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What‘s it about?

ÿ Köhler‘s Basic Model of Synergetic Linguistics
þ Variables, needs, relationships/dependencies
þ Direct and indirect dependenciesĄ functions

ÿ The Data
ÿ Six Hypotheses

þ Three Hypotheses about direct functional
dependencies

þ Three Hypotheses about indirect / mediated
functional dependencies

ÿ How did things come out?
ÿ Any Conclusions?



Köhler‘s Basic Model of Synergetic Linguistics

• L- : logarithmized variable
• use: need to use a character
• minP: need to minimize

producion effort
• Cod: need to encode
• Spc: need for specification
• Red: need for redundancy
• minC: need to minimize

coding effort (writer)
• minD: need to minimize

decoding effort (reader)
• minI: need to keep inventory

size small/limited

• Inventory size: number of characters (types) used in the text corpus
• Number of (component) graphemes: number of different components available to make up the

characters
• Graphical complexity: measured in a) strokes; b) components; c) weighted strokesĄwriting effort
• (Text or Token) Frequency: number of occurrences of each character in the corpus
• Functional complexity: number of different words the character is used in in the corpus



The Data: Source and Corpus

ÿ [Frequency Dictionary of the Modern Chinese
Language] Xiandai Hanyu pinlü cidianאҦ∏
ꞌ Ԑ (Beijing 1986)

ÿ Factual prose (about 40 %), drama, fictional prose
and essays as well as fairy-tales

ÿ Corpus size in characters (token total): 1,808,114
ÿ recruited from an inventory of 4,574 character

types



Characters and Words
ÿ 217 characters (=4.7 %) only write monosyllabic

words
ÿ 1,620 characters (=35.5 %) only write di- or

polysyllabic words,
þ 519 only ever occur at the beginning of words,
þ 39 exclusively in the “middle” (which is not further

specified) of words,
þ 433 exclusively at the end of words, and
þ 168 can appear in all three positions.

ÿ 2,737 characters (= 59.8 %) appear in texts as
representations of monosyllabic words as well as
parts of longer words



Three Hypotheses about Direct Dependencies

ÿ H 1: The functional complexity of Chinese characters is directly a
function of their graphical complexity. (yellow)

ÿ H 2: The text frequency of Chinese characters is a function of
their functional complexity. (orange)

ÿ H 3: The graphical complexity of Chinese characters is a function
of their text frequency. (green)



Three Hypotheses about Indirect Dependencies

ÿ H 4: The graphical complexity of Chinese characters is indirectly a
function of its functional complexity, mediated by frequency. (purple)

ÿ H 5: Functional complexity indirectly is a function of text frequency,
mediated by graphical complexity. (blue)

ÿ H 6: The text frequency of characters is indirectly a function of their
graphical complexity, mediated by functional complexity. (green)



Direct H 1: The functional complexity of Chinese characters is
directly a function of their graphical complexity.

L-functional complexity = ln A + B * L-graphical complexity,
where B is expected to be negative

Power function: Functional complexity = A * Graphical complexityB

• Ὶ qí (pronoun; winnowing basket)
• qí (winnowing basket)

• ᶜ lái (kind of wheat; Verb: to come)
• lái (kind of wheat)



Direct H 1: The functional complexity of Chinese characters is
directly a function of their graphical complexity.

ÿ L-functional complexity = ln A + B * L-graphical complexity,
þ where B is expected to be negative

ÿ Power function: Functional complexity = A * graphical complexityB

a) Number of strokes:        D = 0.956   A = e5.59 = 268.12 B = - 1.373
b) Number of graphemes: D = 0.953   A = e3.666 = 39.09 B = - 1.133
c) Writing effort: D = 0.95 A = e6.086 = 439.72 B = - 1.44



Direct H 1: The functional complexity of Chinese characters is
directly a function of their graphical complexity.



Direct H 2: The text frequency of Chinese characters is a function of
their functional complexity.

ÿ L-frequency = ln A + B * L-functional
complexity

ÿ Power function:
Frequency = A * Functional complexityB



Direct H 2: The text frequency of Chinese characters is a function of
their functional complexity.

ÿ L-frequency = ln A + B * L-functional complexity

ÿ Power function: Frequency = A * Functional complexityB

D = 0.958 A = e2.444 = 11.52 B = 1,215

(Only data points with weights > 5 included.)



Direct H 3: The graphical complexity of Chinese characters is a
function of their text frequency.

• L-graphical complexity = ln A + B * L-frequency
• A negative value for B is expected

• Power function: Graphical complexity = A * FrequencyB



Direct H 3: The graphical complexity of Chinese characters is a
function of their text frequency.

ÿ L-graphical complexity = ln A + B * L-frequency
þ A negative value for B is expected

ÿ Graphical complexity = A * FrequencyB

Way of measurement Class width 100 Class width 50
a) Number of strokes D = 0.94 D = 0.93

A = e2.846 = 17.22 A = e2.72 = 15.18
B = - 0.114 B = - 0.094

a) Number of graphemes D = 0.95 D = 0.897
A = e1.51 = 4.53 A = e1.4 = 4.066
B = - 0.0958 B = - 0.078

a) Writing effort D = 0.946 D = 0.92
A = e3.057 = 21.28 A = e2.94 = 18.88
B = - 0.11 B = - 0.09








































