture. a) There is no limit point below 2. b) All values below 2 are of the form 2 − 1/k.
c) Each integer is a limit point. d) There is an irrational point in the spectrum.
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